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COMMEyT  AND  CRITICISM. 

The  BuREAr  op  edccatios  has  made  a  valu- 
lie  addition  to  our  educational  literature  by  its 
at  publication  of  a  paper  by  Dr.  E.  M.  Hart- 
eD  of  the  Johna  Hopkins  university,  on  physical 
^'jn  American  colleges  and  universities. 
in  corpore  sano,'  is  perhaps*  as  fa- 
ntflitir  ss  any  classical  quotation  to  collegiate 
tmateee  and  profestiors,  hot  in  the  pai^t  they  have 
bMfn  inclined  to  truet  too  much  to  lime  and  luck 
give  it  a  practical  applit^ation.  The  progress 
re  ore  now  making  in  organized  phyHical  edu- 
■lion  is  the  most  significant  fact  brought  out  by 
tJr.  UartvreirB  investigations.  He  shows  that 
unti]  1850  no  college  in  the  country  possessed  a 
iious  and  well-furnished  building  devoted 
purposes  of  physical  training.  In  that 
however,  Amherst,  Harvard,  and  Yale 
gymoaflia..  Amherst  seems  to  have  been 
Dcst  progreesive  in  this  matter  ;  and  though 
gymnamum  has  since  been  replaced  by  a 
oo0tly  and  much-improved  building,  yet  from  the 
t,  physical  exercise  hajs  been  required  there  of 
it>l(>-UMlietI  sludenfas,  and  it  has  been  direc^ted 
r  an  cdacated  physician  with  a  seat  in  the  faculty. 
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,  The  Uemenway  gymnasium  at  Harvard,  and  the 
rkdon  of  Dr.  Sargent,  have  not  only  given  a 
I  impetus  to  physical  training  there,  but  Dr. 
Bt'ft  Hyatem   of  directive  exercise  hnn  been 
tuJopted.     Since  1879.  forty-eight  institu- 
liave    fitted    op  their  gymnasia   with    Dr. 
,1*9  apparatus ;  and  his  directions  are  now 
ia    very    many    of    them,    including 
ell,    Haverford,    Johns    Hopkins, 
^  .  '  Swarthmore.      The   same    sygtem 

mm  juat  been  introduced  into  Lafayette,  and  is 
|Mwj«ct«d  at  Va»«ar  and  the  University  of  Ver- 
BMBt.  The  statistics  and  detailed  information 
timi  ny  the  paper  are  of  great  value  and 


interest,  but  its  general  tenor  ia  more  valuable 
and  interesting  still.  It  shows  that  education  — 
physical,  intellectual,  and  moral,  as  tli©  plu-ase  is 
—  ha8l>ecome  something  more  than  a  meaningless 
motto  in  many  of  our  leading  educrationol  insti- 
tutious. 

The  trustees  of  the  Elizabeth  Tliompeon 
science  fund  have  made  the  following  gi'ante 
for  research  from  the  income  of  the  fund:  1", 
H.  M.  Howe  of  Boston,  Mass.,  seventy -live  dollars, 
for  investigations  on  the  fusibility  of  slags  from 
the  smelting  of  lead  and  copper,  to  he  carried  on 
in  the  mining  laboratories  o(  the  MtussachuBetts 
institute  of  teelinology ;  2",  two  hundred  dollars 
to  the  New  Eliigland  meteorological  stx-iety.  for 
the  working-out  of  results  from  the  very  numer- 
ous data  which  are  now  collected  by  the  society 
concerning  the  movements  of  local  storms ;  8*, 
one  hundred  and  fifty  dolhurs  to  Samuel  Rideal, 
Esq.,  of  University  college.  London,  for  the  con- 
tinuation of  Tyndall's  experiments  on  the  absorp- 
tion of  radiant  heat  by  aromatic  gaees;  4*,  f5ve 
hundred  dollars  to  Professor  Boeentbal  of  Er- 
langen.  Germany,  for  researches  on  the  produc- 
tion and  regulation  of  animal  heat  in  health  and 
disease,  with  special  reference  to  fevers.  As  the 
umnber  of  applications  was  very  large,  the  sums 
asked  for  amounting  to  about  thirty  thousand 
dollara,  it  became  necessary  for  the  trustees  to 
refuse  several  applications  which  entirely  com- 
mended themselves  on  accotmt  of  the  character  of 
the  appUcantiii  and  the  nature  of  the  proposed 
work.  The  invidious  task  of  selection  was  of 
course  diflicult  in  the  extreme,  so  that  it  is  un- 
advisable  to  give  the  grounds  for  the  preferences 
finally  adopte<l.  On  the  other  hand,  the  very 
number  of  applications  increases  the  probability 
of  the  fund  being  devoted  to  the  support  of  thor- 
oughly fruitful  researches.  It  is  a  somewhat  \in- 
expected  turn  of  fortune's  wheel  which  delivers 
an  Amej-ican  endowment,  even  in  part  for  the 
prosecution  of  research,  at  a  German  university ; 
but  it  should  not  be  overlooked  that  the  fund  was 
established  primarily  to  further  (he  utility  of  the 
proposed  international  scientific  congreaa,  and  that 
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it  would  violate  the  spirit  of  the  trust  to  confine 
the  grants  to  persons  in  this  country.  There  is, 
so  far  as  we  are  aware,  no  other  endowment  of 
science  so  generously  wide  in  its  scope  :  we  hope, 
therefore,  that  it  will  always  be  employed  to  assist 
only  the  very  best  work,  and  that  the  trustees 
will  so  earn  the  faith  of  the  public,  that  the  en- 
dowment will  be  very  largely  increased  by  liberal 
patrons. 


In  a  recent  number  of  Science  (vol.  vii.  No. 
160,  supplement)  we  published  several  articles  by 
Mr.  J.  A.  Allen  and  others  on  the  destruction  of 
our  native  birds.  Facts  and  figures  were  pre- 
sented, tending  to  show  that  the  killing  of  birds 
for  mUlinery  purposes  and  for  food,  together  with 
their  destruction  in  wanton  ^)ort,  was  liable  to 
cause  a  serious  diminution  of  oiu*  birds,  and  per- 
haps  the  extinction  of  some  species  useful  to  man 
or  desirable  for  their  song.  The  views  thus  ex- 
pressed were  indorsed  by  a  committee  of  flie 
Society  of  natural  history  of  Cincinnati,  in  a  re- 
port to  that  body;  and  this  report  has  brought  out 
a  reply  from  Dr.  F.  W.  Langdon  in  an  address 
before  the  same  society,  in  which  he  dissents 
from  our  conclusions.  He  points  out  that  the 
birds  most  largely  used  for  millinery  purposes  are 
those  livmg  by  the  seashore,  such  as  gulls,  terns, 
herons,  and  others,  which  are  not  song-birds  nor 
beneficial  to  the  fanner.  As  for  the  destruction 
of  the  birds  in  such  places  as  the  Everglades  of 
Florida,  he  thinks  these  are  doomed  to  extirpa- 
tion in  any  case  when  the  growth  of  population 
shall  have  led  to  the  clearing  and  draining  of  the 
swamps.  He  admits,  however,  that  some  song- 
birds are  made  use  of  by  milliners ;  but  he  gives 
some  results  of  his  own  and  otliers'  observation 
which  seem  to  show  that  the  number  of  such 
birds  destroyed  is  not  very  great.  He  adds  that 
most  of  our  familiar  song-birds,  such  as  thrushes, 
wrens,  and  finches,  are  in  little  demand  for  mil- 
linery use,  owing  to  their  being  usually  of  plain 
colors,  but  does  not  seem  to  notice  that  their  skins 
may  be  dyed.  Mr.  Allen,  in  his  article  above 
referred  to,  had  estimated  the  number  of  birds 
required  in  this  country  to  meet  the  demands  of 
the  milliners  at  5,000,000  a  year ;  but  Dr.  Langdon 
thinks,  that,  even  if  this  estimate  is  correct,  the 
loss  of  that  number  of  birds  in  a  year  will  have 
no  appreciable  effect  on  the  aggregate.  He  esti- 
mates the  total  number  of  birds  on  the  continent 
at  3,000,000,000,  and  the  annual  increase  at  the 


same  number ;  and,  allowing  a  second  5,000,000 
for  the  demand  from  other  countries  than  our 
own,  he  finds  the  percentage  destroyed  each  year 
to  be  very  small.  He  infers,  therefore,  that,  even 
if  all  the  birds  destroyed  were  song-birds  or  birds 
useful  to  the  agriculturist,  the  annual  loss  would 
have  no  practical  effect  on  the  fauna  of  the  coun- 
try at  large. 

Mr.  Francis  Galton  has  been  devoting  the  last 
year  or  two  to  a  study  of  stature  as  an  hereditary 
trait.  From  a  large  number  of  famUy  records,  in 
which  the  heights  of  the  members  of  at  least  thiee 
generations  are  recorded,  he  attempts  to  assign 
the  proportionate  contributions  of  each  ancestor 
towards  the  height  of  the  descendant.  He  has 
formulated  a  law  which  partly  opposes  and  partly 
supplements  the  common  notion  that  the  children 
of  parents  both  possessing  certain  qualities  will 
probably  have  the  same  qualities  in  even  a  greater 
degree  tlian  either  parent.  This  law  maintains 
that  a  constant  tendency  to  mediocrity  exists ; 
that  the  qualities  of  the  parents  will  not  sum- 
mate,  but  the  average  will  be  the  probable  result. 
Perhaps  none  of  his  mgenious  researches  will 
meet  with  more  criticiBm  than  this,  it  seems  to 
run  counter  to  so  many  well-known  facts  of 
heredity.  The  research  with  regard  to  stature  is 
only  a  tjrpical  one.  In  a  more  recent  rei)ort  he 
has  carried  over  the  same  method  to  the  con- 
sideration of  the  color  of  the  eyes  as  affected  by 
heredity,  and  shows  the  validity  of  the  law  in 
this  field.  Mr.  Galton  has  presented  his  views  in 
his  presidential  address  before  the  British  associa- 
tion and  in  articles  in  the  Journal  of  the  anthro- 
pological institute ;  but  the  full  paper  will  appear 
in  the  Proceedings  of  the  Royal  society,  and  per- 
haps a  judgment  ought  to  be  suspended  until  ^ 
the  facts  are  in. 

Several  instances  have  been  reported  in  the 
past  few  months  where  large  numbers  of  persons 
have  been  made  sick  by  ice-cream.  The  theories 
which  have  been  advanced  to  explain  this  result 
have  been  many  and  various.  By  some  it  lias 
been  attributed  to  the  absorption  of  copper  from 
the  vessels  in  which  the  cream  was  made  ;  others 
have  thought  it  due  to  decomposition  of  the  gela- 
tine which  is  now  commonly  used  to  give  stiffness 
to  the  cream ;  while  still  others  have  thought  it 
might  be  traced  to  disease  in  the  cows  from 
which   the    milk    was    obtained.      Prof.    V.    C. 
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All,  of    the  Univeraity  of    Michigan,   has 

btly  invc?stignt€»i  the  i>oi3oning  of  a  number 

f»*»rs»ius   by  ioe<n'nm  nt  Newton,  Mich.,  and 

roporteiJ  to  hovo  fouinl  tyrotoxicou  present  in 

be  ice-creana  which  produced  the  sickness.     This 

nJ    been    previously    cliacovere<l    by    Professor 

Fuughiui   iu  pieces  of  clieese  whicli  had  caused 

^ckn«>ss,  and  which  had  L)een  submitted  to  him 

■  examination.     Whether  this  poison  is  clue  to  a 

,  or  to  a  chemical  product,  doets  not  yet  seem 

'''titabliahed  ;  but  it  is  but  another  proof  of  the  pos- 

aihilitica  of  milk,  either  infected  or  decomposed, 

lioK  u8  a  fiu'tor  in  disenae,  and  it  is  not  im- 

obable    tlmt    diarrhoeal    diseases    so    common 

uong  the  infantile  population  in  the  summer 

Bontbs  may  he  caused,  or  at  least  aggravated,  by 

ilk  which  contains  the  tyrotoxicon. 


The  mix  authorizing  the  President  to  appoint 
k  cotnaiiasion  to  inx'estigate  yellow-fever  and  the 
'toeCboda  proposed  for  its  prevention  has  passed 
Um»  fienate.  and,  as  there  is  now  no  opposition  to 
its  lasMage  in  the  house,  there  is  every  probability 
of  its  becoming  a  law.     In  the  mean  white,  Dr. 
are,  who  claims  to  have  discovered  the  microVie 
the  disease  and  a  method  of  inoculation  to  pre- 
ent  its  ravages,  is  reported  to  have  performed 
Ktioii  upon  seven  thousand  persons  living 
t  wliere  yellow-fever  is  prevailing  in  a 
malignant  form.     Of  this  large  number,  but 
have  (]led«.   During  the  same  perii^,  some 
thousand   uninoculated    persons   have  sue- 
to  the  fevex.     Should  the  bill  to  which 
Dce  lam  been   made  obtain  a  place  in  the 
these  claims  of  Freire  will  be  subjected 
10  ilgid  Investigation  by  the  best  American  ex- 
ports, and.  if  substantiate<l,  will  doubtless  lie  the 
B|uiaof  introducing  bi:^  system,  or  a  modification 
dTlt,  into  the  United  States,  whenever  yellow- 
■Tec  $lt»il  again  appear  in  epidemic  form. 
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It  has  always   been  ditficult  to  underetand 
'  the  germ  theory  of  disease  could  be  true,  and 
tbv  diaeases  which  are  due  to  germs  could 
^•o  much  in  vindence ;  nt  times  being  ex- 
-  mild,  and  again  malignant  in  the  high- 
t&tf,tt«.     Dr.  Sternberg,  in  a  recent  paper  pub- 
I  in  the  Metli^al  news,  makes  this  very  cleai', 
I  removing  what  has  to  many  seemed  an  in- 
J  objection  to  the  acceptance  of  the  germ 
Gtirtns  whirli  produce  disease,  tliat  is, 
^Mthogvoic  germs,  ore  subject  to  great  modificu- 


tion  as  regards  this  power.  G^rmfl  which  to  all 
appearances  are  the  same,  and  which,  eo  far  as  we 
know,  are  in  fact  identical  in  most  particulars, 
may  yet  differ  in  their  virulence  ;  being  extremely 
so  under  some  circumstances,  and  but  slightly  so 
under  others.  It  is  for  this  reason  that  virus  may 
be  '  attenuated,'  as  it  is  termed.  Thus  the  mi- 
croljes  which  produce  fowl-cholexa  in  a  fatal  form 
may,  after  two  or  three  montlis,  lc»se  this  viru- 
lence, and  still  possess  some  pathogenic  power. 
It  is  this  principle  of  attenuation  which  enables 
exi>erimenter8  to  inoculate  animaJ.s  with  the  same 
microbe,  but  of  gradually  increasing  virulence, 
until  i>erfect  protection,  even  against  the  most 
virulent  form  of  the  disease,  is  assured.  A  mild 
attack  of  scarlet-fever  is  explained,  therefore,  not 
on  the  ground  that  only  a  few  microbes  of  the 
disease  exist  in  the  body  of  the  individual  at* 
tacked,  for  we  know  that  this  form  of  life  multi- 
plies with  enormous  rapidity,  but  by  the  probable 
fact  that  the  microbes  in  this  individual  case  pos- 
sess a  mild  degree  of  virulefnce. 


The  furtlier  and  deeper  research  is  made  into 
this  domain  of  bacterial  life,  the  more  apparent 
does  it  l>ecome  that*  disease-producing  germs  are 
wide-spread  and  abundant ;  and,  if  animals  sus- 
(^eptible  to  any  particular  variety  come  in  contact 
with  that  variety,  it  is  easy  to  imderstand  how 
disease  may  be  contracted,  even  when  no  other 
animal  has  been  brought  in  contact  with  them. 
For  instance :  the  b.icillus  which  causes  fowl- 
cholera  is  found  in  voi'ious  parts  of  the  world  in 
putrid  aub«itanoes,  and  as  a  result  epidemics  of 
fowl-cholera  are  most  frequent  among  fowl  that 
are  kept  in  unsanitary  conditions.  In  the  same 
way  typhoid-fever  and  cholera  may  develop  irre- 
spective of  human  intercourse  or  fomiies.  1^1  uch 
of  this  may  seem  trite,  but  the  tendency  of  the 
present  day  is  to  ignore  tilth  as  a  factor  in  the  pro- 
duction of  germ-diseases,  and  to  limit  their  causa- 
tion to  the  presence  of  other  similarly  affecteil 
l>er9ons  or  aninuUs,  and  to  the  articles  which  have 
been  in  contact  with  them.  In  helping  to  clear 
up  the  question.  Dr.  Sternberg  has  done  good 


THE  ECONOMIC  DISCUSSION  IN  SCIENCE, 

It  is  often  doubted  whether  any  good  comes 
of  polemical  discussion  iu  a  periodical ;  and  so 
obvious  are  the  disadvantages  tmder  which  those 
labor  whi:i  wotdd  maintain  a  scientific  position  in 
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popular  debate,  that  many  refuse  to  attempt  it 
under  any  circumstances.  Points  are  brought  up 
which  require  lengthy  elucidation,  and  that  must 
be  compressed  into  a  single  sentence  which  ought 
to  be  elaborated  in  an  entire  article.  Then  it  is 
necessary  to  assume  certain  primary  considera- 
tions ;  for,  should  it  be  endeavored  to  begin  at  the 
beginning  and  prove  satisfactorily  to  the  writers 
themselves  every  step  taken,  it  would  end  in  the 
construction  of  a  complete  scientific  treatise  which 
might  fill  several  volumes.  I  believe  the  repre- 
sentatives of  the  new  school  of  economics  who 
undertook  to  prepare  a  series  of  articles  for 
Science  on  a  number  of  economic  topics  were  ful- 
ly aware  of  the  difficulties  of  their  task,  and  it  is 
certain  that  the  invitation  of  the  editor  of  this 
journal  was  accepted  with  hesitation.  Neverthe- 
less, I  must  be  allowed  to  express  satisfaction  with 
the  general  course  of  the  discussion  so  far,  and  I 
am  convinced  that  the  readers  of  Science  have  ob- 
tained new  and  valuable  ideas  from  the  able  articles 
bothof  Dr.  Sehgman  and  of  Professor  James.  How- 
ever familiar  the  views  so  well  set  forth  in  these 
articles  may  be  to  Professor  Newcomb,  there  is  no 
evidence  of  an  acquaintance  with  them  on  the  part 
of  what  might  be  called  the  educated  American 
public,  and  it  is  xmqueetionable  that  they  differ  in 
radical  particulars  from  the  economic  doctrines 
current  in  our  magazine  and  newspaper  literature. 
As  a  matter  of  coiuse,  these  articles  have  been 
scarcely  more  than  suggestive.  It  was  not  intended 
that  they  should  be  exhaustive,  for  that  was  im- 
possible within  the  limits  of  the  assigned  space. 

Professor  Newcomb's  article  iUustrates  vividly 
the  difficulties  of  a  discussion  of  economic  theo- 
ries in  a  periodical.  He  sweeps  over  an  inmiense 
field,  touching  on  the  development  of  economic 
doctrines,  on  the  functions  of  the  state,  enlarging 
a  little  more  on  the  relations  of  economics  to  ethics, 
and  concluding  with  an  irrelevant  allusion  to  the 
condition  of  American  shipping. 

I  should  desire  a  volume  —  and  a  large  one — to 
expose  all  the  errors  which,  in  my  opinion,  are 
implied  in  the  article  of  the  distinguished  mathe- 
matician of  the  Johns  Hopkins  university.  I  will 
nevertheless  endeavor  to  set  a  few  of  the  points 
involved  before  the  readers  of  Science  in  such  a 
manner  as  to  enable  them  to  understand  better 
the  nature  of  the  controversy,  and  to  help  them  to 
follow  out  the  argument  in  their  own  thoiights. 

First,  I  must  begin  with  a  personal  explanation. 
There  seems  to  be  an  implication,  though  doubt- 
lees  inadvertent,  in  the  article  of  my  learned  col- 
league, that  I  am  a  socialist.  True,  I  believe  that 
the  state  has  its  industrial  sphere,  and  that  a  larger 
one  than  many  have  been  inclined  to  think  ;  but 
I  hold  quite  as  strenuously  that  the  individual  has 


a  sphere  of  economic  action  which  is  an  equally 
important  one.  I  condemn  alike  that  individual- 
ism which  would  allow  the  state  no  room  for  in- 
dustrial activity,  and  that  socialism  which  would 
absorb  in  the  state  the  functions  of  the  individual. 
Doubtless  I  have  written  more  or  less  about  social- 
ism, and  1  have  attempted  to  tell  the  truth  about 
socialists,  for  I  have  not  believed  that  the  gener- 
ally accepted  lies  about  them  could  be  of  any  avail 
to  society.  The  university  of  which  I  have  the 
honor  to  be  a  member  has  adopted  for  its  motto  the 
grand  sentence,  '  Veritas  voa  ItberahiV  This  I  ac- 
cept and  have  found  a  source  of  inspiration.  I  may 
go  even  further.  I  believe  that  the  socialists  have 
added  to  our  stock  of  economic  knowledge,  and  that 
we  have  a  great  deal  to  learn  from  them.  On  the 
other  hand,  it  is  safe  to  say,  that,  among  those  who 
are  known  as  the  new  school  of  political  economists, 
there  is  not  a  single  one  who  could  be  called  an 
adherent  of  socialism,  pure  and  simple.  It  is,  I 
believe  further,  safe  to  assert  that  pure  socialism  is 
advocated  by  no  teacher  of  political  economy  in  any 
American  college  or  university.  Professor  New- 
comb  finds  the  present  economic  discussion  —  as 
yet  incomplete,  be  it  remembered  —  disappointing, 
and  because  more  has  not  been  said  about  the  state, 
since  "  the  main  point  in  which  the  new  school  is 
supposed  to  differ  from  the  other  is  that  it  looks 
with  more  favor  upon  government  intervention  in 
the  processes  of  industry  and  trade."  Of  all  the 
articles  in  this  series,  only  one  deals  exclusively 
with  the  state  ;  and  yet  the  topics  were  selected  by 
the  writers  of  these  articles.  Is  not  this  in  itself  a 
sufficient  refutation  of  this  popular- supposition? 
What  those  who  consented  to  write  these  articles 
desired  was  to  place  before  the  readers  of  Science 
an  outline  of  their  fundamental  doctrines.  They 
wished  to  present  their  opinions  as  they  in  reality 
are,  not  as  people  might  suppose  them  to  be.  In 
my  article  I  ventured  the  opinion  that  the  radical 
difference  between  the  old  and  the  new  school  c^- 
sisted,  not  in  the  views  held  of  the  state,  bu#^ 
the  establishment  of  a  new  relation  between  ethics 
and  economics.  Others,  possibly  the  majority, 
find  the  main  difference  in  method,  about  which 
Professor  Smith  of  Ck>lumbia  is  to  contribute  an 
article.  It  is  necessary  in  all  discussion  to  grasp 
the  fundamental  fact  that  what  one  believes,  and 
what  one  is  said  to  believe,  are  two  quite  different 
things. 

Professor  Newcomb  claims  that  nothing  new  has 
been  said  in  regard  to  the  state,  because  every  one 
is  willing  to  admit  that  state  intervention  is  right  if 
it  is  useful.  I  am  glad  that  it  is  admitted  that  state 
intervention  is  considered  as  merely  a  question  of 
utility.  It  is  a  great  deal  to  have  gained  that  point, 
and  to  be  able  to  quote  Professor  Newcomb  in  favor 
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\d  the  poettiotL   This  is  rerj'  different  f rora  the  ordi- 

V,  which  is  that  the  state  has  no  right  to 

sipate  in  economic  and  iudustrial  life.     Some 

Dr.  Lymnn  Ablx>tt  wrote  an  article  for 

^ntuni  nutrfnzin^-  ii)  which  he  raised  thequea- 

il  States  Mould  not  have 

.  I  manage  itself  the  Pacific 

liyi  ratlier  than  to  give  va^t  empires  of  land. 

lunji  in  money,  to  c(>r|>onitioiis  to  induce 

to  ounstruct   those  great    highways.     His 

ftqpsnwstt  wn&  presented  with  a  great  deal  of  force  ; 

kiL,  in  a  later  issue  of  the  magazine,  sjmce  was 

iSivni  it\r  an  objecUon.     In  what  flid  tlie  objection 

InsMiM  ?    Simply  the  dogmatic  assumption  tliat  it 

» no<  Die  province  of  government  to  construct 

■Oil  ntaa;Ht^   niilways.     It  was  not  regartled  by 

ikR  writer  im  essHcntiiU  to  prove  that  it  would  not 

teve  baen  useful.     When  the  question  was  raised 

racently  in  Philade]}>hia,  whetJier  the  public  gas- 

WBffa    tb/niJd    hr   soM  to  a  private  corporation, 

tnaar  oewnpn,  .lit  it  an  argument  to  urge 

tfiat  it  wiia  n<'!  -<-tion  of  a  municipality  to 

foreUl  ^tS,     These  are  tvpical  cases  ;  and  it  is,  I 

ni#»|,  a  flatiflfuctiun   to  be  able  to  cite  Proft»ssor 

N  comb  as  an  ntitiiarity  against  audi  dogmatism. 

..,  -.;■,.     ft,,-  article  by  Dr.  Jatnes  ia  criticised  be- 

Cfcti  '  9o  little  to  object  to  in  it.'     Tliis  is 

v»f  —  ir,n  w hich  must  give  satisfaction  to 

xBi'  M f  the  new  school.    It  differs  widely 

1^  {Hiblic  opinion  ;  and  even  so  lib- 

readve  a  man  as  Professor  Taussig 

kkji  tluit  i'rofesBor  James  *  goes  too  far.'     A  new 

IthMcy  ol  taxation   is  suggested  by  Dr.  James, 

I  vitirb  i»,  I  tiiink,  of  far-reaching  importance.     It 

[Uaotat  present  received  eitlier  by  our  legislative 

r  o«r  judiciAl  h^xlies. 

Pnifu—K  Xewoomb's  position  as  first  stated,  in 

I  to  the  development  of  economic  thought, 

s  not  in  one  whit  from  that  of  the  new  school. 

I  Adkotsti  of  thiB  scliool  all  regard  economics  as 

'  i^vlupment,  and,  without  exception,  they  value 

!  th»  irorlu  of  Uieir  predecessors.     They  were  the 

ftfH  ta  Amrrica  to  ^xvg  n  projier  position  to  Adam 

Stailh.    Ricttrdo,    and  Maltbus,  by   the  intro«luc- 

ttot  s  in  the  history  of  political  economy 

tot  >^^-     In  till*  'Statement  of  princi- 

,  ^'  U  tli»^  American  eccmomic  association,  it  is 

npH^MJr  (lerlrirft!  tlirit  '  we  appreciate  the  work 

[if  hmter  in:i  Again:  it  is  pleasant  to 

f  bcl4iitni^rrt'<  ■  .le83<jr  Newcomb :  but,  as  a 

■Mlrr  i\i  foot-,  this  is  a  different  ojiinion  from  that 

.  vtikh.  was  X  fthort  time  ago  cun-ent.     Writers,  not 

[  dsce,   looked   npon  political   economy  as  a 

I  *nplcie  and  pwfectacienoe,  true  for  all  times  and 

I  tf  pboM.     Buckle  and  Lord  Sberbrooke  advocated 

I  ttte  tinm  I  and  even  P^-^f efssor  Laugldin  of  Uar- 

I  »wd,  wbii  probably  Joes  not  regard  himself  at  all 


as  a  representative  of  the  extreme  *  orthodox' 
school,  conveys  the  impression,  in  Jiis  nsefid  little 
work  on  methods  of  instruction  in  economics, 
that  there  is,  after  all,  not  much  constructive  work 
to  be  done  in  our  science.  When  Professor  New- 
comb,  however,  liegins  to  criticise  Dr.  Seligman, 
I  am  xmable  to  agree  with  him  ;  for  he  speaks  as  if 
iwlitical  economy  were  a  mathematical  science, 
with  a  body  of  truth  unchangeable  and  eternal, 
like  the  statement,  "  A  straight  line  is  the  shortest 
distance  between  two  ix)ints."  It  is,  according  to 
this  view,  only  the  application  of  fixed  principles 
which  must  be  changed  with  time  and  place.  Now, 
what  is  tliis  body  of  matliematical  truth  in  econom- 
ics? There  are  some  truisms  in  economics  of 
that  nature ;  but  a  large  an«l  important  body  tif 
such  principles  I  have  never  been  able  to  discover, 
though  I  have  searched  for  it  long  and  diligently. 
It  seems  to  me  that  Profess<n-  Newcomb  fails  to 
distinguish  between  mathematical  sciences  and 
those  which  are  more  descriptive  in  their  nature, 
and  liBve  to  do  with  growing,  changing  bodies. 

This  brmgs  us  naturally  to  Professor  Newcomb's 
objection  to  my  conception  of  e<'«nomic3  as  a 
science  concerned  with  what  ought  to  be,  —  an 
objection  which  it  seems  to  me,  though  very 
natural  in  a  mathematician,  is  not  valid.  I  be- 
lieve all  sciences  which  treat  of  concrete  organ- 
isms consider  what  ought  to  be  as  well  as  what  is. 
The  scientific  physician  treats  of  the  perfect  body 
as  well  as  of  the  diseased,  imperfect  body.  The 
biologist  observes  living  forms,  and  expresses  ap- 
proval and  disapproval.  Natural  sciences  treat 
continually  of  purpose  and  adaptation  to  entls. 
Who  can  so  well  treat  of  social  remedies  as  he 
who  has  studied  society?  Why  stop  when  we 
have  reached  that  point  which  first  renders  our 
science  useful  ? 

Professor  Newcomb  implies  the  argument,  for- 
merly a  favorite  one  and  still  too  common,  that 
selfishness  and  enlightened  philanthropy  lead  to 
the  same  ends.  Observation  does  not  confirm 
this.  To  a  certain  extent  their  courses  will  be 
parallel ;  but  in  important  particulars  there  will 
be  a  divergence,  and  that  divergence  will  be  the 
difference  between  health  and  disease.  His  illus- 
tration of  the  treatment  of  the  servant  '  Cuffee  * 
is  i»ertinent.  A  careful  observer  will  note  a  very 
different  treatment  of  him  by  a  selfish  lady,  and 
one  who  appUes  the  dicta,tes  of  ethics  to  her  every- 
day life.  This  difference  will  affect  the  welfare 
of  *  Cuffee '  materially.  I  dismiss  the  question 
* '  Would  he  (Professor  Ely)  have  Cuffee  trained 
into  a  novelist,  a  chemist,  or  a  metaphysician  ? " 
as  not  pertinent  to  the  discussion,  and  as  being,  in 
fact,  the  exact  opposite  of  what  I  did  say.  Not 
to  weary  the  readers  of  Science,  and  not  to  oiake 
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too  large  demands  on  the  available  space  of  this 
journal,  I  will  conclude  with  one  furUier  general 
consideration. 

Professor  Newcomb  closes  his  article  with  the 
statement  of  an  objection  against  state  interven- 
tion, based  on  the  observation  that  our  congress- 
men, and  I  suppose  our  rulers  in  general,  are  not 
a  very  wise  body  of  men,  and  presumably  do  not 
know  better  than  others  what  is  for  our  good. 
This  shows,  it  seems  to  me,  a  total  misapprehen- 
sion of  the  question  involved.  Nobody  wants  to 
intrust  certain  things  to  the  government  because 
the  government  is  very  wise  and  very  good.  No- 
body desires  paternal  government.  Even  the  ex- 
treme socialist  does  not  desire  it.  What  he  wishes, 
and  believes  practicable,  is  a  fraternal  common- 
wealth. The  question  involved  is  not,  "Shall  we 
let  wiser  and  better  people  than  we  attend  to 
our  affairs  for  us?"  but  "Shall  certain  functions 
be  performed  by  co-operative  methods,  or  by  in- 
dividual methods  ?  "  for  the  state  is  only  a  certain 
kind  of  co-operative  institution.  Then,  if  we 
decide  on  co-operative  methods,  shall  we  adopt 
voluntary  co-operation,  possibly  that  of  a  corpora- 
tion, or  shall  we  adopt  the  compulsory  co-opera- 
tion of  the  state? 

Now,  inquiry  shows  that  certain  functions  are 
adapted  for  individual  effort,  that  certain  others 
will  be  best  performed  by  voluntary  co-operation, 
while  still  others  can  be  accomplished  most  ad- 
vantageously by  the  compulsory  co-operation  of 
the  state  or  of  some  subdivision  thereof.  What 
these  are,  space  does  not  permit  me  to  say  in  this 
place. 

I  have,  however,  laid  down  a  few  simple  rules 
elsewhere ; '  Prof.  Henry  C.  Adams  has  gone  into 
the  subject  far  more  at  length  in  his  paper, 
"  Principles  that  should  control  the  interference 
of  the  states  in  industries ; " '  while  valuable  sug- 
gestions may  be  found  in  the  admirable  mono- 
graph of  Dr.  James,  on  the  "Relation  of  the 
modem  municipality  to  the  gas-supply,"  just  pub- 
lished by  the  American  economic  association.  It 
is  enough,  if  in  this  series  of  articles  the  general 
points  of  view  of  the  new  school  can  be  impressed 
upon  the  readers  of  Science.  It  may  be  remarked, 
however,  that  'interference'  is  not  so  good  a 
word  as  '  participation '  to  denote  the  activity  of 
the  state  ;  for  it  is  not  opposed  to,  but,  if  wise,  in 
the  line  of  the  desires  of  the  people,  and  precisely 
on  that  account  it  is  not  generally  noticed  how 
laige  is  its  sphere. 

Finally,  the  case  is  not  nearly  so  hopeless  as  one 

>  In  my  'Introduction  to  the  labor  problem,'  pnblished 
hy  Harper  and  Brothers,  1886. 

s  A  lecture  printed  In  pamphlet  form  by  the  ConBtltation 
ohib  of  New  Totk. 


would  gather  from  Professor  Newcomb's  observa- 
tions. Experience,  sooner  or  later,  teaches  the 
people  many  wise  things.  It  is  the  function  of 
the  economist  to  help  the  people  by  more  careful 
observation,  and  thus  to  shorten  the  term  of  un- 
fortunate experimentation,  and  to  lessen  the  cost 
of  that  dear  teacher  '  experience.'  Take  the  case 
of  the  post-office.  Experience  and  science  have 
decided  that  its  functions  should  be  performed  by 
public  authorities,  trial  having  been  made  of  pri- 
vate enterprise.  That  question  is  settled,  and  the 
benefits  of  correct  practice  are  inestimable.  Take 
the  case  of  letter-carriers  in  cities.  They  are  a 
great  saving  and  convenience.  I  suppose,  in  a 
city  like  Baltimore,  the  time  they  save  to  citizens 
must  amount  to  hundreds  of  years  in  each  year. 
The  benefits  derived  from  letter-carriers  are  equal 
to  those  of  great  inventions,  but  they  have  been 
demonstrated,  and  are  secure.  I  think  the  rail- 
way problem,  now  prominent,  will  be  settled  in 
the  same  way ;  that  is,  by  exjjerience,  aided  large- 
ly by  science.  • 

It  is  not  necessary  that  the  majority,  or  even  a 
great  many,  —  that  is,  compared  with  the  entire 
population,  —  should  have  special  and  profound 
knowledge  in  economics  in  order  to  secure  intelli- 
gent economic  action.  The  Influence  of  two  or 
three  men  '  who  know '  is  enormous  when  ex- 
erted at  the  right  time  and  in  the  right  place.  I 
suppose  six  men  in  congress  who  thoroughly  un- 
derstood public  finance  could,  at  the  beginning  of 
our  late  civil  war,  have  shaped  the  financial  policy 
of  government  for  years  to  come. 

I  wish  again  to  call  attention  to  the  forcible 
illustration  to  which  allusion  has  already  been 
made.  A  few  months  since,  the  question  was 
raised  whether  the  gas-works  of  Philadelphia 
should  be.  sold.  Few  understood  the  question ; 
and  it  is  said  that  a  systematic  agitation  in  favor 
of  private  works  was  conducted  by  a  vast  corpora- 
tion, which  had  its  eyes  fastened  on  them  as  a 
mine  of  wealth.  But  there  was  one  man  in 
Philadelphia  who  did  understand  the  question  in 
all  its  bearings,  and  that  was  Dr.  James.  He  came 
forward  and  set  the  matter  in  its  true  light,  and  I 
have  been  told  that  his  influence  was  decisive. 
At  any  rate,  it  had  weight,  and  the  gas-works 
remain  to-day  the  property  of  the  municipality. 
That  decision  was  worth  many  millions  of  dollars 
to  the  city  of  Philadelphia,  and  is  an  illustration 
of  the  value  of  the  higher  education.  All  that 
the  University  of  Pennsylvania  ever  cost  the  citi- 
zens of  Philadelphia,  either  in  their  private  or  pub- 
lic capacity,  is  a  small  matter  compared  to  the 
value  to  that  municipality  of  a  single  man  who 
occupies  a  chair  in  that  institution  of  learning. 

RiCHABD  T.  Elt. 
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EXISTENCE  OF  A  MAGNETIC  SENSE. 

X  the  day  when  Thalee.  about  twenty-four 
y^ftTs  ago.  mbb«d  a  piece  of  am  Iter  on 
aOk  and  found  that  it  attracted  light  ]>articles,  the 
enomena  of  magnetic  action  have  been  regard- 
witb  feeling  of  awe  and  mystery.  The 
)«ntFauciii^  of  aninmls  brought  about  by 
t  iotenae  fixation  uf  their  gaxe  was  referred  to 
magnetism,*  Itecause  nobody  understotxl 
'  the  onv  or  the  othex.  Tlie  discovery  of  the 
tic  needle,  and  ita  mysterioua  constant 
Ing  towards  the  north,  adde<l  fuiother  ele- 
to  the  wonders  of  ma^etism.  Mesuier 
keen  enough  to  see,  that,  by  explaining  the 
Dotic  phenomena  to  which  he  gave  his  name 
I  due  to  *  magnetism,*  he  was  treading  on  safe 
and.  That  elastic  cabinet  of  mysteries  could 
ily  be  mode  to  accommodate  anottier  series  of 
culiar  facts,  and  the  theory  had  thenceforth  a 
Btion  and  a  name.  The  mere  mention  of  eo- 
maguetic  cures  is  sufficient  to  suggest  a 
\  Of  aUeged  facte  and  wonders.  Although  aU 
moh  j>h*^omena  assume  that  the  human  body  is 
r  he  influence  of  the  magnetic  tJeld, 
JlfoL  iibach,  in  a  series   of  experiments 

ibifCDWt:  famous,  was  the  first  to  attempt  a 
Sflc  proof  of  such  an  influence.  He  thus 
criV)Kl  Ills  'sensitives,'  who  were  variously 
.  the  presence  of  a  magnetic  field  : 
^iBBuing  from  the  poles ;  some 
organic  scaiaations  ;  some  were 
bMieflt4><l  by  it ;  and  so  on.  These  experiments 
w«re  rp^JMled  by  Profe8s<jr  Barrett  of  the  English 
SecielJ  for  psychical  research,  but  altogether  with 
ltt;g»ttTe  rwults,  until  the  young  men  who  had 
done  such  good  service  in  the  thought-transfer- 
ivnoe  d«»partment  were  called  m  to  describe  the 
^y^lg#c<a  of  a  magnetic  field  upon  them.  They  saw 
bts  iasmng  from  the  poles,  and  felt  the  pains 
icemples  when  very  near  the  magnet.  Before 
experiments,  Sir  William  Thomson  liad 
xpnaned  the  opinion  that  it  would  certainly  l>e 
■tznngt*  if  no  magnetic  sense  existed.  The  fact  that 
:  happened  when  he  put  his  head  between 
of  a  powerful  magnet,  he  regards  as 
rooderfnl.  Hnally,  French  observers  have 
tli©  fact  that  hypnotics  who  have  re- 
to  the  suggestion  that  one-half  of  the 
\H  »fl«;terl  in  a  certain  way  (e.g.,  one  arm  is 
Dfiritive)  will  have  the  aJfection  transferred  to 
ioth*^T  f\'\<^  ''f  \h(^  J»o«iy,  and  removed  from  the 
irm  will  l>ecome  inaensi- 
'.\  of  a  magnet  on  the  op- 
he  Uxly. 

aty  sketch  of  what  has  been  done 
iowanls  Bolving  the  question  of  the  possible  effect 


of  a  magnet  on  human  nerves  seems  to  suggest 
that  a  rigid  scientific  test  upon  normal  jjersons  is 
highly  desirable.  It  was  to  supply  this  want  that 
the  experiments  about  to  be  described  were  under- 
taken.' The  sfjecifll  jjoints  which  were  borne  in 
mind  were,  1°,  to  exclude  the  action  of  chance  ; 
and,  2°,  to  rule  out  all  possible  modes  of  eu^^es- 
tion  as  to  what  was  going  on.  We  believe 
that  we  accomplished  these  objects  by  usine: 
the  following  method  and  apparatus.  A  large 
and  powerful  electro-magnet  was  tipi»d  on  its 
side  and  supported  between  two  tables.  Tlie 
head  of  the  person  to  be  tested  (to  be  ealle«i  •  the 
subject ')  was  placetl  between  the  pole«  of  the 
magnet,  with  the  forehead  and  back  of  the  head 
all  but  touching  the  poles.  He  was  seated  ui>- 
right  in  a  chair,  with  his  head  in  a  normal  and 
fairly  comfortable  position.  The  magnet  and  the 
subject  were  on  the  third  floor  of  the  building. 
In  the  room  on  the  ground-floor  there  was  a  dyna- 
mo-machine, wliich,  when  turned  by  the  operator, 
generatetl  the  current.  The  magnet  was  con- 
nected  with  the  dynamo  by  heavy  inBulate<l  wires 
passing  out  of  tlie  windows  and  along  the  wall  of 
the  building.  The  subject  and  the  operator  com- 
mimicated  by  a  system  of  telegrapliic  signals  : 
otherwise  they  were  completely  isolated  from  one 
another. 

At  the  first  stage  of  the  experiments  the  follow- 
ing method  was  employed.  After  the  operator 
bad  received  the  signal  that  the  subject  was  ready, 
he  did  one  of  two  things:  1.  He  turned  the 
current  on,  and  when,  after  a  ehort  interval,  the 
subject  signalled  *  Change,'  he  turned  it  off,  turn- 
ing it  on  again  when  the  second  '  change '  was 
signalled  :  3.  He  began  by  doing  nothing,  turned 
the  current  on  at  the  first  •  change,'  and  off  at  the 
second.  In  either  case  be  received  a  signal  from 
the  subject  when  the  observation  was  concluded. 
In  each  observation  the  subject  knew  that  the  con- 
dition of  the  magnet  at  the  beginning  and  at  the 
end  of  the  experimeot  was  the  same,  but  that  in 
the  middle,  between  tho  two  'changes.'  the  time  of 
which  he  himself  directed,  the  condition  was  differ- 
ent. His  object  was  to  tell  whether  the  magnet 
was  on  or  off  at  that  intermediate  time.  His  op- 
portunities for  judging  were  extreujely  favorable, 
for  he  knew  exactly  when  to  expect  the  sensation 
of  a  change  from  one  condition  to  another  ;  and 
he  knew-  that  in  one  case  it  would  be  change  from 
magnetization  to  demagnetization,  and  in  the  other 
case  a  reverse  change.  He  had  simply  to  tell 
which  was  which.  It  is  evident  that  by  mere  guess- 
work he  would  answer  correctly  one-half  the  time, 

•  The  Mperlments  were  coodaoted  in  Ihe  ptsycho-pbjrglcal 
lAborKtorj  of  the  Johna  HopkUis  UDtremity.  Dr.  O.  a.  F. 
NattaU  una  associated  with  me  la  the  work. 
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for  he  had  only  a  choice  between  two  things,  one 
of  which  was  right  and  the  other  wrong.  The 
numher  of  correct  answers  above  one-half  the  total 
number  of  answers  would  measure  the  magnetic 
BenBibility. 

Experimenting  in  this  way,  we  were  surprised 
to  find  that  considerably  more  than  one-half  the 
answers  were  correct.  Apparently  the  magnetic 
sense  was  there.  But  it  was  soon  observed  that 
we  more  or  less  consciouHly  judged  by  the  sound 
that  the  turning  of  the  dynamo  transmitted  along 
the  wire,  and  thus  to  the  magnet.  Wlien  the  at- 
tention was  once  directed  to  this  |joint.  the  doings 
of  the  operator  could  be  correctly  told  every  time. 
After  many  failures,  we  succeeded  in  olimiuating 
this  dound  by  cutting  the  wires,  and  inserting  one 
end  of  each  into  a  njeTcury-cup,  and  connecting 
the  other  by  a  binding-ecrew  with  the  cup.  The 
wires  were  8U8p)endetl  from  the  ceiling  by  silk 
threads,  and  inserted  fi-eelym  the  mercury:  in  this 
way  the  sound-vibrations  were  transmitted  to  the 
mercury,  and  only  very  weakly  taken  up  again  by 
the  wire.  This  arrangement  was  inserted  in  the  cir- 
cuit once  in  tiie  basement  room,  and  again  on  the 
Bill  of  the  window,  as  the  wires  passed  the  second 
floor  of  the  building.  The  turning  of  the  dynamo 
was  thus  rendered  inaudible  :  and  for  a  time  the  re- 
sults were  negative,  the  numl>er  of  correct  answers 
being  just  about  one-half  of  the  total  number  of 
experiments.  But  stx»n  the  correct  answers  be- 
came more  and  more  frequent.  This  time 
the  indications  were  more  subtle.  As  is  well 
known  to  physicists,  the  magnetization  and  de- 
magnetization of  a  powerful  magnet  produce 
a  molecular  ci-epitation  throughout  its  mass, 
which  gives  rise  to  a  very  faint  but  audible  click. 
It  was  this  click,  and  not  the  magnetic  sense,  that 
told  us  when  the  current  was  l^ieing  turned  on,  and 
when  off.  It  Is  remarkable  that  we  used  this  click 
as  an  indication  of  the  con<lition  of  the  magnet 
long  before  we  were  distinctly  conscious  of  its 
existence.  This  click  could  not  be  heard  every 
time,  but,  with  the  attention  sharply  focused, 
almost  every  time.  But  it  will  be  objected,  as  the 
click  accompanied  each  'change,'  it  could  not 
guide  the  judgment  of  the  subject.  This  objection 
would  hold  were  it  not  that  the  click  accompany- 
ing demagtietization  is  much  more  pronounced 
than  that  accompanying  magnetization.  In  fact, 
the  latter  could  rarely,  if  ever,  be  distinctly  heard. 

These  ditficulties  were  obviated  by  a  slight  al- 
teration in  the  mode  of  experimentation.  At  the 
beginning  of  each  experiment  tlie  current  was  off ; 
at  the  signal  of  ' Change,'  the  ciurrent  was  either 
turned  on  or  left  off.  The  subject  had  then  sim  ply  to 
decide  whether,  on  the  whole,  something  had  been 
going  on  during  the  experiment,  or  whether  the 


dynamo  had  not  been  tumetl  at  all.  In  this  wj| 
only  the  magnetization,  and  never  the  demagne 
zation,  occurred  in  the  experiments,  and  the  click 
was  thus  avoided.  Moreover,  to  completely  guarri 
against  the  very  slight  click  of  magnetization,  the 
current  was  not  made  as  formerly,  by  the  closing 
of  a  key :  bnt,  with  a  key  always  closed,  the 
dynamo  was  tume<l  Avitb  gradually  increjisinx 
sjieed.  It  is  the  suddemiess  of  the  magnetization 
that  produces  the  click.  It  ia  evident,  that,  as  lie- 
for»^,  the  chances  of  a  correct  guess  are  just  one- 
half.  The  oj)[X)rtunities  for  judging  are  perliai* 
not  as  favorable  when  only  one  change  Is  m:»de, 
but  it  is  doubtful  whether  oven  this  difference  is 
uppre<:iable.  It  is  this  latter  method  tluit  was  used 
throughout  the  rest  of  the  experiments.  In  all, 
ten  iierstJns,  all  students  in  good  health,  were  ex- 
perimented upon,  including  Dr.  Nuttall  and  the 
writer,  The  results  are  given  in  the  foUowia^ 
table:—  ■ 


Subject. 


Ko.  ot 
exparl' 
ments. 


J.  J.... 

G.  U.F.N..,. 

M.  S 

L.  B 

C.  F.  B 

D.B 

M.  E.  C 

W.H.B 

B.C.  S 

fl.B.N 


-  - 


Ko.  of 
correct 
•nsweri 


No.  of  correct 

ikOBweri  bj 

tbe  ftctloD  of 

chance. 


This  table  makes  it  evident,  that,  in  the  case  j 
those  experimented  upon,  no  sensibiUty  for  a  i 
netic  field  existed.  This  still  leaves  tbe  queslii 
open,  whether  there  may  not  be  a  morbid  sen 
bility  for  s\ich  an  effect ;  but  it  makes  such  a  pQ«r 
sibiiity  less  probable,  because  the  sensibility  tisjti 
a  magnetic  field  ascribed  to  *  sensitives '  ia  4^ 
intense,  that  some  slight  remnant  of  it  might  be 
expected  to  exist  in  normal  pei^ions.  It  was  in- 
tended to  test  ijersons  who  were  good  hypnotic 
subjects  both  in  the  normal  and  the  hyjmotic  con- 
ditions, but  no  opportunity  offered  itself.  Our 
conclusions  refer  only  to  the  question  of  a  normal 
magnetic  sense. 

On  what  ground  the  alleged  magnetic  phe- 
nomena are  t*i  be  explained  is  anotlier  and  more 
delicate  question  :  that  the  imagination  is  a  pow- 
erful and  important  factor  ia  beyond  doubt ;  and 
when,  as  is  generally  ibe  case,  morbidly  senaiti 
patients,  especially  hjTsterical  girls,  are  exp 
mented  upon,  the  merest  trace  of  a  suggestifl 
unconsci<»usly  given,  of  the  desired  or  expecl 
effect,  is  enough  to  bring  about  all  the  pbenome 
of  '  transport,''  etc.,  for  which  the  magnet 
been  held  accountable.     Only  wheu  tested  und 


I  and  edentiflciilly  control  luhle  conditions  can 

!  ifvidence  of  such  ivbnornjal  sensibility  l>e  relie<i 

»c»o.     Even  tlie  prtH-autioiis  againgt  indications 

ahov<>  <ieficrilx<i  wouKl  probably  liave  to  Ix- 

HhI  to.  if  hypnotic  8ubjt>cts  were  experimented 

^litconclusioo  it  is  desired  to  lay  stress  not  only 
pAtive  character  of  the  results,  but  on 
I  employed,  tmd  especially  on  the  fact, 
Ibftt,  OS  the  pr(*ciiution8  were  rendered  ra«>re  and 
marp  tff<N?tive,  the  nejfative  character  of  tlie  con- 
olnHkinw  brciime  more  and  more  evident. " 

Joseph  Jasthow. 


LOXDOX  LETTER. 

interesting  and  valuable  rejiort  ha^ 
presente*l  to  parliament  durin^^  the  recent 
1  than  that  of  the  inspectore  of  explosives 
Colonel  Majenilie  and  his  colleag^ues 
[  engaged  for  ten  years  in  |trotecting  the 
nst  the  mo5Jt  terrible  dangers  to  winch 
lem  science  has  expjsed  it.  A  list  of  twenty- 
men  is  given  who  have  l)een  caught  and 
|ini«hetl  forcomf)licity  in  what  are  usually  known 
I  dynamite  outrages.  In  188."),  1^8  ordinary  ex- 
hwions  due  Uj  accident  c^me  under  the  notice  of 
uine  utiic*.  and  some  almost  incredible 
'  lold  of  c^relessneHS  in  comiection  with 
The  explosion  of  tablets  of  chlorate 
I  the  pcKL'ket  of  a  gentleman  in  Brook- 
who  dropf>ed  his  watch  ujK>n  them 
,  is  characterized  as  the  most  ciu-ioua  ex- 
uf  the  year.  Among  other  '  expluMve 
s '  ifl  mentioned  nitro-giycerine,  which  in 
nude  up  irith  lozenges,  etc.,  for  use  in  cases  of 
Hgiaft  pfictoris  and  other  complaints.  In  the 
[ii1«l  Kingdom,  23,2C8  houses  are  registered 
lJ»e  ke«^>ing  of  exploaivee.  It  is  the  dutA'  of 
(  lix-al  authorities  to  see  that  the  provisions  of 
s  act  ans  ooroplied  with.  Sometimes,  however, 
re  very  remias,  and  the  inspectors  act  aa 
OM^fnl  check  upon  them.  In  1885,  392  places 
winn*  explosives  were  kept  for  retail  sale  were 
io^0Ct^.  and  in  some  eases  they  were  found  to 
he  *aLout  as  liad  as  they  could  !».'  London, 
liverpool.  Bristol,  Birmingham.  Sheffield,  Hu<I- 
dosBeld,  and  Bath  are  selected  for  s]>ecial  com- 
narodaiion  in  this  respect. 

last  meeting  of  the  London  section  of 

<y  of    cliemical   industry,  a  very  valu- 

read  by  Dr.  51eymolt  Tidy  on  the 

ntment  of  Bew*age.     Pi-emising  tliat 

!   7  •  goaeiul  accoaot  of  the  «ixperl- 

ii-oQuot,  tbe  resder  is  referred  to 

*Wfau  i—>^  i.  ^  -  -■'■  >.il>)60l,  to  ttppe*rin  the  next  number 

«(  Am  lirM^vv^lsacii  of  ttie  Ajnericmn  society  for  psycbiual 


he  had  for  many  years  read  every  thing  he  could 
get  hold  of  on  the  subject,  and  had  also  gained 
jiractical  fiersonal  experience  therein,  he  deHue<l 
94:>wage  arf  "  the  refuse  of  communities,  their  hab- 
ilations.  streets,  and  factories."  Its  very  com- 
plex natui-e  was  commented  u[Kin.  Two  elements 
were  constant,  and  *  tb^  resst  nowhere:'  viz.,  1'^, 
exiTeta  (every  thousftud  people  gave,  on  a  very 
large  average,  2,040  pounds  of  liquiil,  and  141 
pounds  of  dry,  sewage  dail));  2°,  roads <if  "wootl- 
paving  Ih'  exelmled.  lYiad-woshings  contained,  on 
an  average,  2H^>  grains  of  solid  matter  i>er  gallon, 
of  which  120  were  in  solution).  The  extreme 
difficulty  of  obtaining  fair  samples  waa  amusing- 
ly commented  on  :  and  the  salutary  effects  on 
aew^age,  of  air  and  of  dilution,  as  shown  by  the 
apjiearance  therein,  or  otberwis**,  of  comitfira- 
tively  high  forms  of  microscopic  life,  such  as  the 
Vorticella,  Rotifera,  etc.,  waa  pointed  out.  An 
unfailing  characteristic  of  sewage  was  the  pres- 
ence of  hairs  of  wheat,  and  of  free  spiral  cells, 
their  casing  having  been  dissolved  in  digestive  pro- 
cesses. Authorities  were  agreed  upon  two  points ; 
viz..  that  the  valuable  matters  were  in  solution, 
and  the  offensive  in  suspension.  Irrigation  could 
not  be  relied  on  for  giving  absolutely  continuous 
purity.  Of  the  precipitation  processes,  those  in 
which  lime  and  alumina  were  employed  succes- 
sively, gave  the  best  general  results  ;  and  the 
smell  still  remaining  might  be  entirely  got  rid  of 
by  causing  the  eftluent  to  flow  over  a  little  land. 
This  combination  was  probably  the  best  methoil 
of  deeding  with  liquid  sewage ;  but,  in  Dr.  Tidy's 
opinion,  the  whole  system  of  water-carriage  of 
sewage  was  a  mistake.  It  was  absurd  to  take 
expensive  and  elaborate  precautions  about  purity 
of  water-supply,  and  then  only  to  use  otie-nine- 
tieth  of  this  for  drinking,  allowing  the  rest  to  lie 
polJuted.  The  dry-earth  system  of  dealing  with 
human  excreta  waa  the  only  projier  and  scientific 
method. 

The  second,  and  ladies',  converaaxione  of  the 
Royal  society  was  held  on  the  evening  of  Jtme 
9.  Many  of  the  object*  of  interest  exlnilated  at 
the  former  one  were  ou  view  again.  Among  the 
novelties  were  the  following :  some  microscopic 
sections,  diagrams,  and  siK^cimens  illustrating  the 
alteration  artittcially  proiluced  in  vitreous  nx-ks 
by  tlie  action  of  heat  alone,  by  Mr.  F.  Rutley  ; 
floral  studies  in  Chili,  of  orchids,  nests,  etc.,  by 
Miss  North ;  illustrative  diagrams  of  and  speci- 
mens from  Roraima;  some  rare  eartlis  from 
Samarskite,  Cfadolinite,  etc.,  with  iUustrations  of 
their  i)hosphoreacent  spectra,  by  Mr.  W.  Crookes ; 
pumice,  volcanic  ash,  drawings,  diagrams,  etc.» 
illustrative  of  the  great  volcanic  eruption,  V)y  the 
Krakatoa  committee  of  the  Royal  society  ;  ap- 
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paratus  employed  in  the  examination  ot  air  for 
micro-organisms,  by  Dr.  Percy  Frankland ;  and 
a  remarkable  collection  of  gemo,  by  Mr.  Bryce 
Wright.  Photographs  of  celestial  phenomena 
and  microscripic  sections  of  dexntrified  rocks  were 
exhibited  in  the  lime-light-lantern,  antl  demon- 
strated by  Mr.  Norman  Lockyer,  Mr.  Common, 
and  Mr.  Rutley  ;  and  the  United  telephone  com- 
pany had  established  temporary  couitnunication 
with  the  Savoy  theatre,  where  *  The  Mikado'  was 
being  performed. 

The  annual  meeting  of  the  Marine  biological 
association  was  held  on  June  8.  ProfesKor  Huxley, 
the  president,  in  the  chair.  The  council's  report 
menfionwl  a  sm.all  increase  in  the  number  of 
memliers  during  the  year,  and  tl»e  progress  that 
has  been  made  with  the  plans  for  the  new  labora- 
tory at  Plymouth,  which  will  be  commenced 
immediately.  It  is  hoped  that  it  may  be  in  work- 
ing order  by  the  autumn  of  next  year.  Much 
interest  is  taken  in  it  by  the  residents  of  Plymouth, 
one  of  whom,  hearing  that  the  council  of  the 
association  were  contemplating  the  omission,  for 
I>ecuniary  reasons,  of  certain  de.sirable  features  in 
the  building,  has  generously  offered  to  provide  the 
five  hundred  poimds  necessary  for  the  purfMise. 

A  large  amount  of  valuable  zoological  work  has 
been  recently  canned  out  by  the  Liverpool  marine 
biology  committi^e,  which  was  established  some 
two  years  ago.  The  shallow  water  of?  the  coast 
of  North  Wales  and  round  the  Isle  of  Man  ha« 
been  systematically  explored  with  the  dredge, 
with  the  following  very  gratifying  resnlta  : 
whereas  only  270  species  of  marine  inyertebrates 
were  known  from  this  neighl)orhoo<l  l>efore  1853, 
013  species  are  recorded  in  the  re{>ort  of  the 
Liverpool  conunlttee.  Of  these,  33t'»  were  not 
previously  known  in  the  locality  ;  18  are  new  to 
British  seas  ;  while  7  species  and  3  varieties  are 
new  to  science.  W. 

LoodtiQ,  Juae  14. 


JSOTES  AND  NEWS. 

The  Lackawanna  instituta  of  history  and 
science,  recently  founded  at  Scranton,  Penn..  has 
taken  steps  for  the  purchase  and  preservation  of 
the  two  great  glacial  pot-holes  found  in  the  Lacka- 
wanna valley  at  Archbild,  An  illustration  of  one 
of  these  pot-holes  was  published  in  Science  for 
Dec.  10,  1884.  The  second  one  has  not  yet  been 
cleared  out,  but  will  be  cleared  by  the  Lackawanna 
society.  These  holes  are  described  by  Professor 
Branner  in  his  recent  paper  upon  the  glaciation  of 
the  Wyoming  and  Lackawanna  valley. 

—  The  destructive  effects  of  poisoning  by  phos- 
phorus are  narrated  in  a  paper  read  at  a  recent 


meeting  of  the  Ohio  stale  medical  society 
physician  whose  practice  has  been  large  in  on 
the  mcjst  extensive  match-factories  of  that  stf 
He  finds  that  the  head  of  each  match  conta 
about  a  seventieth  of  a  grain  of  phosphorus,  i 
that  the  injurious  results  of  the  process  are  ru 
markeil  among  those  who  work  in  the  dipping  i 
packing  rooms.  The  affection  is  a  disease  of 
l>ones  of  the  jaw  known  as  necrosis.  In  soma 
appears  within  two  years  after  they  enter 
factory  ;  in  others  its  appearance  is  more  delay 
Of»eratives  with  unsound  teeth  are  the  most  sti^ 
ceptible.  He  recommends  that  only  persons  pos- 
sessing sound  teeth  he  employed  in  these  two 
rooms :  that  thorough  ventilation  be  provided  in 
all  ])arts  of  the  factories  ;  that  the  oj>eratives  be 
not  permitted  to  eat  their  meals  within  the  factory 
or  with  soiled  hands  ;  and,  finally,  that  mouth- 
waehes  of  the  alkaline  carbonates  be  freely  used. 

—  O.  P.  Jenkins  was  elected,  June  23,  professor 
of  biol(»gy,  and  curator  of  the  museum  at  DePasdH 
imivei"sity,  Greencastle.  Ind.  ^ 

—  The  Sanitarian  records  an  instance  of  flies, 
acting  as  sanitary  ins[iectors.  In  one  of  the  rooms 
of  a  residence  in  an  eastern  city,  offensive  odors 
were  detected,  but  their  exact  source  could  not  be 
located.  The  carpets  were  mised,  and  a  carpenter 
engaged  to  take  up  the  entire  floor.  At  this 
moment  n  friend  who  chanced  to  come  in,  sug- 
gesteil  that  an  appeal  be  made  to  the  instinct  of  the 
fly.  Two  biue-bcittles  were  brought  from  a  neiglx- 
boring  stable,  and  the  doors  and  windows  of  | 
room  closed.  The  flies  soon  settled  u|X)n  on 
the  cracks  in  the  floor,  and.  when  the  boards  i 
rai&ed  at  this  pomt,  a  decomposed  rat  was  fou 

—  The  Jaf)anese  di^ase  beri-beri,  or  kakke.  is 
now  regarded  as  a  contagious  disease,  having  fur 
its  cause  a  micro! te.  The  infection  enters  through 
the  intestinal  canal,  and  locates  itself  at  this  part. 
of  the  economy. 


LETTERS  TO  THE  EDITOR, 

,♦«  Corre*iM>niientJi  arf  rrijuetred  to  be  as  hritf  o»  fnuutlM^  ' 
writer'a  nnn'C  f«  fn  nil  ca.ici  renvtrcd  as  proof  vtf  ottod  faitkH^ 

The  flight  of  the  Hying-fish. 

Thr  question,  among  naturalists  with  wboni  I  have 
been  associated,  as  to  whether  or  not  the  flying-fiah 
flaps  its  wings  during  its  flight,  was  at  first  a  great 
surprise  to  me.  My  years  of  soa-service,  without 
hearing  a  single  doubt  upon  this  point,  had  b<>en  ex- 
clusively among  seafaring  men,  who  are  generally 
positive  :  naturalists  aeldooi  ore.  Neverthelf ss,  i 
ciation  with  the  former  teaches  one  that  their  ' « 
ion '  on  a  subject  is,  as  a  rule,  a  coutirnied  beHef.T 

In  the  region  of  the  Ca{^^  <le  Venle  Islojids,  where 
a  very  large  spetnes  of  flyit)g-6»h  is  abundant,  it  li 
easy  to  ob«erve  the  beating  of  the  creature's  wing* ; 


sciejsicje:. 
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c^Ast,  where  the  flgh — and  wings  — 

^_         ibration  is  80  rapid,  that,  at  the  usual 

>t  on«  cannot  woll  distiDR'uiah  the  motion. 

idie:  th«  que»tion  from  an  eugineeriui?  stand- 

esolves  itself  into  a  simple  calcu- 

ntof  error  beinp  in  the  correct- 

.  for  the  flight  of  the  fish  can  only 

ed  irom  the    deck   of  a   ressel,  and  the 

of  the  creature's  flif^fat  must,  at  best,  be  an 

jmation.     The  mean  of  a  large  number  of  ob- 

)o«,  however,  should  t^ve  a  result  very  close 

truth.     Though  the  flying- fi«h  usually  ntarts 

to  windward,   it  seldom  continuett   iu  that 

pn  ;  and,  becaufle  of  this  erratio  fliffbt,  the  ob- 

bn  is  still  more  diffii-'ult. 

opinion  of  the  naturalists  was  that  the  creature 
»d  it8«lf  oat  of  the  water  with  great  velocity, 


sent  a  greater  projeeteil  area  of  winif  to  the  direc- 
tion of  it*  flight,  and  therefor©  its  motion  would  be 
retarded  in  a  ^eater  ratio  than  that  of  a  fired  pro- 
jectile having  a  constant  plane  of  resistance.  Artil- 
lerists, both  on  land  and  sea.  are  satisfied  that  they 
can  distinguish  the  retardation  of  a  cannon-shot  :  in- 
deed. 1  doubt  if  one  can  be  found  who  would  Qoea- 
tiOQ  it :  and  yet  seafaring  men  are  positive  the  flight 
of  flying-fish  is  uniform. 

A  school  of  flyiuff-fbh  will  keep  together  in  the  air 
quite  as  well  ad  »  flock  of  ducks.  As  nearly  as  one 
can  judge  from  lookim;  at  tbem,  tbey  move  at  the 
Bame  velocity.  Now,  if  they  continue  to  move  at 
equal  velocity,  and  do  not  flap  their  wings,  it  follows- 
that  tbey  must  have  projected  themselves  from  the 
water  with  equal  velocity,  and  that  there  must  be  & 
constant  ratio  between  the  area  of  their  vrings  and 


^^ 


"\> 


FlO.   1.  — FLTHfO-FISB  (SxOOOrrCB  BOBCSTUB). 


■  to  that  from  which  the  wind  was 
p  ing  its  wings  (pectoral  and  ven- 

Fi)  Bi  nn  HijvsiutagpouB  angle,  so  pressed  them 
the  atmosphere  aa  to  lift  its  body,  while  its 
f»rri«l  it  forwartl  over  the  surface  of  the  sea 
I"  Mle  from  a  gun.     In  this  event  two 

I'  acting  upon  the  fish:  that  of  gravity. 

U  to  the  water ;  and  the  resistaDce  of  the  at- 


the  weight  of  their  bodies.  That  this  is  not  true  is 
evident,  from  the  following  measurements  made 
early  in  April  of  this  year,  from  three  live  specimens 
of  Exocoetus  robuBtus  *  as  soon  as  they  were  taken 
from  the  water. 


^  a 


Fta.2. 

>,  to  retard  its  forward  velocity.  Its  motion 
iaboa  would  esMntially  be  uniformly  retarded. 
Paloeiiy  dixmDished,it  would  be  obliged  to  alter 
fm  of  it*  ^ng>,  in  order  to  preserve  its  hori- 

B  of  flight ;  and  this  movement  would  pre- 


Mean 


n 


s.flee 


3.1408 


13.417 


!■ 


15  2 


;o-' 


5^1 


5.318 


17.7« 


2.88a 


Speoimen  Identified  by  Dr.  Tarlton  H.  Seao. 
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Tlie  writer  was  fortunat*  enough  to  obBervo  a 
flying-fish  (on  the  9th  of  April,  1886)  movinjc  in  a 
direction  apparently  parallel  to  that  of  the  ship,  and 
with  equal  velocity.  By  means  of  a  Casella  aneoiom- 
eter  the  velocity  of  the  wind  across  the  ship's  deck 
was  found  to  b«  13.6  feet  per  second,  and  its  direction 
was  20  degrees  from  ahead. 

Referring  to  fig.  2,  fc  represents  the  ?hip ;  c,  the 
fish  ;  and  n,  the  angle  of  the  wind.  The  true  velocity 
of  the  fish  through  the  air  was  then  13.6  X  cso*  a  = 
12.78  feet  per  second. 

Let  UB  take,  for  example,  a  specimen  whose  wings 
and  weights  would  be  a  mean  between  the  three 
specimens  recorded. 

Let  A  represent  the  area  of  its  wings  in  square 
feet=  »-Yti^  =  0.12:14;  V,  its  velocity  in  feet  per 
second  =  12.78  ;  A',  the  projected  area  of  the  wings  ; 
W,  the  weight  of  a  cubic  foot  of  air  in  pounds 
-  0.075. 

In  experiments  with  flyingmachinea  (~R.  C.  Buel. 
in  Appleton's  Cyclopaedia  of  mechanics,  vol,  i.  p.  53), 
it  has  been  ascertained  that  an  angle  of  54  10'  is 
the  mo9t  mlvantageous  angle  at  which  the  vanes  cau 
be  placed  (these  vanes  are  similar  to  the  wing-fins  of 
a  flying-fish).  Therefore  A  =  A  X  sin  54'  10"  =  ^ 
of  a  square  foot,  nearly. 

The  force  with  which  the  air  will  be  pressed  down- 
ward, or,  what  is  equivalent,  the  lifting-power  of 
these  wings  moving  at  V  velocity,  will  be    — j- —  • 

Substituting  the  numericals  above  recorded,  we 
have  <i?:ll!^^ii^l«MLS=o.0190507  pounds,  or  about 
^^zr-|  the  weight  of  the  fish  in  question. 

The  method  of  catching  flying-fish  on  board  the 
Albatross  affords  a  means  of  observing  some  of  their 
motions.  When  our  sabmariue  (Edison's)  lamp  is 
lowered  a  few  inches  below  the  surface  of  the  water, 
these  fish  often  approach  it  gradually.  On  such  oc- 
casions they  invariably  have  their  pectorals  and 
ventrals  extended,  but  do  not  appear  to  use  them  as 
organs  of  locomotion  :  on  becoming  alarmed,  they 
close  these  fins,  and  dart  forward  suddenly.  The 
brilliancy  of  the  electric  light,  no  doubt,  dazzles  their 
eyes  greatly,  for  thej'  do  not  appear  to  see  objects 
near  them,  and,  when  alarmed  by  the  splash  of  the 
scoop-net,  dart  right  forward  by  use  of  the  caudal 
fin.  Mr.  Nye.  quickly  perceiving  this  habit,  takes 
advantage  of  it  by  plunging  the  net  directly  in  front 
of  the  fish,  which  be  almost  invariably  catches.  On 
one  occasion  a  fish  turned  in  its  flight,  and  projected 
itself  several  feet  vertically  into  the  air,  very  close 
to  the  side  of  the  ship,  working  ita  wings  vigorously, 
which  was  distinctly  seen  by  several  people  on  deck. 
G.  W.  Baird. 
jRcused  AssiBtani  Engineer,  U.S.N. 
Waahington,  Jane  31. 

An  Indian  snake  dance. 
I  have  received  a  clipping  from  the  New  York 
Conimerciat  adrtrfwier  containing  a  letter  from  a  Mr. 
Trumble  in  reference  to  the  article  on  the  *  snake- 
dance*  of  the  Hoki  Indians  of  Arizona  [Science,  vii. 
June  4).  Mr.  Trumble  mentions  the  occurrence  of 
similar  performances  among  several  Central  and 
South  American  tribes,  and  discusses  at  some  length 
the  antidotes  used.  This  feature  was  only  touched 
upon  in  my  paper  for  the  reason  that  Dr.  H.  C.  Yar- 
row of  the  army,  who  attended  the  dance  at  Wolpi 
for  the  special  pui-poae  of  identifying  the  species  of 


snakes  ased,  and  of  determining  whether  they  1 
been  rendered  innocuous,  was  present  at  the  read^ 
of  the  paper,  and  was  kind  enough  to  discuss  it  af 
some  length.  Perhaps  the  interest  in  the  qoestion 
would  justify  a  few  remarks  on  that  phase  of 
subject.  Dr.  Yarrow  identified  four  species  i 
gnnkea,  only  one  of  which,  however,  was  poiaono 
—  the  spotted  rattlesnake,  or  Crotalus  confluent; 
He  dosrended  into  the  snake  kiva  on  the 
of  the  dance,  and  there  examined  the  sna 
which  were  to  be  used  on  the  morrow.  At  his 
quest  a  large  rattlesnake,  selected  by  himself, 
held  up  for  bis  examination  by  one  of  the  India 
and,  uj)on  prying  its  mouth  ojwn,  he  found  tbe  fafl 
intact  and  of  large  size.  I  may  add,  that,  at  tbe  cQ 
elusion  of  the  Iy83  snake-dance,  two  rattlesnakes  w^ 
captured,  and  sent  to  the  national  maseam.     Th 

were   examined   soon   after  their  arrival  by  Dr.1 

Weir  Mitchell  of  Philadelphia,  who  found  them  iit 
perfect  order :  their  fangs  had  not  been  disturbed, 
and  the  poison-sncka  were  intact  and  full  of  venon 

The  snakes  used  in  the  dance  undergo  a  very 
plicated  course  of  treatmeut  in  the  kira  where  ( 
are  confine<i  prior  to  their  appearance  in  pub 
They  are  washed  repeatedly  in  various  kinds 
'  medicine-water,'  and  are  frequently  handled  or 
stroked  with  a  downward,  squeezing  movement  of 
the  hand.  Whether  such  treatment  prolonged  o^ 
a  period  of  five  or  six  days  is  suflicient  to  ten 
innocuous  a  robust  rattlesnake,  is  an  open  qiiestio 
Both  Captain  Bourke  in  his  bo<5k,  and  Dr.  Yarrow 
in  his  remarks,  mention  seeing  a  large  rattlesna 
brought  in  from  the  fields  on  the  day  of  the  dan 
These,  at  least,  must  have  t>eeu  capable  of  inflict! 
fatal  wounds. 

The  Indians  have  the  greatest  confidence  in 
means  they  use  to  secure  immunity.    Dr.  Yarr 
in  an  interview  he   had    with   the   high    priest 
after  the  dance,  showed  the   old   man   a  hypuder 
syringe  and  a  solution  of  permanganate  of  potassia 
which  he  had  brought  along  to  use  in  case  of  ne 
sity.  and  explained  to  him  their  us©.     The  old  i 
replied,  "  No  doubt  my  bfx:>tber'»  medicine  is  go 
but  we  are  quite  satisfied  with   onr  own."     Th©  i 
formers  are  very  seldom  bitten  :  I   observed  but  < 
instance  at  Wolpi,  none   at   Mashougnavi.     Othfl 
however,  record  two  other  instances  at  Wolpi,  wh| 
escaped  my  attention  :  in    both   of  these  cases 
bite  was  inflicted  by  uoo-venomous  serpents.     Ab  ( 
number  of  snakes   u^ed   at  that  dance    was  ab 
eighty,  this  is  not  a  very  high   percentage.     I  ami 
the  opinion  that  the  Mokis  rely  on  the  previous  tr 
ment  of  the  snakes,  on  their  charms  and  incantatia 
rather   than  on  any  after-treatment  of  tbemselv 
As  Dr.  Yarrow  remarked,  a  snake  which  had  ba 
repeatedly  handled,   and  had    discovered   that 
injury  was  intended,  would  become  comparativ 
tame,  and  this   would  account   for   the    behavic 
the  snakes  during  the  dance.     In   the  hands  of 
dancers,  they  seem  numbed  and   lifeless,  and  it  ' 
only  when  dropped  rudely  on  the  ground   from  the 
mouths  of  the   dancers   that   they  showed  any 
position  to  fight. 

The  knowledge  of  the  composition  of  the  liq^fl 
used  by  the  Mokis  is   confined   to   one    man,  a 
priest ;  even  the  members  of  the  order  are  ignoxl 
of  it :  but,  to  provide  against  the  loss  of  the  i 
the  knowledge  is  shared  with  an  old  woman  of 
tribe.      The    high  priest  ke«\M  this   knowledge  J 
himself  until  be  is,  or  thinks  be  ia,  on  his  death-b 
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iite«  it  to  tb«  sucoessor  whom  he 

. Uect«tl,  and  to  whom  he  bad  already 

>  Other  rights  aod  ceremooies  pertain- 

( bqnids  or  '  mediciue- waters '  are  not 

111  J  those   uot   iu   the  order,  as   they  are 

goanled.     Wiki,    the    hig'h    amake- 

Dterriew  held   after  the  dances  at  a 

i  neot^borhood.  vtob  quite  communicative 

Be,  but,  when  thi«  subject  was   approached, 

\  v©ry  much  ntritated.     Ho  said,  that,  were  he 

it'  t    of    the   preparation   of  these 

1  be  the  penalty.     Dr.  Yarrow 

ii-jv«<L-v('i,   in    obtaining;   a   bottle   of   the 

j^ftf  ter  the  dance,  and  it  \»  now  iu  the  army 

emu. 

uld  b«  mentioned   that  the«e  liquids  are  nrtt 

I  by  the  Indians  a^  antidotes.     The  liquid 

r  the  dance  bos  no  direct  beariag  on  the 

"I  jK»i»on,     In  reply  to  Dr.  Yarrow's  ques- 

» object  of  this  reremony  (the  vomiting 

•),  Wiki  told  him  that  "  the  presence 

I  between  the  lips  of  the  dancer  caused 

Dw  of  saliva,  which  the  dancer  was  neces- 

I  to  MwaJlow,  and  that  if  he  did  not  get 

Jiva,  which  was  poisonous,  his  stomach 

up  and   burst,"  — an   operation,    it  is 

J  to  «ay,  which  never  occurred  from 

»?  Mid'the  account  must  have  been  derived, 

»,  from  some  source  outside  the  facte  of  the 

.  Trumble  ftpeaks  of  gorging  on  the  part  of  the 

nta  in   the  dance  ;  he  also  says  the  snakes 

[  until  they  become  inert,  and  Snds  in  these 

I  a  |)Artial  preventive  of  evil  effects  from 

»ite. 

\tA  these  Apply  t^o  the  Moki  dances.     The 

i  go  into   the   dance  after    four  days  of 

clically  faisting  (they  eat    but   one   meal 

by)':  and  the  snakes  themselves,  so  far  as  I 

D,  are  (riven  nothing  whatever  to  eat.     It 

\  that  in  Wiki's  accouucs  the   phrase,  "  and  I 

J  him,  and  i^ve  him  to  drink   of  the  liquid," 

I;  but  the  iriving  of  drink  is  metaphorical,  and 

I  nf  sprinkling  the  snake   with   the   liquid  by 

k  feather. 

he  study  of  the  rites  pertaining  to  serpent- 
they  occur   among   the   lower   races  of 
throw  much  light  on  the  serpent^ 
I'whicli  prevaile<^i  among  quite  highly  civi- 
> :  the  Egyptians,  for  example :  but  our 
of     the   early  phases    of    this    form  of 
I  rathsr  meager.     Perhaps  the  tribes  men- 
^bjr  Mr.  Trumble  may   supply  some  of  the 
ation. 
in    Harper's   ttvfkly  (March   25,  1882), 
ftptftin  Bourke,  gives  an  account  of  a  per- 
-       iQ  tjie  Moki  dance,   but  oc- 
!  some  Central    American  tribes.     In 
^^each  performer  has  his  own    particu- 
|%hich  be  has  [previously  trained,  and  with 
U9  various  feats.     This,  however,  is 
nent  which  is  entirely  lacking  in  the 
On  this  point  I  cannot  do  bet- 
^  Yarrow's  closing  remarks  :  "  I 
tintf  to  find  a  good  deal  of  hum- 
\  tne  KRAKe-dance  ;  I  came  away  convinced 

»  and  fair  dealing  of  the  people,  and 

i  •  doabi  that  they  fully   believed  that  their 
;  would  bring  about  the  desired  result/' 


I  think  Mr.  Trumble  is  mistaken  about  the  effects 
of  eurari  ;  but  the  won!  has  been  applied  to  so 
many  different  varieties  of  poison,  that  it  has  come 
to  have  a  rather  vague  meaning.  Curarinfl,  the 
active  principle  of  eurari,  is  said  to  cause  par/il 
of  the  motor  nerves,  and  it  has  been  used  in  t 
cine  as  an  antidote  for  strychnine  aind  as  a  ruuiol, 
in  hydrophobia  and  in  tetanus.  But  this  part  of  the 
subject  I  must  leave  for  those  better  qualified  for 
the  discussion.  The  subject  has  excited  much  in- 
terest ;  and  many  eminent  investigators,  from  the 
days  of  Sir  Walter  Raleigh  (who  published  his  ac- 
count in  1595)  down  to  the  present  time,  have  given 
it  their  attention.  Probably  the  most  complete  ac- 
count is  that  published  by  Dr.  S.  Weir  Mitchell  and 
Dr.  W.  A.  Hammond  in  the  latter^s  '  Physiological 
memoirs,'  1868. 

There  is  a  point  in  Mr.  Tmmble's  letter  which 
seems  to  deserve  special  attention  :  this  is  the  use, 
by  Indians,  of  antidotes  against  poisons.  To  the 
savage  there  is  no  unknown  :  every  thing  is  ex- 
plained ;  and  this  explanation  is  always  the  most 
simple,  the  most  direct,  and.  as  a  rule,  the  most 
superficial,  that  could  be  applied.  The  savage  can 
no  more  realize  the  physical  causes  of  phenomena 
than  he  can  the  laws  which  govern  the  solar  system. 
Instances  of  this  are  furnished  in  abundance  by  the 
Moki  myths  ;  but  they  need  not  be  quoted  here,  as 
they  occur  in  all  tribes,  and  can  be  found  in  any 
work  treating  on  mvthologic  obilosophy.  The  ina- 
bility to  realize  the  facts  of  phvsical  causation,  the 
grandest  which  have  yet  been  discovered  by  man,  is 
not  confined  to  savages,  however,  but  is  present,  in 
a  greater  or  less  degree,  in  what  we  are  accustomed 
to  call  the  highest  civilization.  It  follows,  then,  that 
poison  as  a  physical  cause  of  death  is  a  conception 
which  is  beyond  the  ken  of  the  savage  mind,  and 
such  is  actually  the  case.  Poison,  when  it  is  con- 
ceived of  at  all  by  savages,  —  and  this  conception  is 
rarer  than  is  generally  believe<I.  —  is  uot  thought  of 
as  a  substance  containing  in  itself  its  fatal  properties, 
but  as  being  endowed  with  them  by  some  outside 
power,  —  either  human,  as  in  witchcraft,  or  else 
supernatural.  The  antidote  to  poison  as  thus  con- 
ceived consists  of  an  appeal  tr>  the  same  powers 
which  produced  the  poison,  or,  in  other  words,  to 
charms,  or  prayers,  or  incantations. 

Cosmos  Min del  srr. 


Prehensile-tailed  salamanders. 

It  is  not  well  to  be  hasty  in  accepting  the  idea  that 
the  tail  of  the  salamanders  is  of  so  little  value  to 
them  that  they  might  get  along  quite  as  well  without 
it.  Observation  proves  the  organ  to  be  of  constant  use 
in  pushing,  when  the  animal  makes  its  way  among 
weeds,  grass,  rocks,  or  other  obstructions.  It  is  the 
main  dependence  of  such  as  swim  ;  and  of  climbing 
species  its  importance  as  a  support  and  a  lever  is 
very  manifest  Thr»se  suggested  are  general  uses, 
common  to  all  tailed  liatrachians.  Particular  species 
have  the  tail  8till  more  specialized.  It  is  to  some  ex- 
tent an  organ  for  grasping  in  the  long-tailed  terree- 
trial  spe\:ies.  A  frequent  practice  of  the  'spotted 
salamander,'  Amblyetoma  punctatum,  when  taken 
up,  is  to  curl  the  tail  around  the  fingers  or  hand  to 
prevent  falling.  Suspended  thus,  hanging  head  down- 
ward, it  will  again  and  again  try  to  regain  footing 
rather  than  drop.  Peculiar  serpentine  curves,  and 
the  motions  of  the  very  flexible  tip,  often  give  the 
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tail  of  this  species  the  app«aranco  of  feelint^  about 
for  something,  on  it*  own  aceouDt.  The  curves  are 
so  irregular  at  times,  that  the  organ  appears  as  if 
broken  in  several  places.  When  at  rent,  some  indi- 
viduals have  the  habit  of  curling  the  tail  closely 
agairiitt  the  body  in  a  flat  coil.  It8  capabilities  are 
best  Been  in  f  lender  specimens,  in  which  the  tail  is 
lew  thick  and  clumsy.  Very  Hkeiy  Amblystoma 
jeffersoniauum,  and  species  of  Bimilar  build,  have 
tlie  organ  gimilar  in  sensitiveness  and  utility.  Am- 
blystoma mavortium,  however,  is  lower  in  rank,  and 
has  the  tail  better  adapted  for  Bwimming  or  pushing, 
as  in  other  more  aquatic  forms,  S.  Qarhajt. 

Camhriilge,  M»4is.,  Juoa  97. 


AssoctatioQ  of  officiaJ  agricultural  chemists. 

The  next  meeting  of  this  assooiation  will  Login 
Thursday.  Aug.  26,  in  the  library  of  the  Department 
of  agriculture.  All  agricultural  cheuiists  holding 
official  positions  under  the  national  or  state  govern- 
ments, in  agricultural  colleges  or  experiment-statioDS, 
are  entitles!  to  membership.  All  other  ehemtsts  in- 
terested  in  any  way  in  the  analysis  of  fertilizers  or 
food-products  are  invited  to  attend  the  meeting,  to 
present  papers  and  take  part  in  the  discussion. 

One  of  the  chief  objects  of  the  association  is  to 
secure  uniformity  in  methods  of  analysis  employed. 
The  attainment  of  »ucti  uniformity  is  of  little  less 
value  than  accuracy,  in  work  of  this  kind. 

I  take  this  method  of  calling  the  attention  of  the 
^hemistfl  of  the  country,  who  ore    not  members  of 
the  association,  to  the  coming  meeting. 
H.  W.  Wiley, 
Pre*.,  and  chairman  of  eaxe.  com. 
Wssblngton,  June  20. 


Barometer  exposure. 

I  have  read  with  pleasure  the  paper  referred  to  by 
Mr.  Gilbert  in  his  letter  (SciVnc^,  vol,  vii.  p.  571). 
His  method  seems  to  have  shown,  as  clearly  as  could 
be  without  direct  experiment,  that  the  wind  had  the 
effect  of  lowering  the  harometer-rcadiniis  iu  the 
building  on  Mount  Washington.  This  direct  evi- 
dence, if  ne«ded.  has.  I  think,  been  supplied  by  the 
observations  on  Blue  Hill,  where  it  has  been  noticed, 
not  only  that  the  barometer  in  the  building  suddenly 
falls  if  the  wind-velocity  suddenly  increases,  but 
that  during  high  winds  the  pressure  iu  the  building 
can  be  varied  at  will  by  merely  opening  and  closing 
an  aperture  in  the  top  of  the  building. 

It  does  not  Heem  unsafe,  then,  to  draw  one  or  two 
conclusions  from  these  facts.  In  Loomia's  tenth 
paper  (Am4>r.  joum.  sc,  January,  1879),  from  an 
examination  of  a  large  number  of  storms,  he  arrives 
at  the  remarkable  conclusion  that  "the  low  centre 
at  the  height  of  Mount  Washington  sometimes  lags 
behind  the  low  ci*Dtre  at  the  surface  of  the  earth, 
apparently  as  much  as  two  hundred  miles."  Mount 
Washington  is  only  about  oua  mile  high  ;  and  if  we 
•draw  two  lines, — one  to  represent  the  earth's  sur- 
face, and  the  other  the  storm  axis,  — and  make  them 
diverge  only  one  division  in  two  hundred  in  length, 
the  two  lines  will  appear  to  the  eye  almost  parallel. 
Such  an  inclination  of  the  storm-axis  seems  incredi- 
ble, and  renders  it  probable  that  the  apparent  lag- 
ging was  due  to  some  other  cause.  Loomis  shows, 
in  thia  same  paper,  that  the  occurrence  of  high  winds 


on  Mount  Washington  from  any  easterly  quar 
exceedingly  rare  ;  and  in  his  eleventh  paper  bo  i 
"In  a  majority  of  those  eases  in  which  an  ar«a 
low  barometer  passes  ever  New  England,  attended 
by  the  usual  system  of  circulating  winds  at   the 
face  stations,  this  system  of  circulatmg  winds 
not  extend  to  the  height  of  »ix  thousand  fc«t." 
effect  of  the  indraught  below  only  makes   itself  \ 
at    the    height  of  Moaint    Washington  in    fri:inl 
storms  by   lessening   the  velocity   of  the   prevaf 
westerly  current,  and  in  the  rear  of  storms 
creasing  the  velocity  of  this  current. 

This  at  once  suggests  that  tb<?  appareut  lagg 
the  storm-axui.  or  rather  of  the   time   of  minin 
pressure,  on  Mount  Washington,  is  due  to  a  mech 
cal  effect  of  the  wind  on  the  observatory. 

Mr.  Qilbert  has  shown  in  his  paper  (pp.  531- 
from  a   series  of  observations,  that   wiud-veloc 
of  forty  miles  per  hour  from  the  north  west  hadj 
effect  of  lowering  the  pressure  in  the  observatorJ( 
Mount  Washini^ton  a*  much  as  eight- hundredth*^ 
au  inch  ;  wind -velocities  of  fifty  miles,  as  much  i 
thirteen-hundredths  of  an   inch  ;  and    he  estimali 
that   wind  velocities   of    one   hundred   miles    would 
lower  it  as  much  as  half  an  inch.    This  equals  any 
the  effects  found  by  Loomis,  and    gives  a    plau 
reason  why  the  minimum  pressure  should  occur  It 
on  Mount  Washington  than  at  sea-level.     The 
explanation  applies  to  the  lagging  of  the  times  of  r 
imum  pressure,  since  Loomis  has  shown  in  his  sec 
paper  ( 4mfr.  Joum.  sc,   January,    1875)   that 
wind-velocities  are  larger  in  front  than  iu  the 
of  maximum  pressures. 

Loomis  also  found  that  there  was  a  lagging  of  I 
diurnal  curves   of  pressure   on    Mount    Wai.hing 
and  other  mountains.     He  says  in  hia    tenth 
' '  At  the  base   of  Mount  Washington   the 
maximnm  occurs  at  8.30  am.,  but  on  the 
does  not  occur  until   noon,  being  a   reta 
three  hours  and  a  half." 

Mr,   Gilbert  shows,  on  p.  526  of  hia  paper,  ' 
from  June  20  to  June   28,  1873,   some   element  j 
Mount    Washington,    which     was    undoubtedly 
pressure,  went  through  a  diurnal   variation  coid 
dent  with  the  wind-velocity.     During  thi*  time 
wind  each  day  reached  a  maximum  near  midni^ 
and  a  minimum  near  noon.     This  is  a  normal  f« 
on  high  mountains ;    and    if    an    inereaaed    wfl 
velocity  tends,  by  a  mechanical  action  on  the  bu 
ing,  to  make  the  barometer  read  lower,  it  is 
seen  that  the  pressure  would  tend  to  be  lowest 
midnight,    and   highest  near   mid-day.     If.  nowJ 
double  diurual   o«ciilatiou  due   to  other  causes  f 
superposed  on  this,  the  chief  maximum  would  \ 
much  nearer  noon  than  at  lower  stations,  where  i 
action  of  the  wnnd  is  iu  the  opposite  direction. 

The  variations  in  the  wind's   velocity  mav  not  bft^ 
the  only  cause  of  the  phenomena  considered  in 
letter.     Loomis  thinks  that  the  wind-directions,  i 

Ley  that  the  upper  cloud-motions,  indicate  a  la 

of  the  atorm-axis  ;  and  it  seems  probable  ihat  t 
expanding  and  contracting  of  the  air  from  heat  < 
cold  have  something  to  do  with  the  occurrence 
the  chief  maximum  on  mountains  near  noon,  and 
the  lagging  of  the  minimum  pressure  in  storms  ;  [ 
the  variations  in  the  wind  velocity  are  undoubt 
an  important  factor,  and  it  is  very  desirable  that^ 
influence  might  be  eliminated, 

H.  Helm  Clai 
Blue  HiU  meteor,  observ.,  June  9». 
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4«ra^  history  Bociety,  Trenton. 

fr  CO.   Abbott  state*!  that  he  ha»  dls- 

tlie  hittt^m  inalees  its  hoomintr  uoism.     It 

kl  Bounil.     To  prtxlure  it.  the  bird  thrusts 

the  fioft  mud.  niakefl  a  vacniuni.  and  tbe 

».     Dr.  Abbott  says  he  bas  seen  the  bird 

.bis   philiwophic  jxirforroanco. Prof, 

remarked  on  tb*  yellow  iri»  (I.  pseud- 
ch  is  QiiODtnnion  in  the  at«t^  as  a  wild 
now  rapidiv  beeoraiii(j  rather  abundant. 
Hard  A.  St..>»ell>-aid.  that,  of  the  twenty- 
R  and  viirjeiies  of  violet  eaat  of  the  Mis-> 
sv  Jcrs»»y  ciiutftitis  twenty,  sixteen  of 
ound  near  Trenton.  Mr,  Stowell  de- 
botunieal  -«itrncture,  the  habit  of  produ- 
I  ajratalous  flovrers.  and  the  violent  dis- 
T»«  «»*rdft  by  the  valves  of  the  ripe  capBule. 
-  ' 't  is  not  uncomujon  near  Trenton. 
'  >rt  atat«d  that  the  specimen  of 
tv<\  sparrow  exhibiti^d  by  him  was  the 
h««  ever  seen.  He  has  said  in  print  that 
liile  not  abundatit,  h  not  rar«<  ;  that  it 
September,  and  remains  all  winter,  but 

i  not    breed    i»i   the  state. Dr.  T.  S. 

erred   to  the  Ci»iuplBx    rotatory  dit»k  of 

M<>ribitif;  itt«  anatomy,  and  especially  the 

'»r  tht'  pellet  makiuj;  otifan.     The 

_    the   protective  »henth    was  also 

....  C.  C.  Abbott  remai-keJ,  that,  as 

a  broom-stick    into   the   ground    and 

ie  concluded  that   burrowing-  animals 

oeht  by  forcing  themselves   into  the 

iorminiBC  and  hardening  the  walls  by 

body.    On  no  oth^r  basis  could 

>bseuce  of  loose  earth  at  the  bur- 

lile  exploring?  a  tunnel,  be  found 

knoim  hair,  which  he  then  identified  with 

Mr.  Ernst  Volk  ruad  a  paper  on 

not  •«  cultivated   here,  detailing  its 

h,  flowering,  and  fruiting^.  with  the 

["for  which  the  wood  and  the  exprecsed 

are  esteemed,   the  latter  beio>c   con- 

irope   a  vaJanble   table  oil.     The  tree 

table  one  for  extensive   cultivation, 

ntion.. 

■  nttturul  «ci>nce»,  Philadelphia, 

ehan  called  attention  to 

acrcuA  dentata.     About 

(fed  in  ruisin^  one  plant 

cornn  received  from  a  correspondent. 

^  tree  has  grown   with    extraordinary 

;  DO«r  reached  a  height  of  eighteen 

>lieved  to  be  the  only  specimen  of  the 

^ric«      Tbe  leaver  are   sometimes  one 

|l>3r  •»i)i?ht  or  nine  inches  in  width.    The 

)  acorn  wok  of  p^'culiar  interest,  the 

LbeiJtg  much  louder  than  in  anv  of  the 

Dr.  William  P.  Gibbons 

of  the  uterus    of   a    riviparouB 

,  described    by   bini   in  the   Pro- 

demy  in  IH'yi.     His  determination 

cler  of   the  species   ba«I  Vieen 

\  time  by  A>?aM]iiz  and  other  authorities  ; 

r  lieen  able  to  trace  the  development 

)  oiaturity,  and  he  could  now  demoa- 


(ttrate,  by  a  series  of  photographic  iliuAtrationii.  that 
the  younfi  were  nouri>»hed  as  mammals  are,  by 
juxtaposition  of  the  bJHjd-vess'els  of  the  embryo 
with  those  of  the  parent.  There  is,  however,  no 
umbilical  cord  :  litil  the  young  are  held  between 
folds  of  uterine  membrane  until  they  are  ready  to  be 
extruded,  when  they  are  at  once  able  to  provide  for 
their  own  future  sustenance.  Dr.  Gibbons  became 
a  member  of  the  academy  in  1833.  He  removed  to 
Cnlifor  ua  shortly  after  his  election,  and  it  is  nearly 
fifty  yeer?i  since  he  last  attended  a  nieetin>;  of  the 
society.  But  two  or  three  of  his  contemporaries  are 
now  livinp.  an  entire  generation  having  finished  its 
work  and  departed  in  the  mean  time.  At  the  time 
of  his  election  the  hall  of  the  academy  waa  in 
*  Georges  Street,'  a  name  afterwards  changed  to 
Sansom.  William  Machire  was  btili  president,  and 
the  late  Dr.  Thomas  McEuen  acted  as  secretary. 
There  were  but  three  or  four  scientific  societies  of 
any  importance  in  America,  and  among  these  the 
academy  held  the  advanced  rank  which  it  still  t-K;* 

copies. A  communication  was  received  from  Dr. 

Persifor  Frazer,  requesting  the  academy  to  join  with 
other  scientiBc  societies  in  inviting  the  International 
congres.^  of  geologists  to  hold  in  America  the  session 
following  the  one  appointed  to  be  held  in  London  in 
\SSii.  The  acaileniy,  by  repolution,  cocdially  united 
in  the  proposed  invitation.  The  congress  was  first 
given  tangible  form  at  a  meeting  of  the  American 
association  for  the  advauoemeut  of  science,  held  in 
Buffalo  in  1H76.  Meetings  have  since  been  held  in 
Paris  in  1978,  in  Bologna  in  1881.  and  in  Berlin  in 
188.>.  One  committee  has  be^n  appointed  to  hor- 
roooize  conflicting  views  on  the  subject  of  the  limita- 
tions and  the  naiiies  of  geological  formations,  and 
another  to  select  a  color-scale  for  the  representation 
of  geological  eratii,  the  merits  of  which  shall  be  first 

tested   on   a   map   of  Europe. A  resolution  wo* 

also  adopted  tendering  the  lue  of  the  academy's  hall 
to  the  S'Xiiety  of  American  naturalists,  a  meeting  of 
which  is  to  be  held  in  Philadelphia  during  the  coming 

season  Georce  Vasey  presented  a  pa(*er  entitled 

'  Notes  on  the  Paspali  of  LeOonte's  monograph,^  for 
publication. 

Publications  received  at  Sditor'e  Office.  June  ai-46. 
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iSO0i>X>J/7CS   AyD  JURISPRUDENCE, 

iMfiRAM,  in  hia  excellent  article  xifxm  (k>- 

t  rconomy  in  tlin  •  Encyclo])a<'diH  Britannir'a,' 

^M  OA  11  charnct*Tistic  feature  of  the  historical 

I  of  ecnnomistfl,  that  they  recognize  a  ol<it«» 

to  exist  lH»twoen  economics  and  jiiris- 

B«j.      ♦•Tlie   |M)jut,"   he  says  (and  this  he 

I  frotu  Dr.  Adolph  Wa^Jnc^  of  the  Univfrsity 

iin),  **  upon  which  all  turns,  is  the  old  q\ics- 

'  th«?  relation  of  the  indi\ndual  to  the  com- 

y.     ''  with  the  older  juristic  and 

»l  I  and  national  econom.y,  places 

in  the  centre,  comes  necessarily  to 

i«-8nitM  which,  in  the  economic  field, 

crnlic  and  Stnitlnan  school  of  frc<'  coni- 

\  Pfl  up.     VV'uKTier,  on  the  contrary,  in- 

■tm  before  every  thing  else  the  conditions  of 

ait?  life  of  the  community,  and,  in  subordi- 

iinn  \t\  this,  determines  the  sphere  of  the  eco- 

aic  freedom  of  the  individual."    It  is  my  ]»ur- 

In   what  follows  to  expand  somewhat   Ihe 

^ttiOB  expressed,  and  to  show  why  it  is  im- 

for  the  wonoinist  to  arrive  at  just  con- 

■runnic  nuitters  unless  he  consciously 

\;\\\  to  lie  intlnencwi  by  a  keen  aj»- 

i«  ii«»>  of  juHt-prudeme,  as  «bn 

utiire  of  the  wiciety  to  which 

inv      ■  . -.mL 

•    m  isapprehension  if  we  state 
iriurly  ul   the  outlet  what  is  nieimt  by  the  terms 
»i.rii.li  Tir«' '  and  '  economics.'    In  the  science 
r  it  is  frommon  to  consider  the  legal 
jj....  r^H:iet.y.  tJiat  phrase  beinj?  used  in  its 
It  roi^ht  indeed  be  said  that  this 
lldf   the   framework   of  society.    w««re 
ivol  ilanjccr  of  pressing  the  metaphor  so  far 
'    to  the  cfmception  of  a  purely  inc- 
rement in  human  relations.     Qiicfe- 
inment,  if  they  do   not  pertain   to 
r  t»r  to  pure  politics,  find  treatment 

•',  as  also  do  established  cus- 
luiiw    w\v  I    ]ier»onal  rights  and  lilterties, 

■od  (Statfltslie*!  Inws  which  determine  the  nature 
of  prt>iirttT.  l)r.  to  state  the  matter  concisely, 
tl»p  rDAtfrial  out  of  which  a  science  of  juris- 
pmdmrr  is  formulntefi  ta,  1^.  "the  essential  in- 
iikaiinn*  of  himaati  society,  by  the  use  of  which 
lli«  objccto  of  that  society  ai'e  carried  out  IhrouKh 
>  focdiaoi  of  gtiremmcnt ;  "   2",  the  eatablisheit 


opinions  of  society,  exiiressed  m  law,  by  which 
rights  and  duties,  lilierties  and  limitations,  arc 
determined  for  individual  meml>er8  of  society. 

EkHinomics,  on  the  other  baud,  deals  with  in- 
dustrial activity.  It  has  to  do  with  men,  with 
corporations,  and  with  covemments  as  industrial 
a^jeiits.  It  may,  indeed,  be  properly  detintnl  as 
the  science  of  industrial  society  :  and  one  obtains 
for  the  first  time  a  clear  view  of  its  general  Itear- 
ing  when  he  discerns  its  subordinate  rv>lation  to 
the  science  of  society  as  a  whole.  The  nuitenal 
out  of  which  this  science  is  built  includets,  \\  the 
economic  nature  of  man,  to  which  all  industriNl 
activity  may  be  traced  ;  2%  the  n>nteriul  surround- 
iniBis  of  men,  in  whos<t  physical  laws  their  in- 
dustriiU  activity  will  in  the  loug-nin  conform  : 
3",  tlie  legal  structure  of  society,  whieh  con- 
ditions the  exercise  of  such  industrial  rlKhls  na 
are  granted.  None  of  these  factors  may  Ih>  dis- 
regarded by  the  ecf)nomi8t,  if  he  would  arrive  at 
correct  conclusions  res^jecting  the  industrial  ac- 
tions of  men;  iind  the  'lego-historic'  facts,  al- 
though they  may  vary  from  time  t.o  time,  are  of 
as  much  imixjrtanco  while  they  last  as  the  per- 
manent facts  of  nature.  Thnnighout  the  entire 
history  of  the  world,  until  the  dawn  of  what  we 
technically  terra  *  nuxlern  times,'  the  form  of 
undertakei-ship  was  dei»endent  on  the  political 
structure  of  society.  We  ol»serve  i»ro|H."rty  nghtB 
to  have  develojied  from  communal  to  |)crsortal 
ownership ;  and  with  each  step  in  this  direirlion 
there  has  been  a  corresfwjuding  development  of 
uidustria!  metlnHls.  It  has  fretpiently  been  jH)inted 
out  that  persontU  liberty,  and  the  freedom  ol  ac- 
tion that  it  implies,  were  necessary  to  the  realiza- 
tion of  the  industrial  organization  with  which  wr 
aie  now  familiar.  And  it  is  not  too  much  to  say 
that  the  economic  character  of  man  itself  has  Ix-en 
modified  by  me^ins  of  the  hereditary  transmii«ion 
of  habits  first  contracted  through  the  prcjssu re  of 
changes  in  the  sfK'ial  structure :  for,  as  the  8tri>ke 
of  the  shuttle  is  limited  by  the  framework  of  the 
loom,  so  the  industrial  movements  of  men  are 
bound  by  the  liberties  of  la%v  and  of  custom,  and, 
to  cajxy  the  metaphor  a  step  further,  the  indus- 
trial weaving  of  society  is  largely  determined  by 
its  legal  structure. 

If  tho  analysis  tljus  suggeated  be  correct,  one 
cannot  disregard  the  close  relation  that  exists 
between  ec<momics  and  jurisprudence.  IJoth 
branches  of  thought  are  part  of  the  larger  study 
of  society,  and  neither  can  be  satisfactorily  pur- 
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sued  to  the  exclusion  of  the  other  ;  at  least,  the 
economist  must  hold  ever  in  view  the  juridical 
system  of  the  society  with  which  he  is  concerned 
in  order  to  fully  explain  the  facts  he  may  observe. 

Such  stittements  as  the  above,  however,  do  not 
seem  to  adequately  present  the  views  entertained 
by  historical  economists.  Not  only  docs  the  jural 
system  influence  economic  activity,  but  the  theory 
of  jurisprudence  at  any  time  accepted  has  much 
to  do  in  giving  shape  and  color  to  the  accepted 
theory  of  economics.  This  is  not  a  matter  of 
speculation.  It  is  declared  by  the  history  of  both 
jurisprudence  and  economics  during  the  last  one 
himilred  years.  It  will  probably  pass  without 
question,  that  political  writers  of  the  last  century, 
whose  enthusiasm  sprang  from  a  desire  for  the 
free  exercise  of  all  manly  powers,  assumed  some 
conception  of  inalienable  rights  as  the  basis  of  all 
their  important  arguments. 

The  rule  of  authority  which  they  endeavored  to 
shatter  was  the  jiis  dei ;  and  it  was  wholly  logical, 
that,  under  the  direction  of  such  a  rule,  society 
should  be  regarded  as  a  mechanical  appliance 
permanently  imposed  upon  men  by  some  power 
outside  society  itself.  T\x\s  idea  was  shattered  by 
the  victory  of  French  philosophy,  but  this  did  not 
go  very  far  in  realizing  for  the  men  that  freedom 
which  they  sought.  Its  full  effect,  indeed,  was 
to  supplant  the  jus  dei  by  the  jus  naturae ;  and 
though  this  change  may  have  had  decided  results, 
extending  political  rights,  the  new  principle  adopted 
exercised  as  great  a  tyranny  over  men's  minds  as 
it  was  ever  possible  for  any  conception  of  a  divine 
arrangement  in  the  affairs  of  men  to  exercise.  It 
was  this  new  principle,  first  well  formulated  by 
political  philosophers  m  their  criticism  uix)n  the 
existing  structure  of  government  and  jurispru- 
dence, this  desire  to  secure  some  natural  law  for 
the  conduct  of  the  affairs  of  men,  that  gave 
character  to  English  political  economy.  English 
economy,  indeed,  is  but  the  application  of  ihejua 
naturae  to  industrial  affairs.  Or,  to  speak  of  mod- 
em economists,  the  historical  school  itself  is  an 
historical  development.  The  views  of  this  school, 
says  Mr.  Ingram,  "  do  not  appear  to  have  arisen, 
like  Ck)mte's  theory  of  sociology,  out  of  general 
philosophical  ideas:  they  seem  rather  to  have 
been  suggested  by  an  extension  to  the  economic 
field  of  the  conception  of  the  historical  school  of 
jurisprudence,  of  which  Savigny  was  the  most 
eminent  representative.  Tlie  juristic  system  is 
not  a  fixed  social  phenomenon,  but  is  variable 
from  one  stage  in  the  progress  of  society  to 
another:  it  is  in  vital  relation  with  the  other 
co-existent  social  factors  ;  and  what,  in  the  jural 
sphere,  is  adapted  to  one  period  of  development, 
is  often  unfit  for  another.    These  ideas  were  seen 


to  be  applicable  to  the  economic  system  also.  The 
relative  point  of  view  was  thus  reached,  and  the 
absolute  attitude  was  foimd  to  be  untenable. 
C!o6moix)Utanism  in  theory,  or  the  assumption  of 
a  system  equally  true  of  every  country,  and  what 
has  been  called  perpetualism,  or  the  assumption 
of  a  system  applicable  to  every  social  stage,  were 
alike  discredited.  And  so  the  German  historical 
school  (of  economists)  api)ears  to  have  taken  its 
rise." 

But  we  have  not  yet  arrived  at  a  full  statement 
of  the  relation  that  exists  between  economics  and 
jurisprudence.  The  modem  school  of  political 
economy  goes  further  than  merely  to  recognize 
the  existence  of  such  a  relation  as  has  been  sug- 
gested above.  Having  formulated  a  tlieory  of 
society  in  harmony  with  the  teachings  of  the 
science  of  history,  the  adherents  of  this  school 
endeavor  to  bring  their  economic  doctrines  into 
accord  with  their  social  theory.  It  would  be  in- 
correct to  claim  uniformity  of  opinion  respecting 
any  theory  of  society.  The  Qermans,  in  their 
general  discussions,  use  the  word  'state'  as  rep- 
resenting the  final  analysis  of  human  relations; 
English  and  American  writers,  when  they  en- 
deavor to  present  Gterman  ideas,  employ  the  word 
'  nation ; '  and  x>erhaps  I  show  the  leanings  of 
my  own  mind  in  choosing  the  word  'society.* 
But  whether  '  state,'  or  '  nation,*  or  •  society,'  the 
fundamental  thought  is  the  same.  The  thing 
itself  brought  to  view  is  an  organic  growth,  and 
not  a  mechanical  arrangement.  The  springs  of 
its  action  are  not  imposed  from  without,  but  lie 
wholly  within  itself.  The  law  of  its  own  devel- 
opment is  the  only  permanent  and  universal  fact 
which  its  analysis  discloses  :  all  other  facts  are 
relative  traths ;  and  those  systems  of  thought 
based  upon  them,  temporary  systems. 

But  there  are  two  ways  in  which  this  organism 
—  the  state,  the  nation,  society  —  may  be  re- 
garded. It  may  be  regarded  as  an  organism 
moved  by  no  conscious  purpose,  and  consequently 
with  no  control  over  the  course  of  itsewn  growth  ; 
or  it  may  be  conceived  as  a  continuous  conscious 
organism  that  is  capable  of  placing  before  itself 
an  ideal  structure  to  be  attained.  The  first  con- 
ception reduces  society  to  the  grade  of  a  physical 
organism.  It  places  social  relations  under  the 
same  law  of  evolution  that  is  disclosed  by  a  study 
of  the  organic  world.  But,  as  Mr.  Ward  truly 
says,  the  philosophy  of  evolution  applied  in  this 
manner  to  society  becomes  sterile,  "  because,  while 
justly  claiming  a  social  science,  it  falls  short  of 
admitting  its  complete  homology  with  other 
sciences,  and,  while  demonstrating  the  uniformity 
of  social  as  of  physical  phenomena,  it  denies  to 
the  former  that  susceptibility  to  artificial  modifi- 
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whicli,  applitf]   iu  tTie   latter,  constitutes 

Jj  pTttcticnl  vb1ul>  I  hat  Bcierioo  hnsfornmu." 

K.'oni]  concpptitMi  of  i\w  6<X'ial  organism  t*n- 

I  tocorrwl  the  enur  Ihus  pointtMl  out.     It 

BbcM  in  »(iciety  a  power  of  8<>lf -control.     It 

tbe    trutli  of    SI.   Tluurs's  sentexioe,    that 

nUoti  18  tJial  Unng  which  re(lett«  and  deter- 

\  lis  own  action.'  It  holds  it  as  utw^K'ss  to  at^jp 

BtXKly  with  n  reading  of  nature,  and  rofut^es 

Ilcw-  tliat  tile   piTfection   of  hunmn   coiidnrt 

in  following   nature.     The  jiut  naturae 

^fln<t  iln  true  place  when  subordinated  to  the 

\iitiUM, 

I  I  i]o  nut  wish  to  be  dniM'n  from  the  queKtion  in 

nit.f  (<■    n   iliscusaiou   of  the  general   theory  of 

>A\\  the  di»*tinction  tliat  liaa  been  pointed 

|.|~  .U6  to  nie  essential  for  a  just  appreciation 

fitudy  whatevtT  that  has  to  do  with  social 

It    lies   liark   of  the  theory   of   iKith 

laud  jurisprudence,  and  {Hjintn  out  the 

I  wtiiob  each  may  exercise  an  influence 

tbr   othtT.     If  wp  adopt  the   vi»:*w   tl»at   tlie 

t  to  the  Bauie  law  of  de> 

■  ''  organism,  our  study  will 

i-nt^   (.tniy    by  nej^tivt?    reHult8.     LaviseZ' 

could  then  be  logical,  anil  the  pluUwophy  of 

jiy  inevitable.     But  if,  on  the  other  hand, 

i-ivo  that  Hocjety  may   have  a  conscious 

1%  w'i«  have  diftcoveretl  a  wierilillc  basia  for 

>  Aiid  ooiislructive  atudy.     We  find  that  no 

'\iy  exists  In  uniting  the   science  and  the 

ty  in  the  Hame  discipline.     T!»e  law  of 

Fwith  its  •survival  of  the  fittest'  and  its 

iionuient,"  wjuies  to  be  the  ba^is 

|tt'  \  of  revolution  ur  of  reforrua- 

1 1  for  '■  lyjje  to  survive  may  lirHt  exiift 

lllientr'  i    ir|Kj«e  of  society,  and  be  real- 

•      I      of  an  environment  arbitrarily  de- 

riew  of  sot-ial  rclationa  leads  to  certain 
kvl  rmuits  in  tlie  study  of  economics  that 
canxKit  U*  ov«»rl<H)ke<l  ;  and  of  these,  none  ia  per- 
~  ^«  moire  im(M>rtant  than  the  new  light  thrown 
(lie  nature  tuid  limitation  uf  legal  enact- 
I  hi  tlie  procttki  of  »4>ciid  growth.  Tlie  spliere 
cb  bw  exert*  a  dire«*t  influence  in  tpiite 
stctl,  liot  within  that  «|>here  it  b<.*comes  a 
niort  HWri^^nt  ngfMu:y.  Rvery  change  in  law 
ama>  m  in  rightB  ;  and  when  famil- 

iar ri,  "d,  or.  what  amountji  to  the 

auat-  ijcn  new  duties  are  imptMjcd.    the 

plau(-  1 1  for  all  memlieni  of  society  ih  ad- 

jntax]  to  a  new  Idea.     In  many  instances  legal 
ismbi  undertake  to  enforce  certain   lines  of 
;  on  a  stubiMtrn  ndnority  ;  but  thia  in  not 
'  (1m*  f^Mc,  nor  IH  it  the  inoht  fruitful  aasiat- 
'  retidenxl  by  law  in  tin*  reulixatinti  by  society 


of  its  conscious  purposes.  Ab  contrasted  with 
thiM,  it  may  occur  that  the  ejitire  community  is  in 
favor  of  some  method  of  procedure,  and  yet  the 
pmctice  will  Ix*  universally  diftregarded  unless 
grante<l  tlie  sanction  of  law.  This  fact,  which 
may  at  first  »eeni  strange,  is  easily  nnderwt<M>d 
when  it  is  notice<I  that  men  are  more  iHiwHifully 
movwl  by  immediate  than  by  ultimate  intercMtM, 
and  that,  in  the  absence  of  a  law  which  restrainB 
alJ  alike,  the  fierceneas  of  com}jetition  wilJ  lead 
individuals  lo  disregard  public  opinion,  evm 
though  tlipy  admit  the  Tightness  of  itscoutmands  : 
for  each  man  aays  to  himself,  •'  If  I  do  not  do 
this  thing,  which,  I  eonfi'ss,  is  to  the  )>f<rman&nt 
injury  of  society,  8ome  one  el«e  will :  the  evil  will 
Ix*  done,  and  I  will  lose  the  |)ersonal  advantagt<  of 
the  doing  of  it.  But  y^aan  a  law  which  restrains 
alike  my  neighl>or  and  myself,  and  I  will  gladly 
obey  it,"  That  is  to  say,  public  opinion  consiilers 
tite  social  interest ;  and  with  this  the  individual 
interest  does  not  always  harmonize.  The  one 
holds  in  mind  the  ultimate,  the  other  the  imme<ti- 
ate,  results :  and  the  only  way  in  wliith  the  social 
purpose  can  influence  the  practice  of  individuals 
is  for  law  to  establi.Hh  uniformity  of  action. 
This  is  the  most  important  use  of  law  a.san  agency 
of  reform.  The  thought  has  nothing  to  do  witli 
'  paternal  government,'  but  is  in  perfcK-^  liarmony 
with  the  Idea  of  democracy.  It  is  the  meanH  by 
which  the  MX'ial  organism  may  realixe  ita  mn- 
scious  purpose,  and  it  needs  no  words  of  mine  to 
show  how  important  is  this  view  of  the  etHciency 
of  law  in  matters  i>ert;iinuig  t«.»  industrial  organ- 
iztition.  The  cons^tnictive  e<^!oni»miat  is  forced  to 
admit  its  i)ertinency. 

But  there  are  other  conclusions  which  spring 
from  this  idea  of  social  relations,  and  which  ore 
of  e8|)ecial  interest  btxause  they  touch  <lire<tly 
the  great  economic  questions  of  the  day.  This  is 
a  time  when  much  is  heartl  of  industrial  reH)rgan- 
ieation  as  a  means  of  solving  the  social  problem  ', 
but  the  lesson  taught  by  the  foregoing  analysis 
is,  that,  in  all  matters  |jertaiiiing  to  re-organixa- 
tion,  it  shoiUd  be  heltl  as  a  first  principle  to  luain- 
taiu  harmony  U-tween  the  various  ports  of  the 
siR-ial  onler.  A  study  of  history  declares  that  no 
part  of  the  social  structure  nuiy  be  considered  as 
gotnl  or  l»ad  in  itself.  Wliat  appears  now  to  be 
wlu-tlly  pernicious  may  once  have  been  ca}»able  of 
complete  defence.  Most  of  the  evils  ex]>erienced, 
so  far  as  they  spring  from  esUiblished  law  or  per- 
manent custom,  may  be  trawed  to  the  fact  that 
s^mte  right  or  custom  has  outlived  its  time,  or  that 
some  principle,  in  itself  just,  fmls  to  be  applied  lo 
all  departments  of  social  activity.  We  need  not 
turn  the  pages  of  hiKtory  in  wearcli  of  examples 
of  uneven  and  disjoined  deNflopment :  the  source 
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of  jn'evaleut  complaint  i»  fouiiil  in  llie  fact  that 
the  conception  of  riRhtis  and  dutifs,  of  liberties 
and  conBtminta,  of  privileges  and  rosponsihiiities, 
which  Iwti  at  the  basis  of  our  juridical  hyi*t<^w,  is 
not  applie<l  to  the  highly  ileveloped  iudtiHtnal  sys»- 
leni  of  the  preaeut.  DiflicultieH  have  aris<»n  t>c- 
caiise  tlie  induBtrial  life  and  a<  tivlty  of  the  ticwial 
orKanisui  have  grown  t«»  a  dilFevent  plane  frmn 
the  one  which  underlies  tl»e  juridical  system. 
The  piHton  of  the  sociiil  entwine  demands  a  longer 
Htroke,  the  shuttle  freer  play,  and  the  stationary 
settinf,'s  of  the  machinery  are  rap[K'«d  an«l  Iwittered 
in  cohNtiuence.  Thiti  thought  may  Im>  aaiplilied 
by  the  following  suggestion,  wliich,  while  Ix'ing 
intoresling  in  itself  as  bearing  U|ion  llie  great 
social  question,  will  serve  to  further  illustrate 
how  closely  are  the  s*cienc*s  of  jurisprudence  and 
i>f  economics  related  to  each  other. 

The  idea  of  liberty,  which  is  an  idea  germane 
to  every  Hystem  of  jurisprudence,  finds  its  l»est 
imuti*'^!  presiMdation  i^j  English  law.  The  pecul- 
iaj  teaiure  of  this  English  con«epli«m  of  liberty  i*s, 
tliat  every  man  Ih  allowed  full  control  over  his 
own  airta  on  couditi<»n  of  complete  resixniKibility 
for  all  that  may  ensue  fnuu  them.  This  is  the 
iNft-sis  of  responsible  government.  It  is  well  worked 
out  in  lM>tii  t'riiiiinal  and  civil  law.  It  gives  color 
U}  all  thought  on  fi-ee<lom  of  speech  and  freedom 
of  the  preait.  It  reals,  for  its  logical  defence,  upon 
the  claim  that  the  exercise  of  any  power  which 
touches  the  lives  of  others  is  of  the  nature  of  a  grant 
tu  him  who  exercises  it.  But  though  this  the<^ry, 
Ihal  iiU^rt.y  is  only  ijossible  under  responsible  ex- 
ercise of  power,  is  \u  good  working-order  so  for 
as  |iolitical  and  jural  affairs  are  concerned.  Its 
eontroUing  principle  has  never  yet  been  ade<piute- 
ly  applied  to  the  field  of  industrial  activity.  The 
most  effective  powt-r  of  the  present  day  is  capital, 
for  by  means  of  capital  the  forces  of  nature  sue 
brought  to  serve  the  industrial  purposes  of  men. 
But  all  men  who  work  aa  business-agents  must 
conform  to  the  economic  law  of  capital.  In  this 
day  all  must  work  with  machinery,  or  not  work 
at  all ;  ami  yet  the  law  of  property,  which  grant* 
«»wnership  in  capital,  does  not  recognize  its  public 
clmnicter.  The  r«insequence  is,  that  we  find  a 
power,  which  necessarily  touches  the  life  i"»f  every 
man,  managed  for  purely  private  ends.  This  is 
contrary  to  the  spirit  of  English  lil>erty. 

tJtnild  we  carry  the  principle  of  res|jonsible 
]>ower  over  into  the  field  of  economica,  and  bo 
adju^tt  matters  as  to  realize  responsible  control 
over  all  ecoiiomie  agencies,  the  industrial  problem 
would,  in  my  opinion,  l»e  as  perfectly  solved  as 
its  conditions  will  admit ;  and,  what  is  of  moni* 
imiKirtance,  such  a  solution  would  be  in  full  hiu*- 
mony  with   the  form  of  AngloSaxon   liberties. 


We  liave  also  every  reaijon  to  lielieve  that  it  wotiU 
be  satisfactory  and  final,  for  it  cousista  in  the  ex- 
tension of  a  principle  well  tried  in  our  jural  and 
poUticed  system  to  the  industrial  life  of  tnen. 

The  tendency  of  events  has  already  set  in  this 
direLlion.  Certain  businesses  are  r«.gard(xl  us  < 
a  ^oW-public  chfu'acter,  and  uri  that  gi'ound  ar 
adjudged  to  be  under  the  control  of  the  law.  Fo 
example ;  the  decisions  in  the  so-calfed  firange 
cnses  established  for  law,  and  in  public  opinion 
the  right  of  the  states  to  control  railroad  property  [ 
and  the  only  question  that  now  remains  (:iertain^ 
to  the  l>e«t  meihixl  of  i-ontrol.  But  there  is 
dilTerenco.  except  in  degree.  l^>etween  the  railroad 
buainess  anil  many  other  lines  of  business.  All 
businesses  that  escape  in  atiy  marked  degree  tli 
regulative  influence  of  competitive  action  f»I] 
under  the  same  rule.  The  commtmity  aa  ctia 
Fumers  may  set  up  a  just  claim  for  legal  regul 
tion,  and  defend  the  claim  by  the  doctrine 
English  lil>erty.  Tliis,  however,  does  not  toucll 
the  laljor  problem,  except  as  laborers  are  theiu 
selves  consumers.  Still  the  principle  of  respcuu 
bility  is,  in  my  o])inion,  adequate  to  the  S(;lutic 
of  tliis  phase  of  the  question  also,  though  in  thi| 
case  it  pertains  to  the  relation  existing  lietwe 
the  employer  and  the  employee.  The  fundajuent 
I>oint  at  issue  is  a  question  of  industrial  organ  ir 
tion  in  the  several  industries.  Private  ownershi]| 
in  capital  must  be  allowed,  in  onler  to  secure  id 
most  economical  administration  ;  but  there  is 
reason  why  its  administration  should  be  irreapon 
sible.  It  is  from  its  very  nature  a  social  foivej 
and  not  only  should  the  community  as  a  who 
have  a  word  to  say  re8p>ecting  its  managemeot 
but  the  employees  also,  as  membere  of  the  con 
muiuty.  This  can  Ix*  done  by  increasing  th 
duties  of  property,  which  would  be  e<(uivalent 
the  cresitiou  of  proprietary  rights  l«'r  the  non-fMi( 
s*?ssor8.  It  is  at  this  point,  I  trust,  that  An»eric« 
econonjic-8  will  part  com)>any  with  German  socia 
ism.  It  may  be  |jroper  in  Germany,  where 
principles  underlying  the  juridical  system 
quite  ditferent  from  those  that  determine  eitlw 
English  or  American  law,  to  advocate  constmctiv 
socialism  ;  but  it  is  absurd  for  one  who  elainiM  I 
be  a  disciple  of  the  historical  sjIukiI  of  economiT 
to  adoy>t  Gorman  conclusions  in  Ibis  respect.  Gur 
entire  juridical  structure  is  against  it,  and  it  1 
easier  to  bring  our  industries  into  bannony  wllj 
the  spirit  of  our  law  than  to  re-organize 
society  from  top  to  bottom,  industries  include 
At  least,  this  line  of  reasoning  is  a  fair  illustratiti 
of  the  close  relation  that  exists  between  ju 
prudence  and  economics. 

This  subject  is  capable  of  indefinite  expansii 
Indeed,  I  have  purposely  omitted  e  eonsideratii] 
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most  apparent  influence  of  the  jural  upon 
Eulusfcrittl  system,  Wraiise,  in  the  series  to 
.  ihJM  ortido  hrlongH,  it  will  tnul  sji^^ia) 
mnt  from  another  ix»i«l  of  view.  I  refer  to 
li*Ct  of  tlie  law  of  |»n»peity  on  general  dis- 
k»n.  anil  llie  fffixt  of  iliHtrihution  —  through 
tnptton  —  uiMm  tlie  entire  econouiy  of  pro- 
rn.  WliiU  ha»  l>e«'n  said  is  suggestive  nither 
inint-iu»ive.  It  leads  to  the  ron<*f<pti<tii  tliat 
ml  et'iinonjy  \»  a  constructive  &»  well  an  a 
I  study  ;  that  it  is  a  sulwjrdinate  and  not  an 
•ndent  study  ;  aud  that,  bo  for  as  jwriHpni- 
is  concern*^,  not  only  does  the  jural  siystem 
in  explaining  many  faets  of  industrial  life, 

Py  be  ndvantag:eouf«ly  need  by  arK^iety  in 
Ition  of  industrial  endR. 
IlKKRV  Carter  Adams. 
r 


YAT  THE  COLONIAL  AND  INDIAN 
EXHIBITION' 


QICAL  knowledge  ia  of  8uch  fundamental 

for    tlie    advancement    of     material 

rity«  tliat  the  thoughtful   visitor  to  a  great 

tion   may  profitably  inquire  how  high  the 

I  culimies  nt)w  representetl  at  the  exhibition 

n   scientific  acquaintance  with  natural 

It  i»  a  matter  for  congi-atulation   that 

\at  tiM?  persons  resiwnsible  are  not    of  the 

of  Professor   Huxley,  bo  far  as  that  dis- 

I  naturalist  believes  that  men  of  Hclence 

Qt  administrators  :  the   Indian  em- 

mmiLwiioner  Dr.  Watt,  n  well-known 

K»t ;  t!ie  Canadian  dominion  is  represented 

distinguished  geologiet.  Dr.  Selwyn ;  and 

■  Zralnnd  court  is  directed  by  the  eminent 

,  Dr.  Jnlius  von  HaaM. 

[ibe  whole,  the  zwlogiHt  will,  we  fear,  be 

lioteil  with  the  show  providwl  for  him.    In 

i  of  lh«*   courts  the   Hiieciniens   might   have 

to    better  acc<iunt :  in  others  men* 

uf  brilliant  binla,  or,  still  wor^n,  |HMir 

\  uf  common  shells  and  corals,  are  the 

<iv«»  Aligns  of  an   interestt  in   zoology. 

having  a  n?presentation  <»f  the  fauna 

[lUtr  district  is  excellent,  and,   had  it 

I  well  carried  out,  the  pn»aent  exhibi- 

,  fmm  the  naturalist's  point  of  view, 

really  atlmirable.     Tlie  best  illustration 

nd   is  affordetl  by  South  Australia,  the 

lie  Indian  empire.     Tlie  latter  exhibits 

ciuiicAl  skill  in  detail,  that  it  ia  really 

nj5  to  find   the  general  reflult   wi   confused 

linn*:  a  rook-Niuike  on  a  trin*.  a  croco- 

'  |CT*~«t!nd.  Hr«*  <<Mi trying  to  our  patience. 

(tutml'  i  UH  fur  as  it  g<ieH,  but 

•   I^T'UJ  ,  JuQfl  tS.  1K8«S 


it  is  not  free  from  tlie  objection  to  which  West 
Australia  and  Queensland  are  still  more  obnoxious 
—  the  fauna  uf  none  o(  {hvm-  [»l.tci>8  consists  only 
of  birds  and  uiamuuds. 

A  most  excellent  and  instructive  show  is  mtule 
by  New  Zealand,  the  land  of  tlie  rei-ently  extinct 
Dinornis,  the  wingless  Apteryx.  and  the  curious, 
low,  lizard-like  form  Hatterin,  The  Otago  uni- 
versity museum  is  an  important  contrilmtor,  and 
vigitoix  and  experts  alike  will  admire  the  very 
lieauliful  speciiuens  of  cartilaginous  skeletons 
which  have  l)et>n  prejmred  under  the  dire<.:tion  of 
Prof.  T.  JelTery  Parker  —  worthy  son  of  a  worthy 
father.  Among  the  shark-like  forms  here  s(^n. 
shoiiltl  Ik<  noted  specially  Notidnnus,  which  'n* 
remarkable  for  having  its  lower  jaw,  not  merely 
connected  with  the  slndl  by  the  upper  half  of  its 
uiandihular  arch  {as  is  the  case  in  all  jH-nladnctyle 
vertebrates),  but  also  by  the  hyoid  (as  ib  the  caae 
in  the  great  majority  of  tishes),  or  for,  in  other 
words,  exhibiting  what  Professor  Huxley  has 
called  the  •  amphistylic '  mode ;  Callorhj-nchuB, 
which  is  the  southern  representative  of  the  north- 
ern •  holocephalous '  Chimaera  ;  and  the  Iwiny 
Regalecua  argenteus,  one  of  the  longest  of  the 
riblxin  Hshes,  a  memoir  on  which  by  Prof.  T.  J. 
Parker  has  been  lately  published  by  the  Ztxilogical 
society  of  London.  Among  the  birds  there  stands 
in  a  prominent  jKMiition  an  excellent  skeleton  of 
the  gigantic  moa  (Dinornis  niaximus) :  there  is  an 
interesting  grc»up  of  Apteryx,  as  well  as  some 
well-stuffed  specimens  of  the  avifauna  ;  the  visitor 
may  rhimce  to  hear  a  sheep-farmer  dilating  on  the 
enormities  of  the  kea  jMurot.  There  is  a  good 
collection  of  drie<I  Hsli,  and  among  the  er|iirit 
specimens  there  are  a  number  of  species  which, 
having  l;>een  insufficiently  deaorilied,  wUI  b«>  glad- 
ly examined  by  stay-at-home  naturalistB.  Of  tlie 
teaching  collections  of  the  museum,  it  need  only 
be  said  that  they  show  quite  as  high  a  standard 
of  preparation  as  the  best  to  be  found  in  our  o^vn 
country.  This  is  quite  the  best  zoological  exhibit 
in  the  whole  show,  and  the  excellent  prejwu'alion 
of  the  o<^'topuH  is  not  the  only  one  which  may  lie 
proHtably  studied  by  curators  i^f  English  museums. 

Perhaps  the  exhibit  which  comes  next  in  im- 
portance is  that  of  Canada,  where  there  is  a  really 
line  colle«:'tion  of  tish  and  marine  invertebrates, 
all  well  and  carefully  catahigueil ;  th«'  govern- 
ment of  the  dominion  Is  t^j  be  congratulated  ou 
this  proof  of  its  interest  in  natural  history,  llie 
authorities  at  home  may.  ixM-lmiis,  lie  inclined  to 
deduce  the  moral  which  pres8*»8  itself  on  ourselves : 
the  Canatlian  government  lias  a  department  of 
fishej-ies,  to  whicli,  in  the  year  ending  June.  1884, 
|ill0,581  were  allotted.  There  are  some  very  fine 
beads  of  mammals  in  other  pai  ts  of  the  Canadian 
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court ;  we  have  reason  to  know  that  a  catalogue 
of  the  birds  to  be  exhibited  has  been  printed  off, 
but  the  birds  themselves  do  not  seem  to  have  yet 
arrived  in  England.  We  imagine  that  some  such 
accident  must  have  happened  also  to  the  exhibits 
of  the  Australian  museum  at  Sydney,  for  this 
institution,  which  was  well  represented  at  the 
fisheries,  has  here  a  very  poor  show,  which  would, 
indeed,  be  imi)roved  were  the  specimens  named. 
The  finest  set  in  the  New  South  Wales  court  is  the 
magnificent  collection  of  shells  lent  by  Dr.  Ck)x, 
who  is  well  known  for  his  interest  in  zoology  ;  the 
specimens  are  not  named,  but  the  catalogue  gives 
their  localities. 

The  Straits  Settlements  court  is  badly  lighted, 
and  appears  to  be  cramped  for  space ;  this  must 
explain  why  the  really  valuable  collection  of  fish 
made  by  Dr.  Rowell  of  Singapore  has  been 
placed  on  the  wall  with  an  eye  rather  to  decorative 
effect  than  to  scientific  use.  Dr.  Rowell's  collec- 
tion contains  also  some  good  Crustacea,  among 
which  we  notice  a  well-preserved  example  of  the 
palm  or  robber  crab  (Birgus  latro),  the  air-breath- 
ing apparatus  of  which  has  been  described  by 
Professor  Semper. 

In  the  neighboring  court  of  British  Guiana,  we 
were  most  struck  with  the  collection  of  nests  of 
wasps,  bees,  and  ants ;  but  it  is  a  pity  that  little 
information  is  given  as  to  the  species  by  which 
they  were  severally  constnicted. 

In  the  court  of  the  Bahamas  there  is  a  wonder- 
ful collection  of  more  than  sixty  specimens  of 
Oreaster  reticulatus,  wliich  offers  the  zoologist  an 
opportunity  for  making  a  careful  inquiry  into  the 
range  of  variation  of  this  species.  There  are 
four,  six,  and  seven  rayed  forms,  as  well  as  the 
more  ordinary  quinquiradiate  specimens. 

In  the  Barbadoes  court  there  is  an  exceedingly 
interesting  exhibit  in  the  two  specimens  of 
Holopus  rangi,  which  are  lent  by  Su-  Rawson 
Rawson.  This  very  rare  crinoid,  described  in 
1837  by  D'Orbigny,  was  incompletely  known  till 
Dr.  Ilerbert  Carpenter  gave  an  account  of  the 
three  specimens  obtained  by  Sir  Rawson  when 
governor  of  the  Windward  Islands,  and  one  in 
the  possession  of  the  Museum  of  comparative 
zoology  at  Cambridge,  Mass.,  in  his  report  on  the 
stalked  crinoids  of  the  Challenger  expedition. 
Holopus  has  been  personally  seen  by  so  few 
naturalists,  that  they  will  be  glad  to  have  an  op- 
portunity of  inspecting  this  enigmatic  form  for 
themselves;  it  is  appropriately  placed  in  a  jar 
with  a  specimen  of  Pentacrinus  muelleri,  and, 
as  that  jar  lias  flat  sides  instead  of  l)eing  round, 
the  visitor  will  lie  able  to  see  the  specimens  free 
from  the  distortion  which  is  inseparable  from  a 
rounded  jar. 


In  the  Natal  court  there  is  a  large  coUection  of 
Lepidoptera  and  other  insects  in  drawers,  and  a 
collection  of  birds  which  have,  we  believe,  been 
examined  by  Captain  Shelley,  who  is  an  authority 
on  the  avifauna  of  Africa.  There  is  also  a  large 
case  of  insects  in  drawers  in  the  Straits  Settle- 
ments court,  which  have,  no  doubt,  been  examined 
by  Mr.  Distant. 

The  dugong  in  the  Queensland  court  is,  if  our 
memory  serves  us  rightly,  a  finer  example  than 
either  shown  by  New  South  Wales  in  1888  ;  hare, 
too,  is  a  fine  sawfish.  The  trophy  of  mother-of- 
pearl  shells  in  the  West  Australian  court  is  im- 
pressive. As  to  the  spat  of  the  pearl  oyster 
shown  in  the  Ceylon  court,  we  will  only  say  that 
the  exhibiter  is  not  at  one  with  the  authorities 
of  the  British  museum,  or  with  the  specimens 
exhibited  in  the  shell  gallery  of  the  Natural  his- 
tory department  of  that  institution ;  the  small 
Avicula  vexillum  is  not  the  young  of  A.  furcata. 


A  THEORY  OF  CRIMINAUTY. 

In  Italy,  during  the  last  few  decades,  a  number 
of  scientific  men,  mostly  physicians,  have  devoted 
themselves  to  a  careful  study  of  criminal  types. 
Their  point  of  view  is  a  strictly  scientific  one: 
they  regard  a  crime  as  the  expression  of  a  danger- 
ous trait  of  character.  The  character  is  more  im- 
portant than  the  act.  Moreover,  the  criminal  is 
not  a  spontaneous,  capricious  product :  he  does 
not  stand  alone,  but  belongs  to  a  class.  Tlius  the 
antliropology  of  the  criminal  classes  becomes  a 
distinct  object  of  study.  Again:  criminality  is 
essentially  a  morbid  phenomenon,  and  is  a  defect 
analogous  to  insanity  or  idiocy.  In  this  aspect  the 
criminal  is  a  jHychological  study.  To  characterize 
the  spirit  of  this  movement  in  a  few  words,  one 
may  say  that  it  lays  stress  on  the  criminal  rather 
than  on  the  crime. 

Foremost  among  the  representatives  of  tliis  view 
is  Dr.  Lombroso,  the  editor  of  a  journal  devoted 
to  this  movement,  and  author  of  a  comprehensive 
work  on  the  defective  classes  [J^tunno  ddinquente). 
Dr.  Lombroso  has  recently  stated  his  theory  of 
criminality  in  a  review  article  (iVoMwrffe  revue. 
May,  1888),  and  it  may  be  worth  while  to  take 
advantage  of  this  convenient  statement  by  pre- 
senting it  to  English  readers. 

In  general,  one  may  recognize  three  types  of 
causes  of  the  outbreaks  against  the  social  order,— 
physical,  social,  and  anthropological.  Among  the 
first  may  be  mentioned  climate.  In  the  Argentine 
Republic  the  sharp  changes  of  temperature  favor 
a  revolutionary  character  in  the  inhabitants.  The 
season  of  year  influences  the  amount  of  crime : 
crime  predominates  in  tlie  warm  months.     Of  193 
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Europe,  tbo  mftnthft  of  June  and 
th«»    targ««t    fiihuro;    November    and 
ihf  •^ruaUesL     So.  Uk).  heat  is  a  factor. 
<«  (Italy,  Spain,  GretH^e)  ha%'e  the 
ii  I  i  .         "f  revf)lutioiLs :  northern  countries 

PHKlcn,  Norway)  have  the  least.     Geo- 
bition  and  otiier  physical  naunra  could 
A»  social  causes.  Dr.  LonibroHo  regrards 
|gg)e  for  supremacy   ainou^  tht*  variiaw 
itAvn  or  classes,  a  dish.'irniony  between  the 
civilisation  and  the  prevalent  economic 
bH.   an   opposition   between   Uie    political 
national  feeling  and  needs.     Such 
conHtant  occasions  of  revolutionary 
«w  shitwn  in  hiatory.     Mere  acciilcntal 
cj«*.  *»uch  as  the  apjiearance  of  a  great 
writer,  inuMt  alHo  be  conaidered. 
the   following  an*  the  prominent  an- 
cauaeo  :  the  co-i«xi8tonc^  of  race*  not 
ih)t4.'<l,  %vith.  j>eri>hafw,  a  tendency  to 
chiinKes  :  here<litary  anomalies  of  charac- 
h  Hh  criminality  and  nuiral  insanity :  or 
I  anomalies,  h»  alcoholtsm  and  insanity. 
k?  go  to  form  tliree  claases  of  political  de- 
,  —  criminalB  by  heredity,  by  habit,  and 
iaJ  dii)i*a«).     Tliese  have  furrddhed  the  sub- 
;ti?r  to  the  new  science  of  criminal  an- 

nnwt  not  Bui>pr»e,  that,  Ijocaiise  these  critni- 

under  the  insane,  they  will  not  Iw 

I  i!  crimes  :  for  though  they  may  be 

f-llect,  yet  the  absence  of  the  re- 

of  a  well-<levelop«<d  moral  ftense 

ibndge  between  thought  and  action 

amoother.     A  mere  fanciful  concep- 

ible  crimet»  will  take  ho  strong  a  hold 

lUa  that   tlu?  act  itself  will  ft>Jk>w. 

iible  and  neflectiug  criminala  would  l>e 

by  the  consetjtiences  and  dangers  of  the 

addition  to  this  class  of  criminals,  who 

:    fif  the  ]»eaco  simply  because  that 

'.i<-  most  accessible  method  of  vent- 

jr  j.»«>rvt'n*i'  in»>tin<'tK,  there  is  another  class, 

t  lt*ti  on  by  a  wild  paa<^ion  for  the  destruc- 

th«"  old,  and  the  creation  of  fioraething 

netnl  restless  ax'tivity:  their  present 

■ms  the  worst  possible.     As  a  rule, 

very  fond  of  notoriety.     They  are  in 

crime.     The  jiain  of  others  i»  a  keen 

to   them  :    its   horror  attract*  them. 

ih  revoltition   shows  such  types.     Le- 

ittlr  g:uillotine.  and  used  it  on  the 

for   bis   table.     Jean   d'Heron 

ear  na  a  JtK'knfle  on  his  hat,  and 

hip  pr«r-kH»(.     Carrier  confessed  that 

•t«  whom  he  condemned 

L.  ..tite  (ileasure. 


The  modern  Kocialists,  anart^hists,  and  dynamit- 
ers no  doubt  contain  an  element  of  these  heredi- 
tary criminal!*,  wlm  use  the  political  object  as  a 
mask  for  their  instinctive  tendencies  to  lawless 
outbre^iks.  Tlie  socialistic  and  the  criminal  tyjiea 
of  face  present  st  rong  resemblances.  In  some  casea 
the  introduction  of  such  a  cinminal  element  trans- 
forms a  piu^ly  jKibtica  I  organization  into  a  band 
of  outlaws  :  the  Molly-Maguires  are  an  example  of 
this. 

All  these  facta  urge  the  study  of  these  defective 
classes.  Society  has  a  right  to  defend  itself  against 
theee  enemit«  of  all  peace  and  progress.  Hut  the 
punishment  must  Ix;  directed  t^^  the  romox  al  of  tlu? 
evil.  Tlie  l>orn  criminal  can  readily  Ik^  ilctecled  : 
liis  craniological  peculiarities,  the  aljsence  of  a 
moral  sense,  the  reckless  cruelly  of  his  diM^ls, 
point  him  tput.  TIjc  treatment  for  these  must  aim 
at  removing  all  opportunities  of  indulging  their 
passions,  for  meeting  others  of  their  kind  (for  the 
epidemic  contagion  of  this  disease  is  one  of  its 
worst  characteristics),  for  bringing  into  the  world 
others  fated  to  follow  in  their  fix)tstepe.  For  their 
chiltlren,  houses  of  correction  and  cai-eful  discipline 
should  be  at  hand. 

The  relation  between  insanity  and  crime  is  <rtic 
lx»lh  of  cause  and  of  effect.  Esquirol  hafi  shown 
an  increase  of  insanity  and  suicides  at  each  out- 
break of  the  French  revolution.  Lumicr  dechu-es 
tliat  the  excitements  of  1870  and  1871  were  the 
more  or  less  indirect  causes  of  seventeen  hundred 
cases  of  insanity.  Tliis  simply  means  that  the 
same  morbid  element,  tending  to  pronounced  in- 
sanity in  one  direction  and  to  pronounced  crimi- 
nality in  anotlier,  is  brought  to  tlie  front  by  a 
common  cause.  Very  frequently,  too,  Ixitli  ten- 
dencies can  be  seen  in  the  same  individuals. 
Miirat,  for  example,  hatl  attacks  of  maniacal  ex- 
altation, and  a  paasion  for  continually  scribbling. 
He  liad  a  sloping  forehead,  was  prognathous,  had 
a  prominent  jaw  and  high  cheek  bones,  and  a  hag- 
gard eye.  all  of  which  corresptond  closely  with  the 
insane  type  of  face.  Later  liis  delusion  of  ambi- 
tion changed  into  one  of  per8«xMition  and  homi- 
cidal monomania.  Dr.  Ix>mbroeo  cites  case  after 
case,  all  telling  the  same  stork.  He  includes 
(hiiteau  in  this  list,  and  agrees  with  the  opinion 
of  an  ItaUan  alienist,  that  his  triiil  was  simply 
'  scandalous.'  The  real  place  for  atich  beings  is 
in  a  much  netnloil  institution,  —  an  asylum  for 
insane  criminals. 

A  few  wonis  as  to  criminals  who  have  acquired 
their  sinful  traits.  Alcohol  is  the  most  common 
cause.  This  always  pLiys  a  prominent  r('4e  in  po- 
litical outbreaks  :  the  French  revolution  is  no  ex- 
ce[)lion.  Here  is  another  great  practical  problem 
needing  solution. 


So  very  husty  a  akeic'li  of  an  imiK»rt«nt  tiieory 
is  necesBarilr  unsatisfartory.  It  may  sorvc,  how- 
ever, to  call  nttontiriG  to  the  fact  thnt  a  change  in 
tiur  view  of  crime  and  criminals  septus  aliout  to 

The  several  interests  involved  in  this  change 
of  view  are  many  and  iiniwrtant.  When  a  ehoniist 
is  cjiUefl  to  court  to  pive  expert  testimony,  the  law 
accepts  the  resiUts  of  science  as  final :  but  when 
the  d<x-tor  testifies,  it  is  at  once  evident  that  the 
medical  and  legal  jH>int8  of  view  are  essentially 
different,  and  in  ccmfiict  with  one  another.  The 
law  ia  interested  only  in  the  question  of  resjionsi- 
hility,  anil  demands  a  '  yes'  or  'no'  when  a  truly 
scientilic  answer  cannot  be  given  in  that  form. 
A  metlico- legal  cjise  almost  always  presents 
strange  inconsiat<.*ncie8.  Tlie  law  should  certainly 
l>e  as  retidy  to  accept  t)ie  te8timon.v  of  science 
from  the  doctor  as  from  the  chemist,  and  should 
reruember  that  they  may  both  l)e  et]ually  valuable 
though  not  e<iually  detinite.  If  such  views  as 
these?  urged  liy  Dr,  Lombroso  ever  become  the 
Kidding  principles  of  the  law  courts,  a  |i;reat  ami 
lieneficial  change  in  the  treatment  of  alleged  insane 
criminals  is  sure  to  follow.  Our  knowledge  of 
these  marke<i  classes  is  becoming  sufticiently  ac- 
curiite  and  scientitk*  to  warrimt  a  practical  appli- 
cation  of  these  views  in  the  legol  trials,  and  a 
theoretical  appreciatifin  of  them  in  our  theories 
of  ethics.  J.  Jastrow. 


ANNALS  OF  THE  CAKCHIQUELS. 

The  above  forms  the  sixth  volume  of  thecHlitor's 
'Library  of  aboriginal  lit«>rHtnre,'  and  cont.aing  a 
portion  of  a  manuscript  termed  by  Hrasseur  de 
Bourbourg,  its  former  proprietor,  'Memnrial  de 
Tecpan  Atitlan.'  Its  language  is  the  ("akchirpiel 
dialect  of  the  wide-spre.id  Maya  family:  it  was 
compoB€Kl  by  various  nunribers  of  the  Xahila  (a 
clan  or  family  once  ruling  among  that  tribe)  dur- 
ing the  sixteenth  centiiry ,  and  brought  into  its  pres- 
ent form,  as  Dr.  Brinton  assumes,  between  1630 
and  1650.  Only  that  half  of  the  manuscript  was 
published  by  him,  with  translati(»n.  which  refers 
directly  to  the  legendary  and  documentary  history 
of  the  tril>e. 

There  are  three  ways  open  for  the  ptiblication 
of  linguistic  maniiscripte  of  this  sort.  Tlie  first  is 
to  print  the  text,  tel  quel,  with  all  its  faults  and 
inconsistencies ;  the  second,  to  emend  the  faulty 
text  according  to  the  grammatic  laws  ob»er\  able 
in  the  language,  and  to  place  the  readings  of  the 
original,  where  they  differ  fnun  the  correctefl 
forms,  on  the  lower  maixJti-     A  third  mode  of 
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proceeding,  and  the  most  nrientifio  of  nil,  ^ 
lie  to  embark  forOnatemala.and  there  to  ciinif 
the  old  text  with  tlie  pronunciation  and  wordiii 
which   the  actual  Cakchirjuels  would   give   tn 
Tins  would   enable  the  cditt)r  not  only  to  pres 
the  text  in  a  scientific  alphabet,  but  also  to  add] 
correct  translation  to  it. 

But  none  of  these  three  courses  was  followetl  1 
01U*  editor.  Tlie  inconsistent  orthography  of  if 
original  prompt<»d  him  to  ad<»pt  the  first  two 
courses  simultaneously  an<l  eclectically,  and  thu 
he  succeeded  in  producing  confusion  in  the 
His  excuse  (p.  63)  is,  "  I  have  felt  myself  free 
exercise  in  the  jjrintcM^I  page  nearly  the  same  I 
dom  which  I  find  in  the  manuscript.  At  first, 
will  prove  somewhat  pttzzling  to  the  student  of 
the  original.  ...  In  the  punctuation  I  have  also 
Ix-en  lax  in  reducing  the  text  to  the  requiremotils 
of  rnwlern  standards." 

Not  less  unf«irtunatx»  than  this  method  ia  the 
incorrectness  of  his  prfiof-reading  ;  for  on  p.  107 
we  find  the  pro|K"r  nnuio  Vvcthtok  corTe<^tly  wril- 
tcn,  but  on  p.  110  he  prints  it  aliauh  w»o  hiok ;  the 
adverb  mnhaniok  (p.  86)  appears  in  the  votrahidary 
as  mnlmnick ;  the  (Jreco-English  term  allophylic 
(p.  1\>Q)  RS  allophyllic :  and  in  two  French  quota- 
tions from  Brasseur's  translation  he  tinds  himself 
prodigiously  at  variance  with  French  aceentuatifwi 
(pp.  197,  306).  The  appended  '  Notes'  convey  very 
little  information  on  gniminatic  or  other  subjects 
which  we  have  to  know  Ix'f  ore  we  can  understand 
the  text,  and  the  condition  of  the  vocabulary  is 
very  unsatisfactorj'.  We  look  in  vain  for  the  terms 
/xp/rfw/,  tiavipe,  onohel,  g'nnel  (the  name  of  n 
month);  and  even  some  of  the  frequently  occui^ 
ring  numerals,  as  tn/o-o,  ly)o('flve'),  are  not  eO 
tered.  The  translation  is  a  tnere  paraphrase  fill 
of  gaiw,  and  the  text  as  printed  doet*  not  by  j 
means  render  justice  to  its  highly  interesting  < 
tents,  which,  in  their  historic  importance,  are  i 
ond  only  to  those  of  the  Popol  Vuh. 


Professors  Ayrton  awd  Pkkry,  the  Englia 
electricians,  have  accidentally  obser\'etl  that 
amalgamation,  or  coating  with  (piicksilvcr,  br 
exi>ands ;  so  that,  if  one  side  only  is  anutlganuite 
a  phite  of  brass  becomes  curved.     They  ima 
that  this  may  be  the  primary  cause  of  the  ph« 
nomona  of  the  Japanese  *  ma^ic  mirror,"  whic 
has  cast  on  its  back  a  jiattem  that  is  <]nite  invis 
ble  on  the  ixjlishetl  face,  yet  is  myatcrionsly  dii 
tinct  in  the  patch  of  light  reflected  by  the  mir 
upon  a  screen.     Amalganuition  would  atTect  th( 
thinner  parts  made  by  the  pattern  nuire  than  ttu 
rest  of  the  plate,  giving  the  mirror  tlie  imj>ercep 
tible  uuevennesa  that  becomes  plainly  upfjarent  iQ 
the  reflected  image*. 


( 
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H^UKSTLY  STATEMENTS  APPEAB  of  the 

Ee  individual  who  has  passed  hia  hun- 
The  evidence  in  these  Instances  of 
iti,  aA  a  rule,  exceedingly  unre- 
entioies  tliere  is  not  so  much  as  an 
ily  Bible  upon  which  to  rest  the 
Humphrey  of  England  has  de- 
o^investigate,  &o  far  as  he  can,  these 
jh,  and  is  now  cnllecting  the  informa- 
Brery  available  source.  While  there 
Kmbt  that  there  have  been  many  true 
^the  title  of  centenarians,  yet  it  will 
Bbund,  08  a  result  of  Professor  Hum- 
ion,  that  a  not  inconsitlerable  numl>er 
p_or  ignorantly  laid  claim  to  an  honor 
i  not  deserve. 


kJmV  OF  THE  BRAIN  of  the  late 
rin  by  six  of  the  medical  profession 
I  resulted  in  confirming  the  opin- 
liysiciana  given  during  his  lifetixne. 
Marked  changes  of  the  brain 
its  membranes,  and  also  of  the 
\  skulU  were  found ;  some  of  them 
ncee  of  having  existed  for  a  con- 
oe,  and  othere  of  more  recent  forma- 
le  signs  of  degeneration,  coupled  with 
Ksaslev  which  marked  the  later  years 

t-ave  but  httle  rcom  for  doubt  as  to 
'  King  Louis. 
TO  TDOt  epidemics  of  scarlet-fever 
as  extensive  have  been  traced  to  the 
B  osmil  history  hiis  been  that  of  some 
bile  convalescing  from  the  disease, 
\  akin  had  thoroughly  desquamated, 
the  act  of  milking.  Portions  of 
;  the  infecticniB  material  have  thus 
ay  into  the  milk,  and  the  disease 
among  the  consumers.  Another 
juch  this  disease  may  be  propagated 
|tiruugbt  to  light  by  Profettsor  Cam- 
He  finds  that  the  cows  them- 


selves  may  have  scarlet-fever ;  and  in  an  epidemic 
recently  investigated  by  him,  this  was,  in  his 
opinion,  the  source  of  infection  in  a  family  at- 
tacked with  the  disease.  Dr.  Cameron  regards  it 
as  occurring  usually  in  the  first  instance  in  newly- 
calved  cows,  and  communicated  to  healthy  cows 
by  the  bands  of  those  who  do  the  milking.  The 
symptoms  in  the  cow  are  very  similar  to  those  ob- 
served in  the  human  species,  including  fever,  sore 
throat,  discharges  from  the  nostrils,  and  an  erup- 
tion upon  the  skin. 


The  beabch  fok  the  qerm  of  hydrophobia,  or 
rabies  as  it  should  more  properly  be  termed,  has 
up  to  very  recent  date  been  unsuccessful.  The 
London  Lancet  annoimces  that  Dr.  Dowdeswell 
claims  to  have  found  it  in  the  central  canal  of  the 
spinal  cord  and  in  the  medulla  oblongata.  He  has 
also  found  it  in  other  parts  of  the  brain  and  cord, 
but  not  in  such  abundance.  He  describes  it  as  a 
micrococcus,  and  accounts  for  the  failure  of 
others  to  tind  it,  by  the  fact  that  tha  hitherto 
known  methods  of  staining  will  not  affect  it.  He 
will  shortly  Uescril>e  his  own  method,  and  an  op- 
portunity will  then  be  given  to  expert*  to  examine 
the  evidence  on  which  he  bases  his  claim  :  until 
then  the  matter  remains  mbjudice. 


The  field-work  of  the  coast  and  geodetic  sur- 
vey is  almost  at  a  standstill,  owing  to  the  lack  of 
money  to  conduct  it.  Only  those  parties  are 
at  work  which  bad  been  sent  out  prior  to  the  close 
of  the  fiscal  year.  The  parties  on  the  transconti- 
nental arc  will  be  put  in  the  field  as  soon  as  the 
appropriation  pajsses.  Alt  the  parties  from  the 
south  are  now  in,  except  those  of  Assistant  Hodg- 
kins,  who  has  been  detained  at  Cape  Lookout 
by  bad  weather,  which  has  prevented  his  making 
a  survey  to  show  the  changes  in  that  locality, 
which,  from  casual  observations  and  a  jxartial  re- 
port by  Mr,  Fairman  Rodgers,  are  very  great. 
This  form  of  delay  in  work  is  common  to  all 
the  government  departments,  first  to  one  and 
then  the  other,  when  the  proper  committees  fail 
to  do  their  work  promptly.  Some  delay  may 
be  justifiable  imder  the  conditions ;  but  it  is  none 
the  less  injurious. 
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THE  PLANTING   AND  EXHUMING  OF  A 
PRAYER. 

It  may  not  be  known  to  all  the  readers  of 
Science  that  Mrs.  Colonel  Stevenson  brought  with 
her  frtnn  New  Mexico  last  autumn,  Wa-Wah,  a 
Zufli  woman,  the  most  expert  weaver  antl  potter 
in  her  pueblo,  and  one  of  the  five  priestesses  of 
the  order  of  Ko-Ko. 

For  six  months  this  woman  has  taugtit  her 
patroness  the  language,  myths,  and  arta  of  the 
ZufliB.  —  now  explaining  some  intricate  ceremony, 
at  another  time  weaving  belt  or  blanket  under  the 
j'e  of  the  camera,  or  with  wonderful  dignity  and 
!lf-pofiseesion   moving   among  the  most  euligli- 

oed  society  of  the  metropolis. 

As  the  season  of  the  summer  solstice,  or,  more 
correctly,  the  summer  moon,  apprtwiched,  Wa- 
Wali  expressed  the  greatest  anxiety  to  join  with 
her  distant  people  in  the  semi-amiual  i)lume- 
planting,  the  other  festival  occurring  at  the  time 
of  the  winter  moon.  Letters  were  wTitten  to 
New  Mexico,  and  the  very  day  ascertained  uix)n 
which  the  ceremony  would  take  place  in  Zufli 
(See  accompanying  plate,  fig.  1). 

Wa-Wah  was  all  excitement  to  make  her  prei>- 
aration  of  meal,  sticks,  paint,  and  feathers.  All 
of  these  were  abundant  enough  in  the  stores,  but 
nothing  of  that  kind  would  suffice.  Various 
diplomatic  schemes  were  tried,  but  her  heart  was 
fixed.  The  prayer  must  be  right  to  infinitesimal 
pjirticulars,  or  she  would  have  nought  to  do 
with  it. 

Meal  must  be  mixed  with  powdered  shells  and 
turquoise  ;  the  treasures  of  the  national  museum 
had  to  be  opened  ;  and  the  very  pieces  of  yellow, 
blue,  and  black  jiigment  collected  in  former  years 
by  the  Burt'.iu  of  ethnology  must  lie  laiti  under 
contribution  for  the  stems  of  the  sacred  prayer- 
sticks.  Mr.  Ridgway's  department  of  ornitliology 
was  invoked  to  supply  feathers  of  the  golden 
eagle  (Aquila  chrj'saetos),  the  wild  turkey 
(Meleagris  mexicana),  the  mallard  (Anas  boschas), 
and  the  bluebird  (Scialia  arctica). 

Fresh  twigs  from  the  cotton  wood-trees  wt«re 
{gathered  for  stems  to  the  plumes.  In  the  uational 
museum  are  many  lioxes,  said  by  the  collectoi-s  to 
have  been  Zuflii  plume-lxjxes  (fig.  3),  in  which  such 
treaaui-eij  are  kept.  The  plumes,  which  form  the 
material  instrument  or  accompaniment  of  the 
prayer  we  are  describing,  are  made  as  follows  : 
Take  a  straight  piece  of  wood  about  the  size  of  a 
leod'pencll  and  as  long  as  the  diatance  from  the 
crease  in  the  palm  of  the  hand  to  the  end  of  the 
middle  finger.  Make  a  slight  incision  around  the 
stick  near  one  end.  Take  a  short  stiff  feather  of 
the  eagle,  the  turkey,  the  duck,  and  the  bluebird, 
and  one  or  two  downy  feathers    of    the  eagle. 


Lay  them  together  so  that  all  the  under  sidee  wf 
)ie  toward  the  stick,  and  wrap  Iheir  quill  truda  an 
the  stick  securely  together  with  a  cord  made 
native  cotton,  sutficiently  long  to  leave  free  end* 
five  or  eix  inches  in  length  after  the  tying.     Tv» 
these    free    ends  tie  another   Imnch  of    r-m 
feathers   from   the   four   kind^   of   birrls  (ti.. 
The  upright   feathers   indicate  the  prayer  a*  ad- 
dressed to  the  sun.  m<:»on.  and  K«>Ko ;  the  trailiu 
feathers,  that  the  supi'Uant  asks  fur  help  to 
in  the  straight  path  of  ZufJi  morality. 

Ten  plumes  were  thus  finished  on  FViday. 
18,  and  dedicated  to  the  several  spiritual  jk 
by  painting  tlie  stems  as  f^jllows  ;  — 

1.  Sun-phirne.  —  Blue  stem :  feathers  of  eagle, 
duck,   and    bluebinl  on    stem  and  streamer  :   'J. 
Mooti'phtme.  —  Yellow  stem;  feathers  of    i':iuU 
duck,  and  l)luebird  on  stem  and  streamer  ;    '•    •; 
Ko-Ko  phones,  — Black  stews  :  feathers  of  i    J 
tm-key,  duck,  and  bluebird  on  stem  or  strcM.n 
7-10,  Ancestral  jjI times.  — Black  stems  :  feathers 
of  eagl»*.  turkey,  duck,  and   bluebird  on  stem  or 
streamer. 

On  Saturday,  June  19,  at  two  o'clock   in  th 
aftorr>o<in.   in  a  retired   garden   in    Washinglo 
Wa-Wali  i»erformed  the  ctremony  of  planting  th 
plumes.       Her  time  was  arranged  so  as  to  ad 
simultaneously  with  her  i)eople  at  Zuni. 

A  bole  was  dug  six  inches  square  and  fo\u 
inches  deep,   three  inches  of  loose  earth  liein 
left  ill  the  bottom.     Around  the  top  for  a  f*x>t  < 
more  the  surface  dirt  was  8m<K»the»l  like  a  ganlt' 
bed.     Meal  mixed  with  powdereil  shells  and  tuB 
quoise  was  sprinkled  freely  about  and  in  thf  hi»l« 
Wa-Wah,  arranged  in  her  best  attire,  holding  nl] 
of  her  plumes  in   her  left  hand,    kneeled   by  I 
excavation  (fig.  4).      Taking  the  sun-plume  in  he 
right  hand,  she  prayed  f<ir  the  go<xi  influences  ( 
the  s'm  upon  herself,  her  people,  the  crofis,  an 
her  friends,  and  then  forced   the  blue  stem  inlj 
the  loose  dirt  of  the  cavity  on  the  extreme  we 
side,  the  inner  sides  of  the   feathers  towani 
east.     The   prayer   continuing,    the  moon-pluui 
then  the  fom-  KoKo  plumes,  and  lastly  the  fo 
ancestral  plumes,  were  planted  in  order,  all  wi^ 
feathers  inclining  eastward. 

Wa-Wah  then  arose,  drew  forth  her  little  bajf  •: 
sacred    meal,   poured  a  small  quantity   ioin   li^ 
own  hanii  and  that  of  each  of  her  two  friend 
who   were   w.'itchlng  with   the  deepest   inle 
Each,  in  tiu*n,  sprinkled  the  meal  over  the  shrli 
blowing  gently  with  the  breath  (fig  5). 

The  utmost  sincerity  manifested  iteelf  in  ( 
lK»rtion   of    this   ceremony.     It  seemed   to 
who  gazed  in  rapt  silence  at  this  simple  detj 
that  they  were  witnesses  to  the  surviving  w«: 
of  the  primeval  world. 
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Uiat  the  sunlight  should  look 
Rvcr  tJuHtigthi'  i-t-st  of  tlie  day  ;  there- 
pifojiutioa  was  taken  to  protect  the 
Utrusion. 

morning,  with  the  consent  of  Wo- 
ayer-plttmes.  aacl  the  earth  contaiu- 
'  ciirefully  dii>r  up,  without  dibturb- 
r  (fijar.  ft),  and  deixwited  in  the  national 
rha(«  th**  rijo«t  unique  object  ever 
;  its  piveious  collections, 
bony  lia»  Ijeen  cari'tully  stuilied  among 
'Mr.  FraiiL  CuHhing  and  Mrs.  Steven- 
f>ng  the  Nnvajos  by  Dr.  Washington 
of  whom  will  give  more  detailed 
rith  translations  of  the  prayens,  in 
ort*  of  the  Bureau  of  ethnology. 

O.  T.  iUsoN. 

L  museutu. 


yyOMISTS  AGREE  UPON  THE 
91S  OF  THEIR  TEACHINGS  ? 

I^^c  firct  and  luoet  obvious  tests  by  which 
^■e  whether  men  possess  exact  and  re- 
[^^1e«lge  of  a  subjec't  c^hould  In;  afforde*! 
Iigr««eiafnt  or  disagreement  of  its  recognhsed 
I  prop«Tse  lo  show  in  the  present 
•  is  no  sound  re^won  why  political 
uUl  not  favorably  [>ass  such  a  test, 
at  its  cultivators  differ  both  in  the 
objects  of  their  studies.  But  such 
llo  not  imply  difference  of  ^news  re- 
lier    fundamental   principles  or  con- 

piL<;trate  this  by  the  case  of  physics, 
ue  writers  and  teachers  of  physics 
he  exfu'rimental  met ho<i.  They  teach 
r  experiments,  and  lay  little  stress  on 
1  deduction.  Others  teach  the  lead- 
\  of  the  subject  liy  niathematical  rea- 
hing  their  result*   in   formulae    and 

no  classes  of  teachers  do  not  stand 

onism  to  each  other,  nor  accuse  each 

Dce.     Each    clas*  recog^nizes   the 

» can  be  no  diversity  between  correct 

experinientnl  results,  and  gives  the 

for  aiming  at  truth  in  his  own  way. 

to  them  that  they  are  viewing 

\  the  same  subject  from  tlifferent 

here  are  some  economists  who  lay 

J  Mi>on   Uie  general  principles  of  the 

|tlie  conclusions  i»  be  deductively  ol>- 

Uirm.     Otliers  prefer  to   lay   stress 

ved  facts  of  society  and  business, 

student  how  to  wrirk  out  such  the- 

'  be  founded  on  the  (acts  he  observes. 


But  it  is  an  unpleasant  fact  that  theae  two 
classes  of  le«rhei"g  do  not.  like  their  brethren  th© 
physicists,  mutually  recognize  each  other  as  seek- 
ing and  reaching  valuable  truths  by  different  ways. 
Their  attitu<ie  toward  each  i>ther  ^(?*^embles  that  of 
the  mediaeval  philosojihers  more  thiin  that  of  the 
m«>dem  scientists.  They  divide  themselves  into 
•  schools,'  each  of  which  seems  very  unwilling  to 
admit  any  truth  in  the  system  of  the  other.  I 
hold  that  this  st^tte  of  things  is  a  great  drawl>ack 
to  the  cliaracter  and  usefulness  of  economic 
science,  and  propose  to  inquire  whether  there  is 
any  necessity  for  its  existence. 

Since  we  must  agree  upon  a  common  end,  I 
shall  assume  such  end  to  be  the  improvement  of 
society,  either  by  promoting  such  public  measures 
and  social  movements  as  tend  in  tliat  directiiin,  or 
by  discoiuaging  and  rei>res&ing  those  which  tend 
to  injure  stx'iety.  It  is  true  that  this  is  viewing 
the  subject  as  an  art  and  a  jiolicy  ratlier  than  a 
science,  and,  in  fact,  taking  a  stand-point  wliich 
detracts  from  its  scieniitic  dignitj-.  But  I  am 
careful  to  say  that  this  practical  end  is  not  the  im- 
mediate  subject  which  concerns  us,  but  oidy  the 
ultimate  object  which  we  may  have  iu  view. 

Admitting,  then,  that  a  student  ilcaires  to  know 
what  measures  will  benefit  society.  an<l  what 
measures  will  injure  it,  how  shall  he  jjroceeii  in 
acf|uiring  that  knowledge?  I  reply,  he  must  L« 
able  to  trace  beneficial  and  injurious  causes  to 
their  effects  upon  the  social  organism.  If  tlie 
knights  of  lal)or  teU  him  tliat  they  wajit  him  to 
favor  an  eight-hour  law,  he  wants  to  foresee  what 
effect  such  a  law  will  have  on  the  interest  of  all 
concerned,  —  wage-workers,  mechanics,  men  out 
of  employment,  and  capitalists.  So,  also,  when 
two  opposing  parties  want  him  to  vote  for  or 
against  the  coinage  of  silver,  he  cannot  reach  any 
intelligent  conclusion  unless  he  can  foresee  what 
effect  free  coinage  or  a  cessation  of  coinage  will 
have  ujion  industrj',  commerce,  and  wealth.  In 
a  word,  society  being  an  extremely  complicated 
and  delicate  organism,  he  must  know  what  effects 
different  causes  may  have  upon  it. 

How  shall  he  preiMure  himself  for  tliis  great 
]irolilexu  ?  I  answer,  that  he  must  prepare  himself 
as  he  would  in  the  case  of  any  other  organism  or 
machine :  he  must  begin  by  understanding  the 
anatomy  and  physiology  of  the  social  organism  in 
its  minutest  details.  Ej^pecially  must  he  under- 
stand to  what  forces  it  is  subjected,  and  what  in- 
fluence these  forces  have  upon  its  workings. 

Possibly  we  may  here  be  met  with  the  assertion 
that  this  is  not  a  subject  on  which  any  exact 
knowledge  can  be  acquired.  Tliere  are  respectable 
people,  even  teachens  of  economics,  who  seem  to 
deny  that  they  are  dealing  with  a  science.     All 
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we  can  aay  in  reply  is,  that  this  arises  either  from 
mi«apprehending  what  a  science  is.  or  from  con- 
temning the  subject  as  unworthy  of  study.  Science 
consists  very  largely  in  the  establishment  of  exact 
relations  between  cause  and  effei't,  and  a  sub- 
ject in  which  such  a  relation  cannot  be  traced  is 
unworthy  of  serious  study  as  a  science.  In  a 
word,  if  we  admit  that  we  can  trace  the  relation 
of  cause  and  eflfect,  then  we  admit  ourselves  to  be 
dealing  with  a  science.  If  we  do  not  admit  this, 
then  it  is  of  no  use  to  talk  about  questions  of  eco- 
nomic policy,  and  the  safest  cour^  is  to  frown 
upon  all  social  movements  as  productive  of  results 
which  no  man  ctin  foresee,  and  which  are  as  likely 
t^)  do  harm  as  good. 

The  next  question  which  arises  is,  how  shall  we 
proceed  to  acquire  tlie  necessary  knowledge  of 
society,  —  by  purely  deductive  processes  from 
general  principles,  or  by  the  study  of  the  facta  as 
develope<l  by  history  and  statistics?  I  reply,  we 
can  attain  no  result  except  by  a  judicious  combi- 
nation of  both  processes.  Some  questions  can  be 
settled  conclusively  by  common-sense  deduction, 
while  others  are  about  matters  of  fact,  and  can  be 
settled  only  by  a  study  of  facts.  If  a  proposition 
were  before  the  people  of  New  York  to  withdraw 
watej  from  the  Croton  Lake  for  industrial  uses, 
and  if  the  promoters  of  the  scheme  should  publish 
an  historical  investigation  of  the  phenomena  of  all 
aqueducts  from  the  time  of  Caesar  until  now,  to 
show  that  the  withdrawal  of  the  water  would  in- 
crease the  available  supply  in  New  York,  every- 
body would  laugh  at  them.  So  in  economics.  No 
study  of  facts  will  tell  us  whether  the  number  of 
houses  available  for  a  commimity  will  be  increased 
or  diminished  by  restricting  the  number  of  men 
who  shall  be  allowed  to  learn  the  arts  of  carpentry 
and  brick-laying,  and  by  diminishing  their  hours 
of  lalx)r.  But  common  sense  settles  the  question 
at  once. 

If  asked  whether  the  most  urgent  want  of  the 
student  is  a  knowledge  of  facte,  or  the  practice  of 
deduction  and  the  study  of  deductive  methods.  I 
should  reply  that  neither  was  urgent.  What  is 
really  urgent  is,  that  he  shall  know  how  to  study 
facts  effectively,  and  be  able  to  understand  prin- 
ciples rationally.  The  prevailing  defect  of  the 
times  is  too  much  reliance  on  deduction,  and  too 
little  understanding  how  to  study  the  facts  of  the 
social  organism,  and  how  to  apply  principles  to 
the  study.  What  all  economists  should  a^ree 
upon  in  their  teaching,  is  to  emphasise  both  the 
understanding  of  principles  and  the  investigation 
of  facts. 

I  have  in  my  mind's  eye  two  ideal  men.  The 
one  has  at  his  fingers'  ends  the  state  of  commerce 
and  trade  the  world  over,  knows  the  amount  of 


imports  and  exports  of  all  nations,  and  has  their 
laws  of  banking  and  currency  learned  off  by  hear 
but,  with  all  this  knowledge,  does  not  underst 
the  laws  of  supply  and  demand,  nor  see  any  i 
why  there  should  be  a  relation  between  the  in 
porta  and  exports  of  a  country.  The  other  idea 
man  has  a  clear  understanding  of  the  laws  of  sup 
ply  and  demand,  and  all  other  abstract  principle 
of  economics,  but  is  al^solutely  ignorant  of  th 
actual  condition  of  trade  and  commerce  in  an  J 
part  of  the  world.  Which  man  is  better  equipp 
to  answer  an  economic  question  ?  I  reply,  tbati 
taking  them  as  they  stand,  neither  is  well  equip 
But  the  second  man  has  this  advantage  over  th 
first,  —  that,  when  the  question  is  present^'d  to  him,* 
he  will  know  how  to  investigate  it,  and,  with  the 
aid  of  better  informed  men,  will  be  able  to  fiud 
out  the  eaeeutial  facts  for  himself ;  while  the  other 
man  will  never  be  able  to  make  any  really  valuable? 
use  of  his  knowledge.  Hence  I  prefer  a  system 
of  instruction  which  is  more  concerned  in  teach- 
ing the  student  how  to  think  and  investigate, 
than  in  storing  bis  mind  with  facts. 

Simon  Newcomb. 


GEOGRAPHICAL  NOTES. 
The  Kongo.  —The  steam-launch  Peace,  belouR- 
ing  to  the  English  missionaries  on  the  Kongo,  hn« 
l>een  busily  engaged,  since  her  arrival  on  the  rivrr, 
in  geographical  work.     Among  the  voyages  ma 
and  reported  by  the  Rev.  G.  Grenfell  are  a  recc 
naieeance  of  the  Kassai  or  Quango  to  longitude 
17*  80'   East   Greenwich.      Another  journey   in- 
cluded  a   visit    to    the   Lomami  and   Ikelembtt, 
affluents  of  the  left  liank,  and  several  others 
the  right  bank,  among  them  the  Nkemfe,  whici 
proved  narrow  and  tortuous.     The  Mohangi 
navigable  as  far  as  explored  ;  the  Itimbiri  also  j 
far  as  the  Lobi  Falls,  in  23^  z8'  east  longitude  t 
r    50'  north   latitude.      At  three  or  four  mil 
from  the  jimction  of  the  Mbura  with  the  Kong 
the  former  was  found  to  divide  into  two  branch 
both   barred  by  rapids  or  falls,  the  south  braii 
having  a  cataract  forty  feet  high.     Tlie  L<imau 
is  a  fine  river ;  but  the  current  is  very  swift 
the    channel  tortuous,  so  that  the  launch  couk 
make  good  but  some  six  miles  a  day  during  tii 
latter  part  of  their  stay  upon  it.     In  August 
last  year  the  Lulongo  was  ascended  to  a  distano 
of    nearly  seven   hundred   miles.      Its   princJp 
affluent  is  the  Lopori,  in  1°   12'  north   latitude 
Stanley's  Black  River,  which  enters  the  Kong 
near  the  equator,  is  formed  by  the  junction  of  1 
Juapa  and    Bosira.      Hostile    tribes    forced 
explorers   to  retreat  after  exploring   the   forme 
some  three    hundred  miles,   when    it  was 
navigable.      The  Bosira  was  only  navigalde  fa 
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twotiiirdB  that  distance.  Careful  astronomi- 
Kervations  were  made,  and  the  final  reduf- 
>f  the  iniuiy  results  obtained  will  gpreatly 
jrate  the  charts  of  the  Kongo  basin.  Tlie 
ilr.  Grenfell  insists  upon  the  richness  of  i\w 
Kongo  bttsin,  and  especially  of  the  Kassai 
',  and  reiterates  the  opinion  expreefied  by 
I,  that  a  railway  across  the  arid  region  of  the 
Kon|,jo  is  the  only  means  by  which  cotu- 
t  cun  hi  ajasiired  an  entrance  into  this  vast 
Btile  region. 

de-route  to  Bolivia. — Information  from 
B  Ayre«  indicates  that  Thouar  departed 
t<yr  the  upper  river  last  February,  and 
to  reach  Tarija  early  in  April.  He  was 
the  Pilcouiayo  with  a  Bolivian  escort  on 
of  two  hundred  tons  detailed  for  the 
It  i«  lioped  that  the  explorations  now  in 
Nrili  rertult  in  a  ]>ermanent  route  for  the 
of  eastern  Bolivia  toward  the  Atlantic. 
lar's  health  continued  good,  though  fever 
fery  prevalent :  he  attributes  his  exemption, 
^t  in  port,  to  tl)e  use  of  fumigations  of 
ir. 

Ee  Moeris.  —  Mr.  Cope  Whitehouse,  who  has 
linvestigaling  the    supposed    site    of    Lake 
I  ill  the  Raian  ba^in,  writes,  that,  assisted  by 
8tadler.   a   government  engineer,  and    his 
\  a  line  of  levels  has  been  run  between  the 
of  Gharak,  connecting  with  the  Nile»  and 
lU'gin  of  the  depression.     At  a  point  twelve 
I  from    th«  level   of   the   Mediterranean   a 
>mark  was  established,  and  a  sketch  of  the 
n    made.      The    ruins    of    ihe    Wadi 
^«re  su])iK)6ed  by  Mr.  Whitehouse  to  he 
Dionisian  placed  by  Ptolemy  on  a  long 
-w  arm  of  Lake  Moeris.     Col.  Scott  Mon- 
directur  of  public  works,  will  have  made  a 
il  plan  and  estimates  for  a  canal,  to  fill  the 
From  the  Nile,  as  soon  as  the  hot  season  is 
The  5IUKsulmans  regard  the  project  favora- 
they  have  a  tradition  that  Lake  Moeris  was 
iihed    by   the  patriarch  Joseph,   the   Bahr 
«ttll  retaining  his  name.     It  would  result 
}je«e  works  timt  at  high  Nile  an  area  of  six 
fid  scpiare  kilometreii  could  be  covered  to  a 
of    eighty   or   ninety    metres,   capable    of 
ig  Uie  volume  of  the  low  Nile,  and  of  ren- 
jmmeiiae  extent  of  now  desert  ground 
f  cultivation. 
tpring  in  Alaska.  —  Tlie  spring  in  Alaska 
ttDU«ually  late  and  cold,  with  exceptional 
A   large    number    of    prospectors 
ov^r  the  divide  to  the  British  head 
of  lli«?  Yukon,  in  search  of  the  rich  dig- 
by  a  lucky  few  last  year.     Many  of 
doomed  to  severe  disappoint- 


ment. The  fishing-fleet  has  already  sailed  from 
San  Francisco,  consisting  of  eleven  vessels,  of 
2,381  tons,  manned  by  273  men.  Four  of  the 
vessels  fish  In  the  Okhotsk  Sea  ;  the  remainder,  in 
Alaskan  waters. 


PARIS  LETTER, 

Professor  dk  Lacaze-Duthiebs,  whose  name 
is  familiar  to  nil  zo<^»logists.  owing  to  many  very 
good  contributions  to  the  biological  sciences,  lias, 
after  a  rather  severe  illness  which  kept  him  con- 
Hneil  to  his  room  for  more  tlian  three  montlis, 
resumed  his  yearly  task,  and  begun  his  lectures. 
*Vs  usual,  his  opening  address  was  devote<l  to  a 
general  summing-up  of  what  work  has  been  done 
in  his  laboratory  during  the  past  year ;  but  this 
time,  instead  of  a  short  summary,  he  delivered  a 
lengthy  address  concerning  his  seventeen-y ears' 
task  as  a  professor  of  zoology  in  the  Sorb<:>nne. 

M.  de  Lacaze-Duthiers  was  appointed  in  1869. 
Professor  Milne-Edwards  being  then  professor  of 
comparative  amitomy,  M.  de  Lacaze-Duthiers  ha4i 
to  undertake  the  teaching  of  zoology  proper ; 
which  he  diil,  it  must  be  said,  with  a  great  deal 
of  talent  and  energy.  He  understood  very  well 
that  zoology  can  be  taught  only  in  part,  and  that 
the  greater  part  of  that  science  the  student  must 
learn  by  himself  alone,  without  tuition,  by  prac- 
tice and  experience  under  the  direction  of  hia 
teacher.  In  order  to  give  students  all  possible  aid, 
he  underto<ik  to  found  a  marine  biological  station 
on  the  Brittany  coast.  With  the  aid  of  govern- 
ment, he  began  the  lalwratory  of  RoacofT  in  1872, 
and  thus  accomplished  a  very  useful  work.  I 
visited  this  laboratory  some  two  or  three  years 
ago,  and  spent  there  a  month  or  so  in  scientific 
pursuits.     It  is  very  well  organized  and  directe<l. 

Roscoff  is  a  little  town,  or  rather  a  big  village, 
near  Morlaix,  where  a  few  pe<.iple  come  to  spend 
the  summer  season,  for  sea-bathing,  and  where 
there  is  nothing  to  prevent  a  good  time  of  hard 
work,  since  the  only  diversion  to  be  had  is  work 
itself.  The  inmates  of  the  hiboratory,  who  are 
allowed  to  spend  their  time  as  they  please,  with 
Professor  de  Lacaze-Duthiers's  consent,  live  in  the 
laboratory  itself.  Each  has  bis  sleeping-room. 
Some  work  in  their  sleeping-rooms ;  others,  in 
two  or  three  big  rooms  fixed  up  for  working  pur- 
jXJses,  and  representing  real  zoological  laboratories. 
A  library  and  a  parlor  are  for  general  use ;  an 
aquarium,  with  a  number  of  tanks,  contains  the 
rare  or  curious  species  of  the  coast ;  there  is  also 
a  collection  of  preserved  specimens,  which  will  be 
used  some  day  to  build  up  a  fauna  of  the  Roscoff 
coast, 

Roscoff  receives  a  good  number  of  students  who 
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are  preparing  their  licence-^-sciences :  the  other 
visitors  are  either  licentiates  who  are  preparing 
their  doctorate  theses,  or  doctors  who  are  pursuing 
new  researches.  The  fauna  is  very  rich,  and  the 
species  are  numerous.  The  tides  being  very  high, 
there  is  a  good  deal  to  be  found  at  low  water, 
under  the  rocks,  or  in  the  pools.  The  laboratory 
is  open  from  May  to  October. 

In  1881,  Professor  de  Lacaze-Duthiers  began 
forming  another  laboratory,  a  winter  one,  on  the 
Mediterranean  coast.  This  is  the  laboratory  Arago 
of  Banyuls,  close  to  the  Spanish  frontier.  The 
state  had  little  to  do  with  the  establishment  of  this 
laboratory  :  Prof^sorde  Lacaze-Duthiers  preferred 
asking  money  right  and  left,  of  the  municipal 
boards,  of  the  towns  of  Perpignan,  Banyuls,  etc., 
and  succeeded  in  getting  money  enough  to  build 
a  very  commodious  laboratory  in  a  very  short 
time.  Having  been  an  inmate  of  this  laboratory 
during  a  whole  winter  season,  —  the  Banyuls 
laboratory  is  open  from  November  to  June,  —  I 
am  qualified  to  speak  of  it ;  and  it  must  be  said 
that  the  organization  is  a  very  good  one. 

As  there  is  no  tide  in  the  Mediterranean,  the 
animals  are  fetched  by  two  or  three  boats  belong- 
ing to  the  laboratory  :  they  are  furnished  with  all 
the  necessary  implements,  and  have  a  crew  of 
four  men.  Those  of  Roscoflf  need  only  two  or 
three  sailors. 

At  Banyuls  the  persons  who  work  in  the  labo- 
ratory do  not  live  in  it:  each  has  his  working- 
room,  but  one  must  lodge  and  board  in  the  village, 
where  good  enough  accommodations  can  be  foimd. 
I  had  there  a  whole  house,  with  accommodations 
for  five  persons,  at  the  rate  of  twelve  dollars  a 
month.  Living  is  cheap  ;  and  I  can  say  from 
])ersonal  experience,  that,  for  a  biological  student, 
nothing  can  be  pleasanter  than  a  season  at  Ban- 
yuls, where  the  climate  is  generally  fine,  and  the 
scenery  very  pretty,  looking  out  on  the  blue  Medi- 
terranean. 

The  laboratory  comprises  an  aquarium,  with 
tanks  full  of  pretty  and  curious  specimens  of  ma- 
rine life,  a  library,  a  collection  of  preserved  speci- 
mens, and  accommodations  for  twenty-five  per- 
sons. There  are  three  boats  and  one  life-preserver. 
Although  the  fauna  is  not  as  rich  as  it  is  in  Ros- 
coflf, the  animals  are  numerous.  The  Medusae, 
Siphonophora.  and  many  other  Coelenterata  are 
esi)ecially  pretty,  and  on  some  days  are  to  be 
found  in  enormous  numbers.  The  laboratory  of 
Banyuls  is  especially  reserved  for  students  who 
have  already  taken  their  degree  of  licentiate,  and 
are  preparing  a  thesis,  or  for  scientists  who  wish 
to  study  some  zoological  questions  ;  but  it  is  not 
open  to  beginners,  to  persons  who  have  not  yet 
had  practical  experience  in  zoology. 


After  having  founded  his  first  laboratory,  that 
of  Roscoflf,  Professor  de  Lacaze-Duthiers  founded, 
in  1872,  his  Archives  de  zoologie  expirimentale  et 
ginirdle,  so  as  to  be  able  to  publish  the  works  of 
his  pupils  and  of  the  persons  who  oome  to  his  lab- 
oratories. This  paper  has  succeeded  so  well,  that 
it  is  at  present  overcrowded,  and  cannot  accept  all 
that  is  proposed  for  publication. 

These  results  show  that  Professor  do  Lacaze- 
Duthiers's  first  seventeen  years  in  the  Sorbonne 
have  been  very  useful  to  zoology,  especially  if  one 
considers  the  number  of  papers  he  has  published, 
and  the  number  of  pupils  he  has  bad,  and  has 
yet. 

In  consequence  of  Milne-Ed wards's  death,  Pro- 
fessor de  Lacaze-Duthiers  has  taken  the  professor- 
ship of  comparative  anatomy:  that  of  zoology  has 
been  given  to  one  of  his  best  pupils,  M.  Delage.  It 
is  to  be  hoped  that  M.  de  Lacaze-Duthiers  will  be 
able  to  continue  a  long  time  making  himself  use- 
ful to  science.  The  students,  on  hearing  his  ad- 
dress some  days  ago  concerning  his  past  work,  all 
concurred  in  this  feeling,  and  made  it  known  by 
very  liberal  and  hearty  cheers. 

In  one  of  my  last  letters  I  spoke  about  the  great 
services  rendered  by  photography  in  the  recent 
caving-in  of  a  quarry  near  P6rigueux.  MM.  Lang- 
lois  and  Siemens  have  continued  taking  photo- 
graphs of  the  yet  buried  victims,  and  have  dis- 
closed new  facts.  The  photographs,  taken  in  the 
way  I  have  already  explained,  show  three  corpses, 
of  which  one  was  immediately  and  easily  recog- 
nized ;  another  is  supposed  to  be  a  man  who  was 
in  the  quarry  at  the  time  of  the  accident ;  the 
third  is  unknown.  These  photographs  not  only 
show  all  the  tools  and  implements  the  victims  had 
with  them,  such  as  saws,  planks  of  wood,  a  cart, 
etc.,  but  they  also  show  that  the  unfortunate  men 
must  have  lived  some  time,  since  one  of  them, 
who  always  wore  ehort-cut  hair,  is  seen  on  the 
photograph  to  have  very  long  locks.  It  is  certain 
that  these  men  lived  some  time,  and  that  the 
smoke  perceived  some  days  after  the  accident  was 
due  to  their  having  built  a  fire  to  warm  them- 
selves or  to  do  some  cooking.  The  public  feeling 
is  very  much  excited  against  the  directors  of  the 
quarry  for  not  having  earnestly  tried  to  get  at  the 
victim  when  it  might  still  have  been  useful. 

At  the  last  meeting  of  the  Soci6t6  de  psychologic 
physiologique  a  good  many  strange  facts  were 
made  known  by  different  persons,  concerning 
instances  of  somnambulic  sleep  induced  at  a  dis- 
tance. It  would  seem  that  certain  persons  are 
able  to  induce  sleep  in  a  subject,  Madame  B.,  by 
pure  mental  operation,  by  willing  it,  at  a  distance 
of  some  hundred  yards.  The  fact  is  a  very  inter- 
esting one ;  but  it  seems  that  it  would  be  better. 
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njt  lo  t'Xplain  it.  as  sotno  would  likf  to, 
tie  fact  is  real  ami  fKjeitive.  The  persons 
'  witnesses!  it  are  certaiuly  very  trust- 
n|  this  is  no  gaaranty  that  they  ha<l  all 
^bs  for  exp*'^i'^*"^i°S  "^  *  satisfactory 
^pceitfulness  is  80  fretjuent  in  persona 
cal  nature,  and  experimenting  is  so  diflft- 
i^£[ippocratic  aphoristn  says,  that  such 
Hgbt  to  be  8tudietl  only  by  profe^onal 
^VE.  One  may  be  a  sound  plulosopher 
Hij^sician,  and  yet  understand,  nothing 
«Tiu>enting.  As  for  medical  students, 
lority  in  such  matters  is  of  little  worth. 
:y  ouRht  to  appc)int  a  committee  to  in- 
tbe  matters  brought  forward,  and  select 
ifeasitnjal  ex|)erimenters  cf  a  sct-ptical 
niml,  and  stunewhat  more  incredulous 

uji^t  of  the  persons  who  study,  or  pre- 
ndy,  somnambulic  phenomena. 

mating  of  May  17  <»f  the  Academy  of 
ttw  aca<leriiy  prenentei^l  51,  Chevreul,  the 
B^'nch  sci«'ncf.  vntli  a  very  fine  gift,  in 
inilJi'u  ff  his  huuflredtli  year.  As  he 
>  the  room,  the  whole  assembly  rose,  and 
B|t,  Ailmiral  Jurieti  de  la  Gravi^re,  made 
fbh.  in  which  he  very  apjiropriately  re- 

that  what  we  honor  and  celebrate  in 
D  and  majestic  old  nfts  is  not,  to  be  sure. 
WM  your  life :  it  is,  al>ove  all,  the  good 
Plr  made  of  this  exceptional  favor  of 
?e."  The  gift  made  to  M.  Chevreul  con* 
I  bronae  by  Dubois,  representing  *  Study 
cation.*  It  is  allegorical,  and  does  not  at 
I^M.  Chevreul'H  fealnres, which,  it  mitst 
Bjiot  piirticularly  handijome.  M,  Chev- 
^red  briefly  and  in  very  feeling  terms, 
ugust  tlmt  y\.  Chevreul's  hundi-edth  year 
.  It  ha<l  l>een  decided  that  it  was  better 
mtp  the  anniversary  some  weeks,  l>ecause 
mcmU'rs  of  the  aca<leiny  are  out 

I  .  -i4>aie  rent,  or  travelling,  and  be- 
^pfung  is  rather  daugei-ous  with  a  cen- 

nus  has  recently  made  known  tolhe  Acad- 

Igdicine  the  results  of  his  investigations 

■  IHiItonism  and  other  sorts  of  color- 

^Bnong  the  pcrwynnel  of  the  Northern 

The   nuiuLier  of    persons  examinwl   is 

•  pr«.i|K»rtion  of  defective  color-vision 

Jl  one.  Two  i>ersoiis  only  were  utterly 

^f  distinguif^hing  one  color  from  an- 

HH*  were  folor-blindf«»r  red  ;  six  for  green  ; 

I.  grc-en  for  red  ;   fifteen  co\>ld  not 

II   from  blue  or  gray;   lifty-two 

ri  ■  -8  in  color-vision.     Upon  the 

iJ.  L    color-vision  are  very  scarce 

«  iiexTons  examineJ  by  M.  Worms ;  and 


there  is  not  much  danger  to  l>e  feared  for  railroad 
travellers  from  these  defects. 

31.  Balbiani,  professor  in  the  College  de  France, 
published  some  daj's  ago,  in  the  Jieviie  scientijUjue, 
an  interesting  paper  on  viviparous  fishea,  in  an- 
swer to  a  letter  written  by  ai>eT8on  of  New  Orleans 
concerning  a  viviparous  ray.  It  seems,  from  the 
letter,  that  this  fish  is  very  much  disliked  by  fish- 
ermen, not  only  because  it  is  viviparous,  and  ao 
diifers  from  other  fishes,  but  because  it  seems  also 
to  have  menses,  like  mammalia.  Prof essor  Balbi- 
ani contributes  an  interesting  note  on  the  subject, 
and  explains  in  a  very  acceptable  manner  the  ap- 
Ijearance  which  bo  much  troubles  the  New  Orleans 
tishermen. 

Among  the  recent  publications  i>f  scientific 
interest,  we  may  notice  Professor  Coi-nils  second 
edition  of  •  Lea  bacteries.'  This  Ijook  is  a  very 
good  one,  and  the  first  edition  was  sold  in  a  few 
months,  so  that  a  second  has  bec<ime  necessary. 
Professor  Comil  has  added  many  new  facte  con- 
cerning bacteriology,  and  his  book  is  more  val- 
uable tlian  ever. 

Professor  Herzeu  of  Lausanne  bos  publinhed  a 
httle  work  on  digestion.  He  entirely  confirms 
SchiiT's  theory  of  peptogenes,  and  shows  how 
well  conducted  have  been  this  physiologist'B  ex- 
periments. Professor  Herzen  was  able  to  extuiune 
a  man  with  a  gtistyic  listida  for  some  time,  and 
has  made  very  useful  exijeriments  concerning  the 
thera])eutic6  of  dyspepsia.  He  shows  how  this 
disease  ought  to  be  treated,  rationaiiy,  and  his 
l)ook  is  of  practical  as  well  as  of  scientific  in- 
terest. 

We  may  also  notice  the  second  edition  of  Pro- 
fessor Bouchard's  '  Maladies  dues  au  ralentisse- 
ment  de  la  nutrition '  (•  Diseases  due  to  retardation 
of  nutrition ').  This  book  is  always  full  of  sug- 
gestive facts,  and  deser^'es  the  fame  it  bos  enjoyed 
since  the  day  it  ciune  out. 

M.  Miquel.  the  well-known  micrographer,  re- 
cently read  at  the  meeting  of  the  Soci^te  de 
metlecine  publique.  a  paper  on  horal  variations  of 
aerial  bacteria.  There  is  a  sort  of  tide  with  high 
and  low  water  marks  in  the  distribution  of  these 
micrtK^trganisms.  There  is  a  first  high-water 
between  six  and  nine  a.m.,  and  a  second  from 
six  to  eight  p.m.  The  nmuma  are  at  two  p.m, 
and  two  A.M.  These  diflferenees  are  also  perceived 
in  open  nnims,  but  not  in  closed  aiwu-tments.  The 
inference  is,  that  it  is  lietter  to  ventilate  rooms 
from  eleven  in  the  evening  to  five  in  the  morning  ; 
but  this  is  not  always  very  easy  and  practical. 

Stmie  days  ago  M.  Denika,  a  pupil  of  Piof essor 
de  IjBcaze-Dutbiers,  publishe<l  a  very  interesting 
thesis  on  the  structure  of  a  gorilla  embryo,  study- 
ing all  the  particulars  of  the  different  systema  of 
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the  body,  and  establit^hinR;  an  interesting  compar- 
ison with  the  organization  of  otlier  monkeys. 
Tliis  gorilla  embrjo  is  the  first  that  has  been  dia- 
8ecte<l  yet,  and  studied  with  real  care, 

A  new  publication  was  started  some  time  ago 
in  Paris.  It  is  the  'Grande  encyclopkJie,' — a 
cyclopaedia  in  which  all  facts  at  present  known 
GODceming  science,  literature,  arta,  legislation. 
etc.,  are  condensed:  it  is  a  summary  of  present 
knowledge,  Tlie  first  volume  is  now  ready.  The 
whole  publication  will  comprise  some  twenty  or 
twt>nty-five  quarto  volume*.  It  is  written  by  a 
number  of  contributors,  and  only  by  specialists, 
under  the  direction  of  a  committee  comprising 
MM.  Berthelot,  Uahn,  Levasseur,  Laisant,  Marion, 
etc.  It  seems  to  l)e  h  very  good  idea ;  and, 
although  the  *  Grande  encyclopfedie '  does  not 
pretend  to  create  the  furor  that  Diderot  and 
d'Alembert'a  did,  from  a  philosophical  poiut  of 
view,  it  certainly  will  be  of  great  use,  if  it  contin- 
ues as  it  hufl  begun,  being  very  compk-te  and  well 
prepared.  There  are  no  such  cyclopaedias  in 
France  yet,  written  by  conif>etent  ])er8ons :  and 
there  is  no  doubt  that  tliis  publication  really 
meets  a  general  demand.  It  is  printed  with  great 
care,  and  most  of  the  articles  are  made  up  from 
the  latest  and  best  documents.  It  is  to  be  ex- 
pected that  the  piublic  will  look  on  it  favorably,  if 
it  continues  as  it  has  begun,  and  if  the  contrib- 
utors are  always  well  chosen  by  the  directing 
committee.  It  is  time  that  France  should  have  a 
cyclopaedia  able  to  stand  a  comparison  with  those 
of  England  and  of  America. 

At  a  recent  meeting  of  the  Academy  of  sciences, 
M.  d'Arsonval  presente*!  a  very  well  comlnned 
instrument  devised  for  the  investigation  of  the 
dxiration  of  different  psychical  or  physiological 
phenomena.  It  is  very  useful,  for  instance,  for 
the  study  of  reaction-time,  of  perception-periods, 
and  for  the  study  of  the  dilemma-time  in  distin- 
guishing two  or  more  perceptions.  The  great 
advantage  of  this  instrument  is.  that  it  disposes  of 
the  estimation  of  the  exiierimenter  himself,  and 
gives  much  more  exact  results  in  the  very  delicate 
and  diflScult  estimation  of  the  duration  of  mental 
phenomena.  M.  d'Arsonval  is  a  very  able  man  in 
all  that  concerns  mechanical  contrivances ;  and 
his  instrument,  which  I  saw  at  the  works  of  Ch. 
Verdin  (the  constructor)  some  days  ago,  is  a  very 
well  contrived  one.  V. 

Paria,  Jons  16. 

NOTES  AND   NEWS. 

CoNOBBSSMAN  VtCLB  of    New   York    made    a 

strong  efTort  in  the  house  last  week  to  secure  an 

appropriation  of  ten  thousand  dollars  to  continue 

the  National   board   of    health.      Representative 


Randall  declared  that  there  was  no  ni^-,]  ft.i  «. 
national  board  of  health,  and  the  house  8^'mt-<i  to 
coincide  with  him,  for  the  item  proposed  by  Gen- 
eral Viele  was  not  adopted. 

—  Dr.  C.  H.  F.  Peters,  of  the  Litchfield  observa- 
tory of  Hamilton  college,  discovered  on  the  iiiKbl 
of  the  28th  of  June  a  new  asteroid  of  the  elev(  tith 
magnitude  :  its  number  will  be  259.  Number  v'jM 
has  been  named  Tyche. 

—  The  organizing  committee  of  Section  A  of 
the  British  association  has  arranged  that  u  special 
discussion  shall  be  held,  jointly  with  Section  D,  on 
the  physical  and  physiological  theories  of  color- 
vision.  The  di8«us8ion  will  be  o[>ened  by  Lord 
Rayleigh,  and  Dr.  Michael  Focrter  will  also  Uikti 
part  in  it.  Persons  who  wish  to  contribute  papera 
Iwaring  on  the  subject  of  discussion  are  requested 
to  send  their  uarues  to  the  recorders  of  Sectioos 
A  or  D.  at  23  Albemarle  Street,  W.,  not  later  lliM 
Aug.  1. 

—  •  Consanguinity  in  marriage '  was  the  9ul>ject 
of  an  address  by  Dr.  McKee  at  a  re<."ent  meeting 
of  t)ie  Ohio  state  medical  society.  The  belief  that 
consanguineous  marriages  are  followed  by  evil 
effects  upon  the  offspnng  is  not  accepted  by  the 
author,  and  the  object  of  his  address  was  to  show 
its  falsity.  A  very  interesting  and  concise  account 
is  given  of  the  Mosaic  law.  and  also  «>f  that  of  the 
Greeks  luid  Romans,  in  reference  to  the  marriag** 
between  relations ;  and  full  quotations  are  made 
from  the  statistics  of  modem  writers  and  ol)- 
servers.  Among  the  eighteen  conclusions  drav^^J 
as  the  result  of  the  auth<»r'8  studies  are  the  follow- 
ing :  1.  Like  breeds  like,  good  or  bad,  entire! 
independejit  of  consanguinity.  3.  Intemperani 
luxury,  dissipation,  sloth,  and  shiftlessness,  as  we) 
as  hygienic  surroundings  and  innumerable 
causes,  should  bear  much  of  the  responsibility 
at  the  door  of  consanguinity.  8.  Data  are 
doubtful  reUability,  full  of  flaws  and  false  reai 
ing.  The  noted  cases  are  the  unfortujiate  oni 
The  favorable  are  unknown  or  forgotten.  It 
the  ill  news  which  travels  fast  and  far.  4,  Stati»< 
tics  show  about  the  same  proiiortion  of  deaf-mutes, 
idiots,  and  insane  persons,  descendant  from 
consanguinectus  marriages,  to  the  whole  numbec 
of  those  unfortunates,  as  the  number  of  coi 
guineous  marriages  is  to  the  whole  number 
marriages.  5.  Consanguineous  marriages  w 
bring  together  persons  having  a  disease  or  mi 
tendency  in  common  are  dangerous  to  the  off< 
spring ;  not,  however,  one  whit  more  so  than  tli 
marriage  of  any  other  two  persons  not  related,  y 
having  an  equal  amount  of  tendency  to  diseaae 
common.  6.  The  half  a  hundred  abni 
ascribed  to  consanguinity,  including  almost 
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flesti   w  heir    to,  —  among    others, 

Plgh,  —  approaches  the  ludicrous, 
beoua  marriagea,  no  other  objec- 
present.  Bhould  not  be  opposed  on 
peal  gr«>uniJ«i.  Tlie  address  cloeee  witli 
IHtive  bibliography  of  the  subject,  includ- 
f  thirty  writers,  and  extending,  in  point 
from  Moees  to  the  present  year. 

cb  journal  cites  the  fact  that  a  nuoj- 
have   recently   been  poisoned   in 

ftling  asparagus  grown  in  localities 
I  amounts  of  sulphide  of  carbon  existed 

Tlie  symptoms  were  those  of  cramps 
ea. 

ation  is  commonly  supposed  to  be  a 
\  process  peculiar  to  certain  of  the  lower 
There  are,  however,  some  forty  cases 
^where  this  power  hjis  been  possessed  by 
^fctfae  human  species.  It  usually  com- 
IBBocm  after  birth  tliat  the  affected  indi- 
iuinot  state  ite  commencement,  and  ap- 
Vie  pn^sent  in  males  almost  exclusively, 
ttli  \XA  steps  essentially  the  same  as  in  the 
Ing  animals,  and,  us  it  mostly  occurs  in 
lo  are  large  eaters,  it  is  evidently  one  of 
methods  to  provide  for  more  thorough 
ion  in  those  who  eat  to  excess,  or  do  not 
I  necessary  time  to  masticate  their  food 
in  the  first  instance. 

I  Boat-sailers  manual,  by  E.  F.  Qual- 
^8.  N.  (New  York,  Scribner,  1886,  24°), 
1  should  command  a  ready  sale  among 
!  interest  in  the  subject  is  awak- 
_  I  by  the  triumphs  of  the  Puritan  or 
There  is  a  great  deal  of  information  in 
gcrnis*ne  to  the  subject  and  very  vreU 
L  Tlie  language  is,  however,  unintel- 
t>  the  general  reader ;  and  the  glossaries, 
( there  are  two,  are  quite  defective.  They 
|)e  consolidated,  to  save  the  trouble  of 
Vhes,  and  even  then  there  are  forty-two 
Inknown  ashore,  used  by  the  author  and 
|i*d. 

i  annua]  report  of  the  astronomer  royal, 
pstie.  was  submitted  to  the  Board  of 
Of  the  Greenwich  observatory  on  June 
gives  an  account  of  the  progress  and 
of    the  observatory   for    the  year    end- 

fel8^i6,      Copies    of  the  original  re- 
yet  rea<'hed  this  country,  but  the 
iculars  of  its  content*  have  been  ob- 
|^abstract«  which  have  been  published 
\tm  and  Nature.    The  regular  work 
circle  and  the  altJUEimuth  has  been 
very  satisfactory  results  have  been 


obtained  with  the  apparatus  for  determining  ab- 
solute perst>nal  ei^uations  brought  into  use  wnth 
the  former  instrument  some  months  ago.  Sjiec- 
troscopic  observations  include  a  considerable  num- 
ber made  of  the  new  star  which  burst  out  last 
August  in  the  great  nebula  of  Andromeda.  The 
sjjectroscopic  observations  of  Sirius  indicate,  as  in 
the  last  three  years,  a  displacement  of  the  F  line 
towards  the  blue  :  this  displacement  would  corre- 
spond to  a  motion  of  the  eartJi  towards  Sirius  at  a 
rate  of  something  more  than  twenty  miles  per 
second,  though,  from  the  nature  of  the  observa- 
tions, the  amount  of  such  a  motion  cannot  be  con- 
sidered as  very  accurately  detenuined.  For  the 
year  1885,  a  photographic  record  of  the  sun's  sur- 
face can  Ije  made  out  for  360  days  by  filling  up 
the  gaps  in  the  series  of  Greenwich  photographs 
from  photographs  obtained  in  India  and  the 
Mauritius.  Observations  of  comets  and  of  casual 
phenomena  have  been  made  with  the  equatorials  ; 
and  the  magnetic  and  meteorological  obsen'ations, 
the  time-service,  etc.,  have  been  kept  up  as  in 
previous  years.  The  full  import  of  the  statement 
that  the  reductions  of  the  oltseirations  are  keeping 
I>ace  with  their  registration,  will  be  appreciated 
by  all  who  are  engaged  in  routine  astronomical 
work.  In  regard  to  the  new  equatorial,  Mr. 
Christie  says,  "  Tlie  construction  of  an  object- 
glass  of  28  inches  aperture  and  of  28  inches  focal 
length,  with  suitable  tube,  to  be  mounted  on  tlie 
south-east  equatoriuL  has  l)een  authorized  by  the 
government,  and  the  necessary  funds  have  been 
provided  in  the  estimates.  The  work  has  been 
intrusted  to  Mr.  Gnihb,  with  whom  I  have  ar- 
ranged the  deta.ils  of  the  tube,  which  is  to  be  of 
special  construction,  adapted  to  the  conditions  of 
the  mountings,  and  available  for  spectroscopy  and 
photography  as  well  as  for  eye  observations.  Mr. 
Grubl)  proposes  to  provide  means  for  readily  sepa- 
rating the  lenses  of  the  object-glass  to  such  a  dis- 
tance as  will  give  the  proper  correction  for  photo- 
graphic rays." 

—  In  connection  with  the  recent  notice  of  Pro- 
fessor Hull's  •  Re[Kirt  on  the  geology  of  Palestine,' 
it  has  recently  tjcen  stateil  (Geo/,  mag.  Land., 
September,  1884)  that  Dr.  Scliweinfurth,  the  well- 
known  African  explorer,  has  recently  announced 
the  €liscovery  i»f  pale«^zoic  fossils  in  the  Wady 
Arabah,  west  of  the  Gulf  of  Suez,  in  sandstone 
hitherto  regarded  as  Nubian  sandstone.  The  fos- 
sils have  been  8ubmitte<i  to  Professor  Beyrich, 
who  identifies  a  species  of  Spirigera  or  Athyris, 
aUied  to  A.  concentrica.  and  stems  of  crinoids. 
Tlie  ex^wsure  seems  to  Ije  not  dissimilar  from  that 
of  the  Wady  Narb  on  the  other  side  of  the  Re<i 
Sea.     Dr.  Schweinfurtb's  paper  is  in  the  Bulletin 
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of  the  Egyptian  institute  for  1885  (Cairo,  1886). 
This  discovery  confinns  the  suggestion  of  Sir  Wil- 
liam Dawson  as  to  the  carboniferous  age  of  the 
lower  part  of  the  Nubian  sandstone  of  Egypt,  based 
on  a  fossil  plant  and  on  its  geological  relations. 

—  The  human  spleen  has  been  removed  seven 
times  in  Italy,  and  in  but  two  instances  has  the 
patient  recovered.  Prof.  Antonio  Ceci  of  Gtenoa 
has  recently  performed  the  operation,  and  his  is 
one  of  the  two  successful  cases.  The  patient  was 
a  poor  girl,  seventeen  years  of  age,  and  the  en- 
larged spleen  weighed  one-fifteenth  of  her  entire 
bodily  weight. 

—  Malignant  pustule  is  fortunately  of  very 
rare  occurrence.  A  patient  suffering  from  this 
disease  has  recently  died  in  Guy's  Hospital,  Lon- 
don. He  was  employed  on  a  wharf,  in  the  han- 
dling of  foreign  hides,  and  undoubtedly  contracted 
the  disease  from  the  hide  of  an  animal  which  had 
been  affected  with  the  disease  known  by  the 
French  as  charbon.  by  the  Germans  as  mUzbrand, 
but  by  English-speaking  people  as  anthrax.  The 
patient  notice*!  a  pimple  on  the  back  of  his  neck, 
which  in  twenty-four  hours  became  greatly  en- 
larged, and  the  glands  of  the  neck  were  swollen. 
The  surgeons  renioveii  the  eularged  pimple  at  once, 
but  without  avail,  the  man  dying  in  about  four 
days  from  the  time  he  first  noticed  the  pimple. 
This  disease  may  also  be  contracted  by  the  bite  of 
an  insect,  a  fly  for  instance,  which  has  been  feed- 
ing upon  the  carcass  of  an  infected  animal.  The 
microbe  of  the  disease  is  a  bacillus  (Bacillus  an- 
thracisj,  and  was  observed  in  the  blood  of  cattle 
as  long  ago  as  1849  by  Pollender,  although  its  im- 
portance was  first  recognized  by  Davaine  in  1850. 

—  The  evidence  of  the  greater  safety  of  ether 
than  chloroform  as  an  anaesthetic  is  accumulat- 
ing very  rapidly.  In  England  during  1885  there 
were  twelve  deaths  attributable  to  chloroform, 
and  but  three  to  ether. 

—  Physicians  are  now  using  aniline-oil  as  a  local 
anaesthetic  when  simple  oi)€ rations,  such  as  the 
opening  of  a  felon,  are  to  be  performed.  The 
finger,  in  such  a  case,  is  dipped  for  a  short  time 
in  the  oil,  and,  although  the  flesh  may  subse- 
quently be  cut  to  the  bone,  it  is  said  there  is 
absolutely  no  pain. 

—  We  learn  from  the  Sidereal  messenger  for  July 
that  the  contract  for  mounting  the  86-inch  objec- 
tive has  been  awarded  by  the  Lick  trustees  to 
Warner  and  Swasey  of  Cleveland,  O.,  for  $42,000. 
The  telescope  is  to  be  fifty-seven  feet  long ;  the 
diameter  of  the  tube,  forty-two  inches.  Provis- 
ions are  made  by  which  it  will  be  possible  for  the 
observer  at  the  eye-end  of  the  telescope  to  com- 


mand all  the  possible  motions,  and  these  same 
motions  can  also  be  controlled  by  an  observer 
stationed  on  a  small  balcony  twenty  feet  above 
the  floor.  It  is  expected  that  the  mounting  will 
be  completed  in  April,  1887,  and  that  the  glass 
will  be  brought  to  Mount  Hamilton  and  put  in 
place  some  time  during  the  summer  following. 
The  total  cost  of  the  equatorial  and  dome  will  be 
about  $164,850 ;  the  cost  of  the  dome  being  $56,- 
850  ;  the  mounting,  $42,000  ;  the  visual  objective, 
$58,000;  the  additional  photogi-aphic  lens,  $18,000. 

—  Mr.  H.  C.  Wilson,  assistant  astronomer  at 
the  Cincinnati  observatory,  has  accepted  a  posi- 
tion as  computer  under  the  Transit  of  Venus 
commission  in  Washington. 

—  The  'Atlantic  pilot  chart'  for  July  calls  at- 
tention to  the  necessity  for  the  establishment  of  a 
simple  international  code,  by  means  of  which 
passing  ships  can  indicate  readily  and  exactly  the 
points  where  they  have  encountered  ice.  Many 
systems  have  been  proposed,  but  that  copyrighted 
by  Mr.  F.  Wyneken  of  New  York  seems  to  be  the" 
best  yet  offered,  and  has  been  adopted  by  many 
transatlantic  steamer  companies  according  to  the 
chart. 

—  MM.  Regnard  and  Loye  recently  made  some 
investigations  of  interest  on  the  body  of  a  criminal 
who  died  under  the  guillotine.  For  physiological 
research  the  authorities  arranged  that  ix)s8e8Bion 
should  be  given  instantly  after  the  execution. 
Immediately  after  the  decapitation  a  temporary 
rigor  of  the  whole  musculfu*  system  took  place. 
In  lifting  the  body  by  the  heels  the  whole  frame 
was  moved,  and  remained  absolutely  rigid  and 
inflexible.  Even  the  eyelids  could  hardly  be  forced 
open.  Not  a  tremor  of  any  sort  was  discernible. 
This  state  lasted  between  two  and  three  minutes. 
At  three  minutes  from  decapitation  voluntary  re- 
flex action  had  completely  disappeared.  Irritation 
of  the  soles  of  the  feet,  of  the  conjunctiva,  of  the 
spinal  marrow,  produced  no  effect.  Only  tlie 
pupils  contracted  slightly  before  a  bright  light 
The  first  experiment  was  to  determine  the  action 
of  the  pneumogastric  nerve  on  pulmonary  con- 
tractility. The  investigations  of  Williamd  and 
Paul  Bert  have  shown  that  in  the  dog  the  circular 
muscular  fibres  surrounding  the  bronchia  are  in- 
nervated from  the  vagus.  But  in  the  dog  the 
pneumogastric  is  so  intimately  connected  with 
the  sympathetic,  that  it  is  difficult  to  determine 
to  which  of  these  nerves  the  action  of  the  mus- 
cles of  the  lung  should  be  ascribed.  In  man  they 
are  separated.  In  the  present  case  the  result  of 
the  experiment  showed  clearly  that  the  action  of 
the  pneumogastric  determined  the  contraction  of 
the  lung  by  the  contraction  of  the  circular  fibres. 
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Inute6  aft«'r  (lt:v«j»itaHivi>  the  intestineB 
ly  free  from  miction ,  and  tlie  access 
A)  the  niKloniJnal  cavity  did  not  excite  it. 
tation  of  the  two  vagus  nei-ves,  movement 
stoumch  ami  intestines  was  very  evident. 
hg  as  fur  as  the  transverse  colon.  Li:»nget 
>IK'6eii  that  tliis  aoii«»n  of  the  Btmnuch  took 
nly  when  it  was  tilled,  but  in  tlie  present 
W'ftM  entirely  empty.  On  re-excitation,  the 
>f  llie  ptuniach  folde*d  in  plications,  and 
f  *rastric  fluid  were  visible  over  almost  the 
l»f  its  surface.  The  heart  beat  at  the  rate 
-one  puiisationii  per  minute  twelve  minutes 
recution  :  it  cea»eil  entirely  at  the  end  of 
^ntieth  minute.  These  experiments  bring 
\  unexpected,  but  they  give  tinal  confiruia- 
theories  hitherto  based  only  on  vivisection 
tiaJfi,  imd  extended  to  man  by  hypothesis. 
BUT  also  re-assure  those  jihysiolopsts  who 
sarerl  that  conf.cioi>8  life  might  »'xis.t  after 
Mion  l)y  the  gniltotine. 

t*  utilization  «if  si-rup  tin  has  exercised  the 
>f  many  inventore  who  have  seen  a  fortune 
if  they  could  only  sei»arate  the  covering 
^m  the  sheet  of  iion  beneath  it.  It  is  esti- 
wiys  Eugmrrrinfj,  that  the  supply  of  old 
rap  tin  at  Lc»ndon.  Birmingham,  .Swansea, 

F'l.  Truro,  Liverpool,  and  Glasgow, 
'>C>  Ions  i)er  year,  and  that  tliis  can 
luetj  ut  ."is.  per  ton,  or  \ifm.  Of  this  weight, 
'  cent  is  |)ure  tin,  which,  in  ingi»t  fumi.  is 
£di>  to  £100  per  ton  :  while  the  iron,  sepa- 
rom  the  tin,  is  worth  aliout  40s.  yer  ton. 
20  tons  of  scrap,  which  can  be  bought  for 
lid  mdize,  when  the  two  metals  are  sepa- 
|t  least  £KJO.  a  sum  which  allows  a  very 
argin  X*t  cover  the  coat  of  the  manufactur- 
■rati'ins.  A  company,  cAlle«J  the  Electro 
Extracting,  refining,  and  plating  company, 
•'insbury  Pavement,  E.C,  has  been  formed 
y  out  a  new  pnK-ess  by  which  the  tin  is 
i  fmm  tlie  iron  in  a  perfectly  pure  form, 
lie  fitundation  plate  is  unattacked.  The 
I  plact^l  in  a  series  of  baths,  through  which 
at  from  a  dynamo  is  sent :  and  while  there 
till*  uielaJ  ig  dissolved,  and  is  afterwfux^ls 
ird  in  metallic  state.  It  is  sjiid  that  the 
)n9  are  so  inexpensive  that  a  profit  of  £79 
Bed  fn»m  tiie  treatment  of  every  20  tons 
[>,  The  process  is  also  set  forth  as  l»eing 
[>I^  to  mining  refuse,  tailing!^,  and  slag>$ 
WiK  golil,  silver,  copper,  tin,  etc.  as  well 
Rtia^  metaL*  with  kiuc. 

I  of  the"  original  coast  survey  plain  table 
water-front  of  New  York,  Brooklyn, 
C1lj«  have  been  published  by  photo- 


lithograi>hy  on  the  full  scale  of  the  surveys,  and 
are  no\v  ready  for  use.  A  chart  has  been  prepared, 
and  is  now  ready  for  publication,  which  will  till  a 
long-felt  want  by  supplying  in  one  sheet  all  of  the 
waters  of  Washington  Territory  north  of  Gray's 
Harbor.  This  chart  covers  the  coast  from  Tacoma 
to  Nanimo. 

—  Professor  Bjiird  and  the  usual  complement  of 
officials  comjKiHing  the  summer  force  of  the  tish 
commission  left  Washington  on  Tuesday  last,  July 
6,  for  Wood's  Holl,  Mass.,  lobe  absent  till  October. 

—  The  second  number  of  the  Political  itcience 
ijHuHcrly,  etlited  by  the  facuJty  of  f»olitical  sci- 
ence of  Columbia  college,  contains  the  following 
articles  :  Andrew  Jackson,  by  Anson  D.  Morse ; 
Tlie  Constitution  in  civil  war,  by  William  A. 
Dunning,  Ph.D.;  Ambiguous  citizenship,  by  Hon. 
William  L.  Scruggs :  The  Christian  socialist,  by 
Edwin  R.  A.  Seligman,  Ph.D.  ;  The  legal  tender 
question,  by  Harry  Harmon  Neill  ;  Constitutional 
crii«is  in  Norway,  by  Prof.  John  W.  Burgess  ;  The 
conflict  in  Egypt,  I.,  by  John  Eliot  Bowen,  Ph.D. 

—  The  passage  of  the  Suez  Canal,  which  until 
recently  i»ccui>ie<l  from  tlnrty*«ix  to  forty-eight 
hours,  can  be  ma«le.  now  tlxat  navigation  during 
the  night  in  possible,  in  sixteen  hours  for  vessels 
titte<l  with  the  electric  light  app.aratus.  This  ira- 
IM>i'tant  lulvance  is  the  result  of  a  very  interesting 
reixjrt  by  Commamler  Hertor,  of  the  steamer 
Carthage,  belonging  to  t)ie  Peninsular  ami  orien- 
tal company,  and  addressed  to  the  directors.  This 
rejiort  wats  written  after  the  Carthage  made  the 
tirst  continuous  passage,  under  the  authorization 
of  the  Caual  company,  given  the  Ist  of  December, 
1885.  Tlie  Carthage  arrived  at  Suez  after  a  run 
from  Port  Said  of  eighteen  hours.  The  actual 
running  time  was  sixteen  hours,  there  having 
been  t%%'o  delays  caused  by  impediments  in  the 
channel  :  the  mean  sjieetl  made  was  UMi  miles 
per  hour.  Tlie  passage  as  far  as  Ismailia  was  the 
most  interesting,  becauae  it  was  the  tirst  attempt 
to  take  a  large  vefisel  through  at  night,  with  the 
aid  of  the  electric  light. 


LETTERS  TO  THE  EDITOR 

t*»  Ccfrre»i*ondmts  are  r€qvt«tt<i  to  be  at  hrtrj  at  po*»1ble.    The 
Krit<r'»  name  <»  In  aJI  c<i»e»  rtQutrttl  n»  ftrnof  f\f  Qood  Jalth, 

The  new  school  of  economists  and  the  history  of 
economics. 

PsRurr  me  to  make  a  correction  of  a  misstatement, 
no  doubt  inadvert«nt.  in  ProfeMor  Ely's  article  in 
the  last  issue  of  SciVnrc,  on  the  economic  diftcuteion. 
He  says  that  the  *  new  school '  of  economists  *'  were 
the  tirst  ia  America  to  give  a  proper  position  to  Adam 
Smith,  Ricardo,  and  Malthus,  by  th«  iotroducticn  of 
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urses  in  the  biatory  of  political  economy  into  oar 
olleges."  And  yet,  at  least  as  early  as  1878,  and  I 
believ«  for  several  years  before  that  date,  Professor 
Dunbar  ^ve  at  Harvard  university  an  advanced 
course  in  political  economy,  in  which  a  large  part  of 
the  time  waa  occupied  with  a  careful  examination  of 
the  history  and  development  of  economic  doctrinefl. 
The  writinjfs  of  AJam  Smith,  Ricardo,  and  Haltfaus 
were  naturally  given  especial  attention.  The  course 
of  which  this  historical  study  was  a  part  has  con- 
tinued to  be  (fivon  from  year  to  year  since  it  was  first 
instituted.  Other  institutions  may  also  have  offered 
courses  of  the  same  kind  ;  bat  certainly  in  tbin 
instance  the  history  and  literature  of  political  economy 
were  studied  before  the  new  school  had  entered  the 
field. 

There  is  a  tendency  in  the  new  school  to  claim  for 
itself  perhaps  an  undue  share  of  credit  for  the 
advances  in  economic  thought  and  economic  teach- 
ing which  have  taken  place  in  the  last  ten  or  fifteen 
years,  —  a  tendency  which  seems  to  roe  to  be  illustrated 
by  Professor  Ely^a  somewhat  hasty  remark. 

F.  W.  TAtTsaio. 
Newport.  Julj  4.  

Sea-level  and  ocean-currenta. 

In  the  number  of  Science  of  Jan.  1.  I  published 
some  notes  on  the  great  (equatorial  westward  flow  of 
the  earth's  atmosphere  and  its  influfjice  upon  oceanic 
circulation.  I  credited  to  this  great  atmospheric  cur- 
rent the  westward  movement  of  the  surface  water 
of  the  ocean  beneath  it,  and  eonsidertd  the  friction 
of  the  winds  as  the  most  important  factor  in  the 
whole  system  of  oceanic  circulation.  In  an  interest- 
ing letter  published  in  Science  of  Jan.  33,  on  sea- 
level  and  ocean-currents,  Mr.  William  Ferrel  states 
that  the  theory  which  attributes  the  movement  of 
ocean-currents  to  the  friction  of  the  winds  is  unten- 
able, saying,  among  other  tfaing»,  "  that  it  is  well 
known  that  ordinary  winds  have  very  little  effect  in 
changing  sen-level  except  iu  very  shallow  water." 
He  fortifies  this  assertion  by  quoting,  from  the  re- 
port of  the  chief  of  engineers,  observations  which 
aeem  to  show  that  the  mean  level  of  the  water  at 
either  end  of  Lake  Ontario  varies  but  one-third  of 
an  inch  with  changes  of  wind  ;  that  the  »ea  l»>vel  is 
precisely  the  name  on  both  sides  of  the  Isthmus  of 
Darien  ;  and  that  the  sea-level  on  the  coast  of  Ireland 
is  the  same  in  summer  and  winter,  though  the  more 
violent  westerly  winds  of  winter  should  raise  that 
level  if  winds  were  capable  of  moving  and  heaping 
up  water  on  a  coast. 

Though  fully  appreciating  the  accuracy  and  value 
of  Mr,  Ferrel's  work,  and  differing  from  so  high 
authority  with  extreme  reluctance,  I  deem  it  but 
justice  to  myself  to  say  that  the  question  io  by  no 
means  so  simple  as  he  represente  it,  and  that  there 
are  many  facts  which  prove,  beyond  all  argument, 
the  power  of  wind  to  move  great  masses  of  water, 
and  to  produce  all  the  phenomena  of  oceanic  circu- 
lation. For  example  :  for  ten  years  I  occupied  in 
summer  a  country  house  on  an  i<<land  iu  Lake  Erie, 
and  I  have  more  than  ouce  known  a  strong  westerly 
wind  to  depress  the  level  of  the  water  in  the  west 
end  of  the  lake,  and  raise  it  at  Buffalo  by  two  feet  or 
more.  This  means  the  actual  transfer,  within  a 
few  hours,  of  a  sheet  of  water  of  half  the  area  of 
Lake  Erie,  and  one  foot  in  thickness,  from  the  west- 
ern to  the  eastern  portion  of  the  lake. 

I  was  once   detained   at    Indiauola,   Tex.,    three 


days  by  a  norther,  which  blew   the   water  off  the 
coast  till  the  harbor  was  almost  dry  land. 

Again:  since  this  discussion  began,  violent  south- 
easterly gales  have  forced  the  ocean  water  into  New 
York  harbor,  and  raised  the  water-level  six  feet  or 
more,  inundating  much  of  the  lower  portion  of  the 
city,  and  cau»ing  great  destruction  of  property.  As 
this  rise  was  general  along  the  coast,  and  was  felt 
as  sensibly  at  Sandy  Hook  as  at  the  Battery,  it  ii» 
evident  that  we  here  have  proof  that  wind  is  capa- 
ble of  moving  vast  bodies  of  water  before  it,  even 
where  the  depth  is  considerable. 

All  the  facts  cited  by  Mr.  Ferrel  in  support  of  his 
Ntatement  are  of  equivocal  bearing  on  this  que*tian- 
The  sea-level  on  the  isthmuH  is  still  und<*r  discussion. 
and,  if  it  shall  be  proved  to  he  the  same  on  both 
sides,  that  fact  would  be  as  difficult  of  explanation 
on  the  gravitation  as  the  wind  theory. 

Capt.  John  Brown  of  Put-in-Bay  Inland  reports  to 
me  that  "  a  strong  westerly  wind  sometimes  de- 
presses the  water- level  at  Put  in-Bay  four  feet  below 
the  normal."  And  Mr.  Julius  Pohlman  of  Buffalo 
writes  me  as  follows  :  "  I  learn  from  the  record*  of 
the  signal  office  here  that  the  heaviest  south-west 
storms  on  record  raised  the  waters  at  thiA  end  of 
the  lake  between  eight  and  nine  feet  above  the  or- 
dinary level . 

It  is  true  that  more  violent  winds  are  encountered 
on  the  Atlantic  in  winter  than  in  summer,  but  almost 
none  of  these  are  continuous  across  the  ocean.  All 
the  cyclones  are  rotary,  and  the  storms  not  buch  are 
local  and  tem[)orary.  A  change  or  reversal  of  direc- 
tion of  the  wind  would  soon  neutralise  its  effect,  and 
in  winter  the  antagonistic  easterly  winds  are  cor- 
respondingly violent  on  the  European  coast.  0« 
the  whole,  it  is  doubtful  whether  the  sum  of  th^ 
impulses  of  the  westerly  wind  is  much  greater 
winter  than  in  summer. 

Since  the  atmosphere  presses  on  the  ocean  with  l 
weight  of  nearly  fifteen  pounds  to  the  square  inch, 
it  is  evident  that  when  the  air  is  moved  the  friction 
must  be  great.  This  is  demonstrated  by  the  rapid 
raising  of  ridges  of  water  before  a  strong  wind  ;  and 
these  ridges  are  all  waves  of  translation.  Waves  of 
oscillation  occur,  but  they  are  rare  ;  and  the  ap- 
paratus so  frequently  employed  for  illustrating  ware- 
motion  by  vertical  rods  successively  lifted  is  mis- 
leading. 

Mr.  Ferrel  says,  in  conclusion,  *'  A  continuous 
vrind  for  some  time  in  any  direction  causes  merely 
surface  currents  of  considerable  velocity/'  but  it 
requires  no  argument  to  show  that  such  surface 
currents,  if  continuous,  would  infallibly  produce  a 
movement  of  the  deeper  strata  of  water  in  the  same 
direction. 

The  time  estimated  by  Z5ppritz  for  the  transmis- 
sion of  surface  motion  to  the  depth  of  a  hundred 
metres  seems  to  me  grossly  exaggerated  :  but  evea 
if  ten  times  longer  than  his  estimates,  the  great 
e<)uatorial  wind,  which  has  doubtless  been  blowing 
from  eaiit  to  west  since  the  ocean  has  bad  an  ex- 
istence, would  be  amply  sufficient  to  establish 
movement  that  would  form  a  primum  mobile  for  T 
whole  system  of  oceanic  circulation. 

That  gravitation  is  a  factor  in  oceanic  circulation 
is  proven  by  the  presence  of  ice-cold  water  in  the 
abysses  of  the  ocean  under  the  equator,  —  water  th 
must  have  flowed  iu  fnjm  the  polar  regions,  — but! 
has  seemed  to  me,  and  to  many  others  whoae  opi^ 
ions  are  worth  more  than  mine,  that  it  is  a 
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iBpcrtlsat    factor    than    wind-friction.     Thoee 
In    the  robject  will  do  well  to  read  th« 
|<^(4«r*  on  ooean- currents  in   Croirs  '  Ciitnatt*  and 
I  bate.'  and  the  oapers  by  UroU  and  Carpenter  in  the 
and  Edinburgh  Philosophical  journal,  and 
I  FroevHinfcs  of  the  Royal  society. 

J.  S.  Newbkkry. 
k  ooUeg*,  July  1. 


Private  research  and  g^overnmeat  science. 

Sine*  ib»  promulgation  and  discussion  of  tbe  bill  to 
mtlil  Uie  work  of  the  scientific  bureaus  at  Wash- 
toftoR,  and  Hr,  H«rbert^9  appeal  "to  the  best  liter- 
taj  «Mi  aeiratific  thought  of  the  country  to  come  to 
ear  aid  and  join  nn  in  the  effort  to  effect  a  reform  and 
wrat  tlus  pemicioQi  tendency,"  much  has  been  writ- 
iH  and  Mtiil  npcrn  this  subject. 

Cba  «f  tbe  chief  arguments  brought  to  bear  by 

Aoa*  oftpoMKl  to  the  extraordinary  scientific  progress 

bnag  made,  and  the  vast  amount  of  scientific  work 

^mg  doee  by  this  country  at  the  seat  of  its  govem- 

vna.  is,  that  thi«  work  is  proving  detrimental  topri- 

tii»  nraoMvh  in  similar  channels. 

Aut^M*.  ti  han  be^n  said  by  the  opposition  that  these 

iblication?  of  the  U.  S.  geological  survey 

in  the  book-markets  of  the  world  :  and 

irt  points  to  that  law  in  the  organization  of 

•y  which  specifies  that  it  shall  sell  all  its  pub- 

nol  exchanged  at  cost,  and  that  during  the 

years  this  sale  has  realized  an  amount  but 

exceeding  fifteen  hundred  dollars. 

one  of  the  best  proofs   that  this  scientific 

irity  oa  the  part  of  the  government  is  in  no  way 

prtrate  research,  has  been  recently  brought 

bjr  Professor  Agassiz.  who  laid  before  this 

oa  of  investigation  the  titles  of  forty- eight 

pabttoatloas  of  the  Museum  of  comparative  xodlogy 

a*  GaailMidge,  alone. 

Bat  pcriiape  s  »till  better  light  is  thrown  upon  these 
t»*»  }mi*»r  questions  by  an  nnprejudiced  examination 
I  '.catalogue  as  is  published  by  Dulan  &  Co.  of 
juare,  London.  Here  we  find  five  of  Mr. 
i^ loot's  soOlogical  monographs  on  sale  for  five 
'  and  forty- five  dollars,  and  other  evidences 
tka  vary  highest  activity  in  private  research  in 
liDsriia  ea  every  page.  Moreover,  to  prove  that  the 
rovemsaeat  pablicadons  of  this  country  are  not  held 
M  being  valttetess  in  the  book  markets  of  the  world, 
W9  M«  any  number  of  tbepublieatioasof  the  geologi- 
cal sarvej.  and  other  scientific  bureaus  of  Washing- 
iBtt,  oa  sals  in  the  above  catalogue^  and  being  sold  at 

Ptam  faUy  equalling  thoee  of  private  pulications. 
^nKirs  aaettey  has  not  been  realized  at  the  survey 
^Pla  sale  oC  its  works,  simply  speaks  in  favor  of 
m  cafferly  they  are  sought  in  exchange,  leaving  but 
tsw  eopiM  aach  year  on  hand  for  sale. 
TW  excellent  handbooks  of  geolog^y  of  this  country 
hf  Daaa  and  LeConte  do  not  seem  to  have  been  sup- 
prsHsd  b*-  ^••>v^rnrri4^nt  interest  in  this  highly  impor- 
tSBi  woriL  '^©  run  our  eyes  over  the  bibliog- 

la^y  mtn'-  juns  of  this  i»cience,  as  set  forth 

m  tksee  twu  volumes,  I  defy  any  one  toaay  that  the 
ffinaiaeat  work  is  not  appreciated,  or  that  private 
rwasfrlMs  in  this  field  are  checked.  The  same  holds 
fosd  for  all  the  oUier  sciences. 

I  Ihlak  when  ^^'^  "*nM>  of  the  vote  of  the  **  best 
BUrary  and  ••  tiought  of  this  country"  is 

•ikstt  apoa  Mr  j  :t  s  appeal  to  suppress  such 
~   '    sallia  |ia)euutological  monographs  of  Marsh, 


Ward,  White,  and  others,  and  the  magnificent  pub- 
lications in  the  bibliography  of  science  undertaken 
and  accurately  carried  through  by  our  government, 
there  will  be  an  enormous  zero  on  his  fade  of  the 
ticket.  Government  moneys  can  be  squandered  on 
far  worse  things  in  the  times  of  peace,  than  such 
schemes  as  powerfully  aid  the  progress  of  knowledge, 
culture,  science,  and  learning.  Be  it  said  to  the 
credit  of  this  country  that  she  sees  fit  to  invest  her 
surplus  means  to  the  advancement  of  »uch  ends. 

R.     W.    SHTnCLDT. 

Fort  Wlngate.  N.  Mex.,  June  ?9. 


Expulsion  theory  of  comets. 

Mr.  Proctor's  article  in  a  recent  number  of  th*> 
Ninrteenth  century,  on  the  expulsion  theory  of 
conietc.  leads  one  to  believe  that  the  solution  of  this 

Sroblem  is  not  only  as  far  off  as  ever,  but  that  little 
eadway  is  being  made  for  a  general  clearing-up  of 
the  '  mystery.'  There  are  many  serious  objections  to 
this  particuhir  theory  of  the  origin  of  comets.  We 
admit,  of  coarse,  that  the  earth  and  Mars,  for  instance,, 
or  even  the  moon,  may  have  been  at  one  time  scenes 
of  vast  fiery  eruptions,  etc.  But  that  this  cast-off 
matter  should  go  out  into  space  in  a  burning  state, 
and  continue  to  go  out,  probably,  for  a  great  number 
of  years,  then  return,  still  in  a  burniDg  state  (the 
alleged  comet), — while  the  body  from  which  it  was  ex- 
pelled, and  a  much  greater  size  as  a  matter  of  course, 
always  remainintr  in  closte  proximity  to  the  sun,  and 
drawing  closer  all  the  time,  should  cool  down  and  be- 
come solid  and  non- luminous,  such  as  the  earth.  Mars, 
or  the  moon  is  at  the  present  time, — is  certainly  some- 
thing on  which  Mr.  Proctor's  theory  throwfi  little 
light.  The  expelled  matter  must  naturally  cool  down 
the  samu  as  the  body  from  which  it  was  expelled,  and 
except  by  accident,  considering  the  distance  il  would 
have  to  travel  to  meet  anothersourceof  heat  (a  sun), 
we  can  only  come  to  one  conclusion  to  regard  to  the 
expulsion  theory,  it  won't  do.  Q. 

Brooklyn,  Jane  29. 

Flooding  the  Sahara. 

Mr.  Q.  W.  Plympton's  very  interesting  and  sugges- 
tive article  on  the  flooding  of  the  Sahara  (Science ^ 
vol.  vii.  pp.  542-r»44)  induced  me  to  make  some 
numerical  estimates,  based  upon  the  date  furnished 
by  him.  which  may  be  of  some  interest  to  readers  of 
SctViicf.  He  shows  that  ''the  area,  which,  lying  be* 
low  the  Mediterranean,  can  possibly  be  flooded  by  it  '** 
(the  united  areas  of  the  depressed  portions),  is,  by  M. 
Roudaire's  measurements,  about  3,100  square  miles  ; 
and  the  average  depth,  if  flooded,  would  be  78  feet. 
Now,  BHHuraing  the  area  of  the  cross-section  of  the 
water  of  the  Inlet  Canal  to  be  2,000  square  feet,  and 
the  average  velocity  of  the  inflowing  water  during 
the  whole  time  of  flooding  to  lie  2  feet  per  second  (not 
a  low  estimate),  it  follows  that  the  average  inflow 
would  be4,000cubic  feetper8econd=3,456x  10*  cubic 
feet  per  day  =  1,262,277 x  10'  cubic  feet  per  year. 

Again:  3,100  square  miles  =  804,230x10'  square 
feet ;  and,  the  average  depth  being  78  feet,  the 
amount  of  water  required  to  flood  it  to  this  depth 
=  67,409,971x10'*  cubic  feet.  Consequently  such  t^ 
canal  would  require  53.4  years  to  flood  the  compara- 
tively small  and  shallow  Saharian  lake,  under  the 
assumption  that  during  the  inflow  no  water  was  lost 
by  evaporation  or  by  absorption  into  the  porous  bed„ 
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In  such  an  arid  and  hot  cliiniite.  evaporation  alone 
would  probably  prolong  tbe  time  of  llixnling  for 
hundreds  of  yeai-a  :  indeed,  the  time  luiftbt  be  pro- 
lonf^ed  indefinitely,  for  the  loas  by  evaporation  rni^^ht 
ultimately  be  equal  to  the  supply  by  inflow.  We 
have  a  orfo  in  point  in  Pyramid  Lake,  in  Nevada, 
into  which  tbe  bold  and  rapid  outlet  of  Lake  Tahoe 
(Truckee  River)  jwrpetually  flows  without  flixxiinir  it. 
Of  counie.  by  increasiu)^  the  dimensions  of  the  Inlet 
Canal,  or  au^nientiug  the  velocity  of  the  inflowing 
water,  the  ompufced  time  of  floxiing  might  be  pro- 
portionately shortened  ;  but,  after  all,  the  feeble 
efforts  of  man  are  insignifleant  in  relation  to  the 
great  hydraulic  systems  of  nature. 

JoHK  LeCortk. 
fierkeley,  Cal.,  JuaeSS. 


A  dissolving^  smoke-ring. 

The  remarkable  breaking  up  of  a  smoke-ring  from 
u  locomotive  iu  Chicago  wa«  obnerved  by  uie,  a  few 
doys  since,  in  company  with  a  mechanical  engineer 
of  New  York,  whose  et^timate  of  size  and  height  I 
adopt.  Tbe  ring  rose  to  an  elevation  of  about  one 
hundred  and  fifty  feet,  and  attained  a  diameter  of 
twenty  or  twenty-five  feet,  as  nearly  as  could  beesti- 
ni4le<l.  It  br<»k'e  up  suddenly  with  a  rush  of  the 
smoke  almig  the  line  of  the  ring  toward  two  centres ; 
namely,  the  smoke  of  the  south  half  coming  together 
in  the  centre  of  that  half  of  the  line,  and  the  smoke 
of  the  north  half  correspondingly  to  a  centre  in  tbe 
north.  After  these  momentary  and  confused  aggrega- 
tions, all  semblance  of  form  disappeared.  A  vortex 
ring  is  different  from  the  theoretic  planetary  ring 
breaking  up  into  satellites,  but  aggregation  of  the 
dissolving  smoke-ring  is  suggestive. 

H.  W.  Parker. 

Orlnnell,  lo.  

Surface  tension  and  muscular  contraction. 

I  would  offer  as  an  attempt  to  explain  the  nature 
of  muscular  ontraction  the  bypothesis  that  the  con- 
traction is  due  to  the  phenomena  of  surface  tension. 

By  i«urfai"e  tension  of  a  liquid  is  meant  a  peculiar- 
ity presented  by  its  surface,  due  to  a  difference  in 
state  between  the  molecules  iu  tbe  surface  and  those 
in  tbe  interior  of  the  liquid.  That  there  must  be  an 
essential  diiTerence  between  the  surface  of  a  mass 
and  its  interior  follows  from  the  fact  that  the  molec- 
ular forces  acting  on  any  particle  within  the  mass 
ar»  equal  in  every  direction,  and  so  must  balance 
one  another  ;  while  the  paii^icles  in  the  surface  film, 
having  no  particles  above  them,  are  acted  on  only 
from  below  and  at  tbe  sides,  and  so  are  constantly 
drawn  down  against  the  mass  :  so  that  the  liquid  must 
be  under  a  definite  surface  tension. 

This  surface  film  behaves  as  a  perfectly  clastic 
membrane  stretched  in  every  direction  by  equal  ten- 
sions, and  takes  the  form  of  smallest  area  consistent 
with  the  conditions.  This  tendency  of  the  film  to 
become  as  small  as  possible  is  well  illustrated  by  the 
soap-bubble,  which  may  be  considered  as  a  layer  of 
water  with  two  surface  films.  80,  when  left  to  its 
own  molecular  forces,  a  drop  of  liquid  assumes  that 
form  having  the  smallest  8U|>erflcie8,  with  a  given 
content,  which  is  the  sphere. 

When  a  drop  of  liquid  rests  upon  a  surface  which 
it  does  not  wet,  it  assumes  the  form  of  a  sphere  more 
or  less  flattened  out ;  and  the  greater  the  surface 
tension  of  tbe  liquid  forming  the  drop  is,  the  more 


nearly  does  it  approach  the  spherical  form,  and  what 
ever  alters  its  surface  tension  causes  a  correspondin 
alteration  in  the  form  of  the  drop. 

Many  substan-^es,  even  in  small  quantity,  exert  1 
considerable   influence    on   the    surface    tension    oF 
liquids. 

If  a  drop  of  water  resting  upon  a  greasy  surface, 
which  it  does  not  wet,  be  touched  with  a  Uttls 
alcohol,  its  surface  tension  is  diminished,  and  it 
immediately  spreads  out  over  a  lartrer  area  ;  but. 
when  the  alcohol  evaporates,  the  surface  tension  of 
the  water  is  increased,  and  it  again  contracts  into  a 
more  globular  form. 

Remarkable  changes  in  form  are  caused  when 
globule  of  mercury  is  electrically  polarized.  In 
ganic  substances  the  surface  tension  increases  wjtl 
tbe  increase  of  certain  elements  entering  into  their 
composition,  and  diminishes  with  the  increaae  or 
diminution  of  others  ;  e.g.,  in  butyric  acid  aad  acetic 
anhydride  the  increase  of  oxygen  and  diminution  of 
hydrogen  increase  the  surface  tension. 

Now.  Ut  see  the  Waring  of  this  upon  the  contrac- 
tion of  a  muscular  fibre,  it  is  necessary  to  remember 
that  tbe  surface  tension  of  a  liquid  mav  be  changed" 
by  a  change  in  its  composition,  that  the  contracting 
elements  of  a  muscular  fibre  are  the  cells,  and  thaf 
the  composition  of  the  cells  is  changed  at  the  time  { 
a  contraction. 

The  cells  are  of  an  oblong  shape  extende»3  in 
axis  of  contraction  ;  and  when  contraction  occurs  thij 
cells  grow  shorter  and   thicker,  just  as  an   oblon, 
drop  of  water  grows  shorter  and  thicker  when  iU 
surface  tension  is  increased. 

Now,  a  tendency  to  contraction  must  follow  an  is 
crease  in  the  surface  tension  of  the  cell :  and  th 
there  probably  are  changes  in  the  surface  tension  of 
the  cell  during  contraction,  follows  from  the  fact  that 
there  are  chemical  changes  in  tbe  cell,  more  rapid 
during  contraction  than  rest.  Tbe  changes  occurring 
in  acting  muscle  may  be  identical  with  those  in  rest- 
ing muscle  ;  but  iu  resting  muscle,  restoration  keeps 
pace  with  destruction,  while  in  contraction,  destri.r- 
tion  largely  exceeds  restoration  :  so  any  thing  hasr  n 
ing  the  decompositions  within  the  cell  may  cause  ovu- 
traction. 

Exhaustion  is  explained  by  the  accumulation  uf 
products  of  decomposition,  since  fatigue  in  muscles  m 
which  circulation  has  ceased  may  be  readily  removed 
by  renewing  the  current  of  blood. 

This  hypothesis  may  be  thus  summed  up :  th* 
active  shortening  of  the  fibre  is  due  to  an  increase  in 
the  surface  tension  of  the  substance  of  the  1  ^11, 
caused  by  an  increase  in  the  proportional  amount  of 
the  products  of  decomposition.  Equilibrium  is  re- 
stored—  after  the  stimulus  which  hasteue<i  the 
chemical  changes  has  ceased  —  by  a  ]>art  of  the 
products  of  decomposition  finding  their  way  inU.t  tbe 
blood-current,  and  possibly  by  the  remaining  products 
helping  to  build  up  the  original  compound. 

EuiER  Staar,  M  D.- 
Buffslo.  N.T..  June  SS.  J 

Trenton  natural  history  society. 

80  far  aa  my  own  communications  to  the  Trentoi^ 
natural    history   society  are   concerned,    the   repots 
thereof  in  Science  (viii   No.  178)  is  a   wilful  misstat 
raent,     As  what  I  did  state  will  soon   be  publisbe 
it  is  unnecessary  to  enter  into  explanations. 

Chas.  C.  Abbott,  M.I>. 
Treatoo.  N  J..  Julys. 


ftccmt  Proceeding's  of  Societies. 


ilMny  0/  iMlural  tciencea,  Philadelphia. 

.  —  Dr.  George  H.  Horn  exhibited  the  male 
ial»  of    an    unosaally    interesting   form   of 
The  female  had  heretofore  been  unknown, 
qoence  of  its  never  ottaininibr  a  8ta^e  of  de- 
nt  tiMvimd  the  larval  condition.     It  was,  in 
— ars  ago  by  Baron  von  Osten  Sackeu 
>n  insect  belonging  to  an  entirely  dif- 
iiaiily.     It  is  the  only  instance  Itnow-n  anion); 
Coleoptera,  or  beetles,  in  which  the  larval 
I  fertile  eggs.     In  the  dark  the  creature, 
rards  of  two  inches  in  length  when  ex- 
'm!'"-^'   about,    present*    a    beautiful 
(■nts  emitting  along  their  mar- 
:  .,'ht-green  phosphorescence.  The 
oior  during  life  is  a  cream-white,  which 
lingy  brown  or  black  after  death.     The 
p«dmen  exhibited  had   been    received    from 
Carolina,  while  an  aUi^^l   form  had  been  re- 
m4  |o  him  from  California.     Although  close- 
^Klhc  inmwts  from    the   two  localities  had 
|Ba  in   different   genera    under   the    names 

Jes  Ifttieollis  and  Zarhepis   Riversii, The 

It,  Dr,  Leidy,  described  a  number  of  parasitic 

64>me  of    which  had  not  before  been  deter- 

»r  namod.     The  list  included  specimeuii  from 

"    *'      ijieadow  lark,  the  crow  blackbird,  the 

iinke,  the   snake-btrd.  the  dove,  the 

w      .   .i-ibin,  the  quail,  the  owl,  the  mockiuf^- 

e    heron,  the   alligator,  the   milk-smake,  the 

),   the  homed   frog,  and  the  albatrosM.    thus 

ng  a  wide  variety  of  hosts. Dr.  George 

nig  placed  on  record  the  identification  of 
'erite  from  Zaeat^cu,  Hex.  It  is  known  to 
cicana  as  plata  azul,  or  blue  silver,  and  has 

Kbeen  considered  a  rather  rare  mineral. 
Pftl  specimens  examined,  it  would  appear 
I  i«  the  Ui^ial  companion  of  the  mineral  at 
iaiity  named,  while  other  silver  minerals, 
ie,  polybosite.  argentite,  etc.,  are  eomtnonly 
W(l  with  calcite.  The  species  under  coosider- 
niststa  of  one  molecule  of  sulphide  of  silver  to 
inlpbide  of  copper.  The  specimens  hereto- 
i»cril>ed  have  been  from  Scblagenberg,  in 
And  Budelstadt,  in  SUesia.  The  material 
'e«tigated  was  obtained  from  Dr.  A.  E.  Foote, 
lertcd  it  during  his  recent  visit  to  mineral 

'    ".  ico. The  jreological   age    of  the 

[  expcHcd  by  the  railway  cutting  at 
rry  road  wa^   considered  by  Messrs.  A.  H. 
ttig.  and  Heilprin.     It  was  regarded  as  of 
De  formation,  and  as  being  a  marshy  ex- 
of  the  river- deposit, 

Akyyai  meUtrrologicaX  iocietyt  London, 

16, — A.  note  on  a  sudden  squall,  Jan.  13. 
uted  by  Mr.  R  H.  Scott.  This  is  an 
itnrbabJy  sudden  squall,  of  about  ten 
■  aorniiuti,  which  passed  over  the  south  of 
jJI^B  the  morning  of  Jan.  13.  It  was  first  re- 
uTkhI mouth   at  8.20  a.m.,  and  passed  over 

A.M. Mr.  F.  Qaater  and  Mr.  W, 

ii«?«i  a  paper  on  The  floods  of  May, 

'lUi    Btonth  of    May,    18^6,    will    long    be 

»r»<l     for    the    heavy    rains    that    occnrred 

lh»  llik    and    13th,    and  the  floods    they 


produced  over  the  greater  part  rf  the  west  and 
midland  counties  of  Enifiand.  In  fact,  at  Wor- 
cester the  flood  was  higher  than  any  that  have 
occurred  since  1770.  Ou  the  lltb  and  Ithb,  heavy 
rain  fell  over  the  east  of  Ireland,  there  being  over 
3  inches  during  these  two  days  at  several  places  in 
counties  Down,  Dublin,  and  Wexford  ;  the  grtjatest 
reported  being  3..Vi  inches,  at  Kilkeel.  county  Down. 
Over  the  other  parts  of  the  United  Kin/dom  the 
rainfall  on  the  llib  was  under  1  inch.  Rain.  bow<^ 
ever,  commenced  falling  about  niTon  on  Tiiesdoy 
over  the  midland  counties,  and  continued  with  in- 
creasing intensity  till  Friday  morning,  the  duration 
at  most  places  being  about  00  hours.  The  heavi<j«t 
rainfall  occurred  in  Shropshire,  where  over  6  inches 
fell  at  several  stations,  while  at  Burwarton  as  much 
as  7.09  inches  was  recorded  ;  the  amounts  for  each 
day  being  0.60  of  an  inch  on  the  11th.  3.10  inches  oo 
the  12th,  and  3.39  iuches  on  the  13th.  Very  serioug 
floods  followed  these  rains.  At  Shrewsbury  the  ex- 
treme height  of  the  flood  on  the  Severn  was  10  feet, 
and  at  Worcester  17  feet  1  inch  above  the  average 
summer  level.  At  Rfws  the  flood  on  the  Wye  was  14 
feet ;  at  Nottingham  the  rise  of  the  water  in  the 
Trent  was  12.2o  feet  ;  at  Rotherham.  the  flood  was  S 
feet  5  inches  ;  and  iu  north  east  Yorkshire  the  Der- 
went  rose  to  nearly  11  feet  above  summer  level. 
These  floods  caused  great  damage  to  jiroperty.  and 
loss  of  life;  bridges  were  washed  away,  railway 
traffic  suspended,  and  thousands  of  workmen  thrown 
idle.  In  several  places  the  water-works  were  flootled, 
and  the  towntj'  water-supply  was  consequently  cut 
off.  Mr.  Gaster  drew  attention  to  the  complex 
character  of  pressure-distribution  during  the  time 
referred  to,  and  showed  how  the  region  of  msxiunnn 
rainfall  followed  certain  of  the  shallow  depressions 
which  appeared  over  the  British  Islands.  He  drew 
attention  to  the  peculiarities  of  this  type  of  depres 
sion,  showing  how  in  many,  if  not  in  most,  cases  the 
rainfall  was  heaviest  in  their  rear,  and  was  brought 
hy  the  easterly,  not  by  the  westerly  wind.  He  also 
referred  to  some  previous  instances  of  heavy  floods, 
in  which  similiar  atmospheric  conditions  prevailed, 
and  explained  how  it  was  that,  as  the  disturbance 
passed  off,  snow  fell  instead  of  rain  ;  this,  in  its  turn, 
being  followed  by  severe   cold,  and    in   some    places 

frost. In  a  paper  on  atmospheric  pressure  and 

its  effect  ou  the  tidal  wave,  Capt.  W,  N.  Greenwood 
tried  to  show  how  a  little  knowledge  of  weather- 
forecasting,  with  some  practical  kuowledjfe  of  local 
weather  changes,  and  a  good  barometer,  will  go  far 
towards  forming  a  right  correction  for  application 
to  the  predicted  height  of  the  tide,  and  aUo  to  de- 
termine what  that  correction  should  be  in  relation  to 
the  fluctuations  of  the  barometer,  and  the  prevailing 

gradient. Mr.  J.  D.  W.  Vaughan  mad  a  pMf>er 

on  meteorological  results  at  Levuka  and  Suva.  1875- 
85,  with  notes  on  the  climate  of  Fiji.  The  climate  of 
Fiji  is  remarkably  healthy.  Diseases  such  as  fevers 
of  an  aggravated  and  malarious  character,  cholera, 
anr)  liver- complaints,  are  unknown. 


Publicatkoos  received  at  Editor's  Office,  Jane  aS-July  j, 


Barker,  G.  F.  An  account  of  the  Drofreu  in  phyvics  in  ihe 
year  iJiBs-    (Smithsoji.  rep,,    1885.)    WiubiiiKtont    Cvrfrmmtni, 

iea6.    60  p,   s*. 

Bolton,  M.  C.  An  account  nf  the  progress  \a  chemutry  in  the 
year  idij.  (Sinithi«jn.  rep,,  1885.)  Wtoliiinjion,  Ot^'trnmeHt, 
tSSf.     sop,     8*. 

Chaflepger,  report  of  the  scientific  reeulu  of   the  voyage  of, 
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having  lighted  on  eome  mathematical  works  in  the 
library  of  Sidney,  could  find  no  one  to  interpret 
them.  The  books,  says  his  biographer,  were  Greek, 
—  I  mean  unintelligible  to  all  the  fellows."  Tlie 
spirit  of  observation,  experiment,  and  researt^h, 
was  rarely  apparent ;  discipline  by  masters  and 
tutors  took  precedence  of  the  inspiration  of  pro- 
fessors. When  we  consider  tbis  origin,  si  ill  more 
when  we  recall  the  poverty  of  the  colonists,  and 
still  more  when  we  think  of  the  comprehensiveness 
of  the  university  ideal,  even  in  the  seventeenth 
century,  it  is  not  strange,  that,  liefore  the  revolu- 
tion, American  colleges  were  colleges,  and  noth- 
ing more.  Even  degrees  were  only  conferred  in 
the  faculty  of  arts.  In  1774,  when  Governor 
Hutchison  was  discussing  colonial  affairs  in  Lord 
Dartmouth's  office,  Mr.  Pownall  asked  if  Harvard 
was  a  university,  and,  if  not,  on  what  pretence 
it  conferred  degrees.  Hutchison  replied  "that 
they  had  given  Masters'  and  Bachelors'  degrees 
from  the  beginning  ;  and  that  two  or  three  years 
ago,  out  of  respect  to  a  venerable  old  gentle- 
man they  gave  him  a  doctor's  degree,  and  that 
the  next  year,  or  next  but  one,  two  or  thre«  more 
were  made  Doctors.  .  .  .  After  so  long  usage  he 
thought  it  would  be  hard  to  disturb  the  college." 

It  is  a  significant  fiict  that  at  the  beginning  of 
the  revolution,  in  1776,  George  Washington  was 
made  a  d«Krtor  of  laws  at  Harvard,  and,  at  its 
close  in  178y,  John  Warren,  a  doctor  of  medicine. 
From  that  time  on,  there  was  no  hesitation  in  the 
bestowid  of  degrees  in  other  faculties  than  tliatof 
arts. 

I  need  not  rehearse  the  steiw  by  which  the 
schools  of  medicine,  law,  and  theology  were  addetl 
to  the  college  ;  cautiously,  indeed  (as  outside 
departments,  which  must  not  be  allowed  to  draw 
theur  support  from  the  parent  trunk),  and  yet  per- 
manently. It  is  a  noteworthy  fat't  that  the  ex- 
ample of  Harvard  and  Yale  in  establishing  theo- 
logical schools  lias  rarely  been  followed  in  other 
places,  even  where  schools  of  law,  medicine,  and 
science  have  been  established.  It  is  enough  to 
add  that  professional  education  was  orguni!M?d 
during  the  first  thirty  or  forty  years  of  this  cen- 
tiury,  in  a  much  less  orderly  way  than  that  in 
which  the  colleges  were  instituted. 

The  third  period  in  the  develojunent  of  higher 
education  was  the  recognition  of  the  fact,  that, 
besides  the  three  traditional  professions,  a  multi- 
tude of  modem  vocations  required  a  liberal  train- 
ing. In  consequence  of  this,  came  scientific 
schools,  often,  at  first,  adjacent  to  tlie  classical 
colleges,  and  sometimes  on  independent  founda- 
tions, many  of  these  schools  being  aided  by  the 
national  provision  for  technical  instruction  and  by 
other  noteworthy  gifts. 


We  are  now  fairly  entered  upon  the  fourth 
period,  when  more  attention  than  ever  before  wiU 
certainly  be  given  to  the  idea  of  the  university,  — 
an  idea  long  dormant  but  never  dead.  The  second 
dccennium  of  this  century  was  'but  just  begun, 
when  a  university  was  chartered  in  Maryland; 
and  before  it  closed,  the  first  of  the  western  uni- 
versities, endowed  by  a  gift  of  the  public  lands, 
was  organized  in  the  county  and  town  of  Athens, 
O.,  precursor  of  the  prosperous  foundation  in 
Michigan,  and  of  like  institutions  in  other  pofts 
of  the  old  north-western  territory.  Early  in  tids 
century,  Ameiicans  had  frequently  g<»e  afanad 
for  medical  and  scientific  training,  but  beffeween 
1831)  and  1830  many  turned  their  eyes  to  Germany 
for  historical  and  philological  study  ;  and  the  line 
which  began  with  Everett,  Ticknor,  Bancroft,  and 
Woolsey ,  has  been  unbroken  to  this  day.  Throogli 
these  returning  wanderers,  and  through  the  im- 
portation from  Germany,  England,  and  Switcer 
land,  of  foreigners  distinguished  as  profeesors,  — 
Lieber  and  Beck,  Sylvester  and  Long,  Agaaax  and 
Guyot,  and  their  compeers,  —  the  notion  of  a  philo- 
sophical department  of  a  university,  superior  to  a 
college,  independent  of  and  to  some  extent  in- 
troductory to  professional  schools,  has  become 
familiar.  But  the  boldest  innovation,  and  the  most 
influential,  was  the  work  of  one  whose  name  is 
j)eri)etually  associated  with  the  Declaratioa  of 
Independence  and  the  University  of  Virginia,  tt 
was  in  1826  that  his  plans  assumed. form,  and  in- 
troduced to  the  ])eople  of  this  country  —  not- with- 
out some  opposition  —  the  free  methods  of  con- 
tinental universities,  and  especially  of  the  Univer- 
sity of  France. 

Thus,  as  years  have  roIle<l  on,  the  word  'uni- 
versity,' at  first  employed  with  caution,  has  been 
reiterated  in  so  many  connections,  that  it  has  lost 
its  distinctive  significance,  and  a  special  plea  inust 
l>e  made  for  the  restoration  to  its  true  sovereignty, 
of  the  noblest  term  in  the  vocabulary  of  educa- 
tion. Notions  injurious  and  erroneous  are  already 
abroad.  Poor  and  feeble  schools,  sometimes  in- 
tended for  the  destitute,  beg  support  on  the  ground 
that  they  are  universities.  The  name  has  been 
given  to  a  school  of  arts  and  trades,  to  a  school  <A 
moiiem  languages,  and  to  a  school  in  which  only 
primary  studies  are  taught.  Not  only  so,  but 
many  graduates  of  old  and  conservative  institu- 
tions, if  we  may  judge  from  recent  writings,  are 
at  sea.  There  are  those  who  think  that  a  univer- 
sity can  be  made  by  so  christening  it ;  otha« 
who  suppose  that  the  gift  of  a  million  is  the  only 
retjuisite  ;  it  is  often  said  that  the  establishment  of 
four  faculties  constitutes  a  university ;  there  is  a 
current  notion  tliat  a  college  without  a  religion  is 
a  university,  and  another  tlmt  ft  college  without  a 
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Hinivpwily,     I  have  oven  ri>a«l  in 

the    «]t.'«Ti(>tion   i»f    A   buiUlin^ 

IfWt  when  tintshfM],  the  rinoett  univer- 

^conntrr ;"  ami  I  tniow  of  n.  at'hool  for 

Inj8tt«e8   of  whicli    not   only    have    the 

nler  nil  dcgroe«,  Uil  may  di^ii^iati^  n 

atly    niAnn^cn^    iH»B»<fKsing    the  wimc 

it  \%  tiiut?  fur  the  sehobirs  of  the  country 

tii^'ir  l*eariMKR.    In  <  'aniliruljje  th«?  nuniver- 

tMum  to  U-  relr'l»mte«l  will  not  he  allowed 

without  innnilli-ent  rontriltutions  Tor  most 

;  tlif   [in'HiiJviil  of  Yule  <"nU«-(?».'.  wlio 

mes   hJ8  hi^'li  olliie  with  tin*  uriiini- 

lUetof  YalensiaiiH,  is  the  reprearutativt' 

iii\«>psity  idea  liM8e<l  ujK»n  acadeuiic  tradi- 

vou'©  of  Primeton.  like  a  herald,  has 

«l  itH  purpo84-»  :  tVimell  has  autcee<le<l  in 

whirji  e8tabli»bea  ita  ri^ht  to  a  larue 

:   lh«»  sMMTctnry    of    the   interior    \n\B 

tt»  coiij;nr»-'»H  tin-  im}w»rturu-e  of  a  na- 

iiivei-Mily.  and  a  hill  haw  Iweii  iritr<Hlin.-ed 

lowTirds    surli    an    (»staltliHlnaont :    the 

Cutholie  t^huri-h,  at  itn  leciMtt  (.'ouneil  in 

[)rp,  initiated  measures  for  a  nuiversity  in 

|»hAi  of  tlie  nation  :  while  on  the  reinoteat 

of  th«">  laud  the  jj:ift  of  umny^nllions  in 

for  prnmotinKa  new  foumJation.  Already, 

ifi(tttiK}ii|>|>i  valley,  men  are  laboriously  un- 

llicir  lofty  ideals.    It  is  therefore  a  critical 

WlJte  plans  will   Ik?  like  good  seed  :  they 

ring  up,  and    Ijear   fruit   a    hundrrHl-fokl. 

LfiH  will  be  like  tares  i^^rowing  up  with  the 

le  t<i  eradicate. 

that  the  uit^les  of  orKanization 


kry.  Mi   tliat    we  shall   have  many  different 

pf    universities.     Four    types  have  already 

i  ^.' whif'h  prix-eed  from  tlieorif;mal 

r  '.  thoM*  i-Mtablixlird   ju  the  naute  of 

W,  llione  avowedly  eirleiHiastieal,  ami  those 

ire  founded  by  private  benefaetir»nH.     I<]a<'li 

I  urganizjttiou  has  advantage's  which  may 

lodtHl.  each   it8  limitatJons.     If  the  older 

\  «iilTer  Iroui   tnulitions,  the  younj^er  lack 

tie**  and  biHioric  j;iY)\vlh.     The  abUeuuiver- 

t>  liable  to  |Mibtical  uiiHOiauajifrnu'nt :  ei'clc- 

I  foundatiohHare  Indaugerof  Iteiu^  ruirrow. 

r  th««»»«  «ircuni5»tani.eK.  1   ask  you  to  con- 

b  («-rir<tic(j  of  a  univensity.  the  mark^ 

11  lid  be  diBtiuKUtshed. 

>  •>  this  audience  to  repeat  the 

[>  whif'b   have  Ijeen  frame«l,  or 

b  i.rilb;>nt  pnijiTtH  which  have  be<?n 

li vM,  Rifted  men  ;   but  1  hope  it  will 

Ui  recall  Bunie  of    the   noble   aims 
i««  mIwhtsi  inspireil  endeavors  to  establish 
inMtituttim^  of  [rarning. 


AuionR  the  brightest  signs  of  a  vigorous  uni- 
versity, is  zejil  for  the  advancement  of  learning. 
Another  phrat^e  has  l)een  lately  used,  the  'endow- 
ment of  research.'  I  prefer  the  other  ternj ;  for  it 
bikes  us  bark  to  the  dawn  of  moilern  science,  and 
connects  our  elTorts  with  those  of  three  hundred 
years  ajco,  when  Francis  Bacon  jjave  an  impulse 
to  all  subsequent  thought,  and  publiKhtH]  what  his 
recent  biojfrapher  has  culletl  the  first  jcreat  l<ook 
in  Eu'i^li.sb  prose  of  secular  interest,  —  •"  the  first 
of  a  lou)^  line  of  iMtoks  which  have  attempted  to 
teacli  Kn^lish  rea^hrs  how  to  think  of  knowle^l^'e, 
to  iniiUc  it  r)>ally  and  intelligetdly  the  intere>fl. 
not  of  the  schiKtl  or  the  ntudy  or  the  lalwratuiy 
oidy.  l)Ut  of  »«>ciety  at  lar^e.  It  was  a  bixik  with 
a  purfiose,  new  tlu>n,  but  of  which  we  have  seen 
the  fulfilment." 

The  prowesses  by  which  we  K^in  ac(|uaintance 
with  the  worM  are  very  alow.  The  detection  of 
another  awtemid,  the  calculatiou  of  a  new  orbit, 
tile  lucasureinent  of  a  lofly  jteak,  the  disc«ivery  of 
a  l>ird.  a  lish,  mi  instM-t.  a  Hower.  hitliert«>  '  un- 
known to  Hc^ience."  would  lie  but  trifles  if  each 
new  fact  remalneil  aj»art  from  other  fjut,s  ;  but, 
when  amoUK  learned  men  discoveries  are  brt>u)L;ht 
iiilo  n-latiouH  with  faniiiiar  truths,  the  grouji  stig- 
Kests  u  law,  the  law  an  inference,  the  infehfuce 
an  experiment,  the  exp»eriment  a  conclusion  ;  and 
so  from  fact  to  law,  and  from  law  to  fact,  with 
rliythmie  ntovement,  knowlwlge  uiarchea  on, 
\\hil««  eagi'r  hosts  of  practical  men  stand  ready 
to  aiiply  to  human  life  each  fresh  di8«^over>'.  In- 
vf>Hti^;ation.  co-ordination,  and  jiroumlKation  are 
not  |>erforu]ed  exclut-dvely  by  universities  ;  but 
these  processes,  so  fruitfvd  in  jlcochI,  are  ni<»st  elll- 
eient  where  lar^^^e  nuud)ers  of  the  eruilite  and  tlie 
acute,  of  stronfjT  reasoners  an<l  faithful  critic-s,  are 
ttH>u>ciated  for  mutual  assistance,  correction,  and 
encouraii»'mcnt.  It  is  an  impreseive  passage  with 
which  tin'  lamented  .k'vous  clos»'d  his  '  FYinciples 
or  science.'  After  reminding  the  reader  of  the 
infinite  domain  of  uiatheuiatical  inquiry,  com- 
pared with  which  the  wlnjle  acconiplisluuentsJ  of 
a  U'lltlace  or  a  Lagrange  juv  as  the  little  corner  of 
the  nui]ti[«liration  table,  which  has  really  an  iu- 
df'rtnite  extent,  he  goes  on  U)  say  that  inconceiv- 
able advances  will  lie  made  by  the  human  intellect 
uidess  there  is  an  unforeseen  catastrophe  to  the 
sjHX-ies  or  the  Rlolie.  **  Since  the  time  of  Newton 
and  I>»nbnit/.  whole  worlds  of  problems  have  lieeu 
solved,  which  l>efore  were  hardly  coiiceive<l  us 
jri.-ittirs  ivi  inquiry.  In  our  own  day,  extended 
methiMJs  of  mathematical  rea8«ming,  such  as  the 
system  of  qualernions.  have  lieen  lirougbt  into 
existence.  What  intelligent  man  will  doubt  that 
thf  recondilt^-  8j>eculations  of  a  Cayley  or  a  Syl- 
vester may  pooaibly  lead  to  i^ine  new  methods,  at 
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the  simplicity  and  power  of  whicli  a  future  age 
will  wonder,  and  yet  woudor  more  that  to  us  they 
were  so  <lark  and  difflcult  ?  " 

I/Pt  nip  draw  an  ilhmtratiun  fronianotliprsfipnce 
whifh  will  lie  ac-knowlodgml  a^  of  tniuHCifndfnl 
iiu|K»rtaii*.'t?  HVf'n  by  th«>w,  if  »urh  Hceptirs  th»^rt* 
1*;,  \vh«»  have  no  confidence  in  transcendental 
mathematics.  C'ohnheim,  the  ^t^ut  |«ithoU>i^ist  of 
tJerraany.  whose  dcatlj  wcurrinl  in  1HH4,  de<htnf<, 
in  the  iiitnMluciiou  to  hi«  '(Jeiierid  paihuloKV,' 
that  the  study  «)f  tlie  caufewof  disetuw  isaliaihil^ly 
without  limits,  for  it  touches  upon  t.h«>  ni08t  h^t- 
er<igenc*ou8  hranclu's  of  science.  CoMuicat  phys- 
ics, rneteoroIog:y  and  geology,  not  lens  than  tlie 
wxial  sciences.  chemiBtrj',  as  well  an  Iwitany  and 
zoHUtgy,  alt  bring  their  contrihiitioUH  to  that 
branch  of  pathology.  .So.  with  all  h«K  kiiowled>j:e 
an<l  ability,  thin  leader  in  palholoKy  rcHliictcd  bisi 
own  work  tu  the  Pimly  of  iliwordered  phyHioloj^icjd 
functions.  Hut  vvliat  prevcntitin  «tf  MjIfcrinK. 
what  naniUiry  alleviations,  wliat  prolongation  t(f 
life,  may  we  not  anticipate  in  future  genemtionK, 
when  man  th(>roughly  umleristnudH  hifl  complex 
(•nvironment.  atid  adapt.s  bi^l^ielf  tr»  it? 

In  the  accumulation  of  knjiwU'dge.  an  of  otlier 
fonuH  of  we^ilth.  saving  nnint  follow  earning.  Ho 
among  the  oftices  of  a  nnivcrmty  we  find  the  con- 
servation of  exj>erience.  Ignorant  an  the  nine- 
teenth centnry  appears  when  we  Hurvey  tlie  long 
category  of  inquirieft  now  held  in  advance  by 
mathematicians,  a>itronomers,  phywiciMtH.  «'bentisls, 
and  biologists,  by  pthnologist«,  pbiloltigers.  his- 
torians, and  publicists,  let  us  sisk  how  nnich  nmn 
has  advanccti  since  tlic  ages  of  stone,  of  iron,  and 
of  braMs.  Such  Ixtoks  as  Tyhir's  atid  MorganV. 
such  ol)servatioua  as  those  of  Li\iiigwtonc  and 
Stanley,  show  us  what  man  is  witbonl  a  liistory  ; 
what  sikiety  is  where  tui  stonige  is  [irovided  for 
the  lessons  learned  l»y  successive  generations,  and 
where  the  wisest  and  Vmsi  'are  content  Ui  ims» 
away,  leaving  no  sign.  It  is  the  business  of  euii- 
versities,  not  only  to  fjer|M*tualc  the  recorris  of  cul- 
ture, but  to  l»ring  thcal  imt  vu  nuKJcrn,  tiutely, 
and  intelligible  interiirtl.dionH,  so  that  all  may 
know  the  laws  of  human  proj^retss,  the  ilangers 
which  imperil  society,  the  conditions  of  advancing 
civiliKation,  Exporiimmts  \\\mtx  fundamcnUil 
laws  —  such  as  the  establishiuent  ot  home  rule, 
and  the  adjustment  <>f  the  discord  between  indus- 
try and  capit;d  —  may  destroy  or  may  promote 
the  happin^'BS  of  many  geueratittns.  Tliat  mis- 
takes may  not  be  made.  hiBtoric;iI  politics  must  ljt» 
studied,  and  what  l»  this  but  lh«'  study  of  the  ex- 
fwrience  of  mankind  in  endeavors  to  promote  the 
so<'ial  welfare?  .As  there  have  been  great  law- 
givers in  the  past.,  whose  cotles  have  Iteen  put  to 
secular  test^,   so  moment<»u3    experiment';   have 


run  tlintugh  C4.*ntiiriefl,  and  involved  the  welfai 
of  nations.  —  experiraenta  which  have  be<»n 
corded   antl  interprctetl.  but  which  call  for  ((till 
closer  study,  by  the  wicewt  intellwLs.  before 
les««)ns  are   exhausteil.     Can   such  rvsearclu-* 
uuule  in  a  moment?    <"an  they  W  undcrtal 
a  knight  of  lalMir?    Are  the  factw  t<i  l>e  gi 
in  a  cin'ulating  library  ?  Or  nuist  we  dejtend  n 
scholars  trained  to  handle  the  ap|>aratUH  of 
ing'C    (ihidstone  and  Bryce  and   Morley  may  or 
may  not  1h»  right  in  all  the  suliordinate  feature*?  of 
the  nieasun>8  whicb  they  are  lulvcK'ating  ;  but  their 
intlucuc<.>  at  this  very  njonu»nt  is  resting  on  liar 
fulcrum  of  histtiric  ku«>wledge.  the  value  of  lowd 
self-goxernment.     namilton.   Jefferson.  Mailison, 
and  Marnliall  were  far  from  being  *  iuspired '  when 
they    initiated    the    constitutional    measure©    hy 
wldcli  the  United  Stales  arc  ^orernwl :  and  there 
is  alumdant  eviilence  to  show  that  they  were 
dents  of  the  jiast  experience  of  ntankind  in  coji 
ftnlerate^l  politii^s.     The  coni|Kict  of  the  Ai.ivtlow 
was  rciluced  to  writing  within  the  sheltering  a 
t»f  Cape  ( Jod  :  but  its  ideas  are  tluise  of  men  wli 
knew   the  laws  of  ibises  and  S«jlo»uon.  and  win 
had  Aeen  in  Ilollnud,  a.s  well  as  in  England,  win 
favors  and  what  hinders  the  develojMuent  of  civ 
and  religious  libert.v.     Within  the  shadow  of 
University   of  l^yden,   a  stone   marks  the  iqw 
where  John    Robin.son  livetl,  taught,  and  died 
and  the  name  of  Klder  Brewster  of  the  Mayflow 
has   l»een  recently  diiscovered  among   the  matrii 
ulates  of  Peterhousc.  Cambritlge.     In  our  day  tl 
pi(»neers    of    1849   carried    with    them    t«»  the 
motest  shores  of  the  continent  ideas  which  w«on 
took  the  form  of  laws,  customs,  college**,  schotrb. 
chun'hes,  hospit.ils.  unknown  umler  the  Mexir-ao 
sway  ;  but  they    had    leanitKl  these  idea>i  in    llu* 
historic  si-biH^ls  of  the  Athmtic  sealM>ard. 

The  nniverftities  aie  the  natund  conservatorn  of 
tKlucational  experience,  and  should  be  rfcugnixt<d 
a.s  the  guidcH  of  public  I'ducation.  In  a  heltf»r 
state  of  society,  means  will  l>e  found  to  make  th* 
men  of  learning  in  a  given  generation  TvHfN)n8ibl«> 
fur  the  systems  of  primary  teachitjg  :  giving  |k»- 
tency  to  their  rounsol  not  only  at  the  end  but  in 
every  stage  of  schohiBtic  life.  Upon  t^'Xt-lMxiks, 
courses  of  study,  methotis  of  dis<*ipline.  the  qu.ih* 
Hcations  of  teachers,  the  value  t>f  rewards,  bonori, 
and  examinations,  the  voice  of  the  universities 
should  be  hearil,  The  confusiou  and  uncerlaiot) 
which  now  prevail  are  Indicatious  that  in  schuob 
of  the  lowest  vm  of  the  highest  grades,  re-adj 
meiits  are  needed  which  can  <Jtdy  be  wisely 
rectc<l  by  those  whose  learning  embnices 
experience  of  many  generations.  The  wifle«t  ai 
none  ttMj  wise  in  pedagogics,  but  they  are  bell 
counsellors  thau  the  ignorant. 
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Lietirr,  in  n  lott*r  to  Secrotar}'  Sewnr«l,  at 
loae  of  Uie  civil  war,  presented  a  strong  i^lea 
rrferpofenf  intemationnl  (Httput«'8  tn  luii- 
iot  R^'mindinK  the  secretary  timt  their  aii- 
y  Ind  lit««?ri  invokrti  ufKjn  ii»t»»rijal  controver- 
Knmct*  Auil  IJeriiiany.  lie  oAkeil,  Why  tutt 
to  tbpiu  in  intemationul  MfTairs'r  Tlie  law 
x  of  ft  renovrneii  univernity  in  a  niinnr  state 
i  seem,  he  says,  '♦  altnoHt  maile  for  thin  high 
ion.  and  its  8ek><'tion  as  a  fourt  of  itiU<rna- 
arhjlration  wonhl  be  a  ineaNure  worthy  of 
id  and  the  United  SUites ;''  and  Jie  riskN  tlie 
'cy  that  '•  tlie  cLs-Cancasian  race  m  ill  rise  at 
Tj  distant  day  to  the  aelet^tiou  of  »iich  iiiu- 
far  lutire  diKuifled  tlian  a  crowned  arbitrator 

the  ufllvei)  of  a  university,  there  is  one 

under  ruined,  or   |ierha|M  for|i»otten,  — 

ery  ami  development  of  unusual  talent. 

not  Ayttfixk  of  genntM,  uhich  takes  care  of 

Noixxly  enn  tell  how  it  (onien  to  juiHs  that 

of  extraonliiiary  winds  are  lK>rn  of  cotninon- 

1  |>arenlag»'.  an«l  hred  in  8<'hoi>ls  of  adversit_v, 

^frptii    iMXtks  and    uin.st.er8.     In^itutionH  are 

^Bktia.1  Ui  their  ednonlion.     But  every  one 

piKrves  in  a  series  of  years  the  atlvaneement 

Bco  erf  tAlent«,  as  distinguished  from  men  of 

tM.  uicwt  Iwlieve  that  the  foHlerinj?  diet  of  a 

.-i-xiiy—  *it»  plain   living  and  high  tliitiking  ' 

int    the   |rrowlb   of   scholars.  inveHligatoi'H, 

oralorn,  8tat(>Minen  of  enduring  repula- 

and  diHCOverers.     8u«'h  men  are  nirely 

ih  the  freedom  of  the  wildernesH,  in  the 

of  travel  and  of  trade,  or  in  the  stx-IuHion 

life;  they  are  not  the  mjtural  t*ro<hK'i 

anil  ntuseunii),  when  thrive  «ititnd  afiarti 

reitiiwi  ;   they   are  rarely   prtMtnciil   by 

of  a  lovror  grrule.   tCxce]>lions  are  familiar  ; 

lilDtury  of  civiliKation  declares  that  proui- 

'oulh  ahould  have  the  most  fnvonihN-  op^K»r- 

intfrt:ourse  with  other  uiindK,  living 

demJ,  eomradi'8  h»  well  aH  teaohers.  gov- 

Wrll  as  friendH.     It  declares  that  in  most 

(akrolfl   will  M'i/e  op(xirtunity.   and   oppor- 

help  talents.     Just   now,  in   our  own 

_       re  is  H|)»Hial  rea.son  foraflinning  that 

sjwmid   \w  enconmgi<l   withont  resf)e(.'t  to 

;y.     lnd«vxJ,  it   is  «pule   proljable  that  the 

lht»  Ktimulu8  of  ticadeuiie  honors  nirtre 

|>i>»r :  cerUiioly  the  gooil  of  soeiety  re- 

Cbat  intellectual  jKJwer,  wherever  detected, 

lie  «inouunig:ed  to  ejcercise  it^  highest  fnnc- 

I  Newman  (in  a  page  which  refers  to  Sir 

m'»»  per«:e|ition  of  trutht^,  niatheniatical 

tliough  proof  wa»  absent  ;  and   to 

Bylrcster'ii  discovery,  a  ceritury  and  a 


half  later,  of  the  proof  of  Newton's  rule  for  aacer 
taining  the  imaginary  r<K)tB  of  (Hpiation.s)  snyn 
that  a  p^irallel  gift  is  the  intuitive  perception  of 
charact^T  iHwsesBtHl  by  certain  men  ;  as  there  are 
pbysirians  vvh«>  excel  in  diagnosis,  and  luayfrs  in 
the  detwtion  of  crime. 

Maurice,  the  great f*t<l  theologian  of  our  day.  was 
841  strong  an  ailvtwatn  of  nnivi-rsily  eihication. 
that  he  muggettij^  a  >«>rl  i»f  »/«<;  irniTaitttt  forcing 
"thiwe  who  are  dcHtined  by  their  birth  «.>r  proper- 
ty  to  any  thing  alv^ve  the  ntithlle  station  in  ho- 
ciety.  and  intended  to  Jive  in  England.  ...  to 
show  cause  why  they  «lo  nut  put  theui.selvefi  in  the 
best  positicw  for  becoming  «iiat  Coleridge  calls 
the  •  clerisy '  of  the  land." 

Devotion  to  literature  will  always  distiiigui»h 
a  complete  university.  Within  the  acudeniii- 
waibi  you  may  alwayH  tind  the  lover  of  humani- 
ties ;  lieri:'  in  jx^r|>etnal  re^iidenee,  thowe  who  know 
the  Athenian  draniatii^tH,  the  Augustan  |»*x>t.s,  the 
niediiieval  epitr  writers.  CliaiH'er  and  Shaktipeare. 
and  the  leaders  in  literature  of  every  nanu'  and 
tongue.  In  tin'  ela'<s-n»onirt  of  lb*-  univeraity, 
Huccessivt*  generations  of  yuuth  should  l»e  pre- 
senter! to  thet<e  illimtriouH  men.  The  secrets  of 
tbnir  cxeellencc  should  l>e  |xtintetl  nut  ;  the  «le- 
light*!  of  litiMary  t^njoyment  should  be  set  forth  : 
liie  |«i(iHil>ilitieH  of  prcHluction  in  our  day  should 
1h'  indicatiHl  ;  and.  withal,  the  priticiples  of  crit- 
icism slu»uld  Iw  inculcated,  as  remole  from  sar- 
ra.srn  an<l  tauU-linding  on  the  oue  Ijand.  as  from 
prostrate  ndt«ratiou  an<l  overwrought  sympathy  on 
the  otlu-r. 

It  is  common  in  these  days  to  lament  that  the 
tawt*'  of  tlie  ]njbli<-,  as  inilit  aled  by  the  remorseless 
Kelf-n'i'tiidiug  apparatus  of  thi-  public  libraries  and 
the  glaring  indiialious  uf  tlie  iKRik-stalls,  is  «le- 
praveil :  but  it  is  wdl  to  reniemljer  that  many 
cuunteracting  iullucncvs  are  vigorous.  Never  was 
.Shakspeare  read  and  Htudio<l  na  be  i»  to-Uay : 
never  was  t'haucer  so  familiar  to  the  youth  ut 
H<'hool:  never  was  the  Uiblc  so  widely  read  :  never 
were  such  tnmslations  »cc4'ssibli-'  as  are  now  with- 
in reach  of  all.  In  all  this,  the  jxiwer  of  the  nni- 
vf^rsities  is  felt:  give  Ihern  the  credit.  Hut  let  us 
ho|M'  that  ill  the  lutinc  mor«'  attention  than  ev.-r 
before  will  Im*  given  to  I  lie  study  of  literature  fuid 
art.  Fortunate  uouhl  it  l>e  if  in  every  seat  of 
learning  such  a  living  lejiclu'r  could  be  fovmd  as 
ii  Wordsworth,  a  Tennyson,  a  Browning,  or  a 
L«jwell. 

Among  the  chanu'teriatics  of  a  university,  I 
name  the  defence  of  ideality,  the  uiaintcnawce  of 
spiritualism.  There  are  those  in  every  generation 
who  fear  that  inquiry  is  hostile  tt<  rebgion.  Al- 
though univeraities  ure  the  children  of  the  Chris- 
tian church,  although  fur  a  lung  period  the  pa|*al 
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sanction  was  desirable  if  not  essential  to  their 
establishment,  although  the  earliest  colleges  in 
this  country  were  strictly  religious,  and  although 
almost  every  denomination  in  the  land  desires  its 
own  university,  there  is  an  undercurrent  of  talk 
which  shows  that  the  influence  of  the  higher  wlu- 
cation  is  often  regarded  in  certain  circles  as  ad- 
verse to  spiritual  and  religious  life.  If  this  were 
so,  many  would  prefer  to  see  the  academic  walls 
fall  down  in  a  night,  and  the  treasures  of  the  ages 
reduced  to  smoke  and  ashes.  But  fortunately, 
indeed,  there  is  no  such  danger.  Alarmists  are 
cowards.  That  piety  is  infantile  which  appre- 
hends that  knowledge  is  fatal  to  reverence,  devo- 
tion, righteousness,  and  faith.  As  the  most  recent 
utterances  of  science  point  more  and  more  steadily 
to  the  plan  of  a  great  designer,  as  the  studies  of 
psychology  and  of  Jiistory  confirm  the  doctrine,  at 
least  as  old  as  Solomon,  that  rigliteousness  exalt- 
eth  a  nation,  so  we  may  aflinn  that  the  two  essen- 
tials of  Christianity,  on  which  liang  all  the  law 
and  the  prophets,  —  the  love  of  CJ(k1  and  the  lo%'e 
of  our  neighbor, —  are  enforced  and  not  weakened 
by  the  influence  of  universities.  We  may  also  rest 
assured  that  institutionE  devoted  to  the  ascertain- 
ment of  truth  as  the  ultimate  object  of  intellectual 
exertion,  and  to  the  promulgation  of  truth  as  an 
imperative  moral  obligation,  are  not  the  liarbin- 
gersof  harm.  Individuals  will  err;  generations 
will  lalx)r  under  false  ideas ;  domineering  intellects 
will  dazzle  for  a  time  the  ordinary  mind  ;  error, 
like  disease,  must  Ik?  clearly  underotooil  before  the 
mode  of  correction  can  be  formulat^nl ;  but  there 
is  no  better  way  known  to  man  for  securing  in- 
tellectual and  moral  integrity  than  to  encourage 
those  habits,  thofee  methofls,  and  those  pursuits 
which  tend  U)  establish  truth. 

Near  the  close  of  his  address  before  the  Univer- 
sity of  Munich,  at  the  celebration  of  its  jubilee  in 
1872,  a  great  theologian.  Dr.  DolUnpfr,  referred  to 
the  perils  of  the  times  in  wonls  which  were  re- 
ceived with  pn>longed  applause.  "  Who  knows,"' 
said  he,  "but  that  for  a  time  Cermany  may  re- 
main confined  in  that  strait  prison,  without  air 
and  light,  which  we  call  materialism  ?  This  would 
be  a  forenmner  of  approaching  national  ruin. 
But  this  can  only  happen  in  case  the  universities 
of  Germany,  forgetting  their  traditions  and  yield- 
ing to  a  shameful  lethargy,  should  waste  their 
best  treasures.  But  no,  our  universities  will  form 
the  impregnable  wall  ready  to  stop  the  devastating 
flood." 

The  maintenance  of  a  high  standard  of  profes- 
sional learning  may  also  be  named  among  the 
rer|uisites  of  a  university.  So  it  is  on  the  conti- 
nent of  Europe,  so  partially  in  Great  Britain,  so  it 
should  be  everywhere.     The  slender  means  of  our 


fathers  compeUed  them  to  restrict  their  outlays  to 
that  which  was  regarded  as  fundamental  or  gen- 
eral education ;  and  so  it  came  to  pass  (aawtt  have 
already  been  reminded)  that  professional  scliools 
were  established  in  this  country  as  independent 
foundations.  Even  where  they  are  placed  undn* 
the  university  aegis,  they  have  been  regarded  as 
only  children  by  adoption,  ready  enough  for  the 
funds  which  have  been  provided  for  academic 
training,  but  without  any  claims  to  inherit  the 
birthright.  The  injury  to  the  country  from  this 
state  of  things  is  obvious.  The  professional  schoob 
are  everywhere  in  danger  of  being,  nay,  in  many 
places  they  actually  are.  places  of  technical  instead 
of  liberal  education.  Their  scholars  are  not  en- 
couraged to  show  a  proficiency  in  those  funda- 
mental studios  which  the  experience  of  the  worid 
has  demanded  for  the  first  degree  in  arts.  It  is 
well  known  that  many  a  medical  school  graduates 
young  men  who  could  not  get  admission  to  a 
college  of  repute.  Ought  we,  then,  to  wonder 
that  quackery  is  jrapular,  and  that  it  is  b^ter  to 
own  a  patent  medicine  than  a  gold-mine?  It  was 
a  wise  and  good  man  who  said  that  there  is  no 
greater  curse  to  a  country  than  an  uneducated 
ministry,  and  yet  how  common  it  is  for  the  schools 
of  theology  in  this  country  to  be  isolated  from  the 
best  afllliations  !  lawyers  are  too  often  trained 
with  reference  to  getting  on  at  the  bar,  and  find 
themselves  unprepared  for  the  higher  walks  of 
jurisprudence  and  statesmanship.  The  mjemben 
of  congress  and  of  the  state  legislatures  annually 
exhibit  to  the  world  poverty  of  preparation  for 
the  critical  duties  which  devolve  upon  them.  I 
am  far  from  l)elieving  that  university  sohotds  of 
law,  medicine,  and  theol<^y,  will  settle  the  ^et- 
plexing  questions  of  the  day,  either  in  rcience, 
religion,  or  politics ;  but,  if  the  experience  of  the 
world  is  worth  any  thing,  it  can  nowhere  be  so 
effectively  and  easily  acquired  as  in  the  faculties 
of  a  well-organized  university,  where  each  par- 
ticular study  is  defined  and  illuminated  by  the 
steady  light  which  comes  from  collateral  pursuits, 
from  the  brilliant  suggestions  of  learned  and 
gifted  teachers.  Moreover,  science  has  developed 
in  modem  society  scores  of  professions,  each  of 
which  requires  preparation  as  liberal  as  law,  medi- 
cine, or  theology.  The  schools  in  which  modem 
sciences  are  studied  may  indeed  grow  up  far  apart 
from  the  fostering  care  of  imiversities ;  and  there 
is  some  advantage  doubtless,  while  they  are  in 
their  early  years,  in  being  free  from  academic 
traditions :  but  schools  of  science  are  legitimate 
branches  of  a  modem  university,  and  are  gradual- 
ly assuming  their  proper  relations.  In  a  signifi- 
cant paragraph  which  has  lately  appeared  in  the 
newspapers,  it  is  said,  that,  with  the  new  arrange- 
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\  for  iiislTtjction  in  Ihe  UniTersity  of  Carn- 
Kng.,  itB  degre*?  of  tngimxT  will  he  one 
the*  maet  valuable  wliioli  can  anywhere  be 
net!. 
Finally,  among  the  merit*  of  a  LinivfrRily.  in 
III-  pnltuotion  of  a  8|iirit  f»f  ri'fMjse,  As  the  iMb- 
r>i'Hi<»nH  of  tuotleni  civilj^'itioti  multiply,  hh 
i'H-wpai)er  fntjprprihe  hringc*  to  our  djiily  virion  the 
DiiilictH  and  trau»nction»  uf  mankind,  as  Ixxiks 
roroe  euperahundniit,  an»l  |MTi«jdi<.al8  nir»ri»  /md 
piin*  indiNprnsahle.  — and  wwm'  jiihI  murt*  ttH.-lini- 
bJ.  ^  M\vn<c  rorrwtivemiihl  I'xiHt.  or  thore  will  U* 
» uiott'  t-njcynient  in  an  inlelltH'tual  life  than 
'  18  in  making  money  in  tlic  liirtii«nl  of  the 
T\^^•  whirl  of  the  nineteeiilh  century  has 
k1  d  the  colleges,   with  detriment  to 

!»•<  A  hirh  l>est  promt it«'s  the  acquisition 

KiMiwhiltH.  A  man  of  )ireal  ex|>erience  in 
iil.tlti'  atfair?*  \\iw  said  that  a  great  university 
bould  tte  ttt  oni-e  "the  beBt  pbice  of  education, 
grratest  machine  for  research,  and  the  most 
Vicious  retreat  for  learnetl  leisure."  This  i8 
the  truth,  hut  it  is  oidy  a  half-tniHi. 
\  with  ample  retiourees  for  the  &u|>|kmI 
lv(Hltiait<.»r8,  si'holar^,  thinkers,  ami  phiioKo- 
numerous  enough,  learned  enough,  aud 
Dough  to  l<e  felt  among  tlie  ]>ow»,Ty  of  the 
rill  |irr»vc  the  safeguards  of  repose,  not  only 
I  «'ho  liv«.>  u  ithiu  lln-ir  li';»rned  eloisters. 
■  all  who  i-oiii*'  under  their  inlhifnee.  A 
of  the  choieest  miiiils  priHlm?*^!  in  any 
engnged  in  refN-iving  and  miparling 
devote<l  to  the  study  of  nature,  the 
"oiient**  of  literature,  the  nutrvellou8 
*  inuthematieal  rearming,  tlie  re- 
^i  oiMOMtal  evidenee.  the  progress  of  hmuau 
anii  the  fouiidntions  of  reltgiium 
I  in  lie  at  once  an  example  of  pnwlurlive 
X%%\\*:  nnd  »n  incitement  to  the  philoHophic 
■  I  un|HirtJOit  to  our  eonntryuu'U  in 
I  the  miwM-ahle  rry  of  [H'SBimitiuj  on 
liund.  and  the  delightful  hut  de«x'itful 
of  <iptimi>im  on  the  olhrr  hand,  are  in 
'  of  trading  then>  from  the  miildle  patli,  ami 
tbnt  roHHonahlenens  of  mind  which  tin>t 
»Uiat  which  is,  and  tlien  liaa  the  hope 
I  coamgf  to  Hlrivc  for  the  l«Hter. 
i  la  wliai  luui  now  been  Kiid,  it  turn  Ix-eu  nuide 
nC  tUnt  our  fathers  brought  with  them  to 
ern  w<irhi  the  i<lea  of  u  university  as  aD 
oo  «ii|ierior  t<J,  though  not  exclusive  of,  a 
iMilliy,  and  that  this  idea,  sometimes  obt^-ured  by 
tsMt,  has  nrver  lont  it«  radiance.  I  have  al«o 
caltid  ynor  uttenlion  t4»  some  of  the  runction8 
an  I  ill  the  conception    of  a  uni- 

—  '.  I     .iicement  of  leiu'ning.  the  con- 

iu(  knowledge,,Lbe  development  of  talent, 


the  protnotion  "'f  apirittiality.  the  cultivation  of 
literature,  the  olevati'iu  of  professional  standanlb. 
find  the  maintenance  of  rejH^se. 

I  add  a  f«w  suggeHtiiiutt  of  a  practical  character, 
width  I  lio|M'  will  Im<  approved  in  this  seat  of 
learning. 

We  should  look  for  the  lil>eral  endowment  of 
univerKities  to  the  generosity  of  wealthy  indiviil- 
uals.  It  is  flouhtful  whether  the  national  gov- 
ernment, or  the  poveruuient  of  any  state,  will 
ever  provide  funds  which  will  l>e  adequate  for  the 
highest  education.  TlU're  is  a  growing  disfiosition 
in  the  Kistern  states  to  restrict  all  provision  for 
public  instruction  to  t?chiKjls  of  primary  and  kcc- 
ondjiry  rank.  Were  any  legislative  ImmJv  to  ajv 
propriate  a  sutficient  financial  supjjort.  there  is 
nothing  in  the  tendencies  of  modern  ftolitics  to 
show  that  the  reia-esentatives  of  the  people,  aa 
they  are  in  tlietw.*  days  eUH:te<I,  would  have  the 
witwlom  to  mark  out  the  pathway  of  a  g^reat  uni- 
versity. Ecclesiastical  zeal  is  more  likely  to  be 
8ucci>s8fully  invoktiil.  The  conception  of  a  uui- 
vcrpity  pervaded  by  a  spirit  of  enlightened 
Christianity  in  inspiring  to  the  mind  of  every  lie- 
lie  ver.  It  seems  to  associate  religion  anti  science 
as  co-workers  for  the  g<H>d  of  man.  It  is  more 
than  prolMiMe,  under  this  consideration.  Ihnt  a 
I'jitholic  univeroity  avUI  ere  long  be  initialed  ; 
ami,  If  it  sut'teeds,  the  example  may  Uwl  to  a 
imion  of  F'rotestanl.s  for  a  kindred  ol»je<:t.  But 
it  would  lie  a  misfortime  and  an  injury,  as  I  bo- 
heve.  It)  the  religious  progrei*  of  the  country,  if 
each  of  the  denoniiniilions  into  which  the  evan- 
gelical wiald  is  divided  were  to  aim  at  the  uiain- 
tenance  of  a  university  under  its  own  sectarian 
name.  The  endown^ents  which  are  called  for  are 
too  large  to  lie  made  up  by  jjctty  contributions, 
(ireat  gifts  are  essential,  and  ctmse^pienf ly  tliope 
who  in  the  favorable  conditions  of  this  fruitful 
aud  prosperous  land  have  acquired  large  rortune.s 
hlioidd  l>e  urge<l  by  all  the  considerations  ttf  far- 
sighti'd  philanthroi»y  to  make  generous  contribu- 
tions lor  Ihi' dt-Vflnpnumt  uf  the  highest  institu- 
tions of  learning.  There  is  now  in  the  golden 
lxM»k  of  our  republic  a  n»>ble  list  of  such  benefac- 
tors. Ex])eriHnee  has  shown  no  safer  investments 
than  those  which  have  l»oen  given  to  learning.  — 
nt.aie  which  are  more  |K*nnanent,  none  which  yiehl 
a  lM?tter  return. 

It  is  a  common  error  in  this  country  to  suppose 
that  we  need  many  universities.  Just  the  i-everec 
is  true :  we  need  but  few,  but  we  need  them 
strong.  There  is  great  danger  that  funds  will  !««> 
scattereil,  teachers  isolated,  and  schtilars  kept 
away  from  their  jiroper  lielda,  by  attempts,  of 
which  we  have  seen  too  juany,  to  establish  jmjsI- 
gradiiate  courses  with   very  iuadcijuute    meiuis. 


SCIEJSIVE, 


f\^.T.     VTIT      Nr 


Even  profesRional  schwils  Imve  been  initintp<l 
where  tho  fV^:*  of  tlx:*  f»upilft  have  Uniu  fhe  only 
crit<?rm  of  sikvi-}*.  VVV  tthoriM  l«>n<l  «<nr  inrtuenrr* 
a»  Bcholarn  to  enlMrgiri^  tlif  rrtJonrcfB  rif  the 
univorsitieu  which  uro  slrong,  ami  to  <UK«'OumKin^ 
now  foimdHtiiniB  titihttts  thoro  w  a  |wwilivt>  giuir- 
ant.v  that  they  are  also  Ut  he  atnmg.  There  arc 
It.ilf  u  dozen  or  more  places  which  could  l»e  naineil 
where  a  million  of  dollars  woiiJ«l  be  more  fruitful 
than  tlirire  that  !»um  in  any  new  estahlLbhment. 
No  greater  wr\ice  coiiM  1ki  rendered  at  tliis  time 
than  a  rijfid  enforcement  «>f  the  scriptural  rule. 
•'  For  whos«»eTer  hath,  to  him  ishall  t>e  ^iven,  an*! 
he  shall  have  more  abun»hince  :  but  whi»s<H^vcr 
hath  not.  from  him  sh/UI  be  taken  away  even  that 
he  hath." 

There  is  another  danser  to  which  I  must  <:)U 
attention,  —  the  dan^tr  of  an  »nc(»rre<*t  conception 
of  the  punnTsea  which  should  inHuemeyounf^men 
ill  pursuing  university  cournea  beyond  a  college 
curriculum,  Tlu>*e  who  have  watched  the  ten- 
dencies i»f  Rraduated  students  muhi  have  olwerved 
with  a  go<Ml  deal  of  alarm  the  disposition  which 
thev  wiraetimes  show  to  conccntrsite  allcntiiMi 
upon  very  special  subjirts.  Unfortunately  many 
of  thc-he  Nuue  persons  are  entirely  tlei»endent  for 
their  8Upp<»rt  on  the  salaries  which  they  may 
earn.  Now,  instead  of  bringin;^  to  the  cduca- 
tiiinul  exchiinge  <iiuilitics  which  are  always  in 
demand,  an<l  whicli  always  receive  remuneration, 
they  come  forwanl  as  <l(xnor8  of  pliiloHopliy  with 
s|ie<-ial  attainuH^nLs  in  s<»me  !itnile<l  ti«<ld.  and  are 
saddened  to  Ihid  that  there  is  no  denumd  for  the 
aciiuisitionH  whicfi  Ihey  offer.  1  do  uot  hesitate 
to  say  that  if  the  drift  <d'  universiity  work  in  this 
country  is  toward  premature  and  excessive  Hi»e- 
eiidixation,  many  a  mariner  is  dix*irie<l  ti»  ship- 
wreck on  that  njck.  Kvt-n  in  ticrmany,  where 
siK-ciallKation  has  been  fav<ired,  the  cry  is  heard, 
t4X»  many  specialists,  t4)o  many  university  candi- 
dates. It  would  Iw"  a  misfortime  to  this  comitry, 
if  we  sbviuld  Jind  in  the  roui-se  nf  a  few  years  a 
su|>era1iun<lani'e  of  men  with  rare  n«-'|ui.siti(»n8  of 
.X  kind  for  which  there  is  no  demand.  It  w«inkl 
then  Im;  rightly  said  that  our  universities  did  Jiot 
produ«e  the  fruit  wluch  had  l>een  expiM^ted.  On 
the  other  hand,  if  residence  in  a  university,  l»eyond 
the  c« 'liege  course,  is  fouud  to  widen  the  student's 
ca[>acitie8  iis  it  jncrejunes  his  knowhiKlge ;  if  ho 
learns  the  art  of  imparting  what  he  knows;  if 
he  aeqiiin*  the  .sense  of  proportion,  and  sees  the 
subjects  which  he  studies  with  the  right  jjerspec- 
tive ;  if  b^  strengthens  the  foiindations  as  he 
carries  upward  the  oljelisk,  —  then  be  will  gain,  and 
not  lo«e,  by  prolonged  yirepsiration  for  the  duties 
of  life.  For  every  individual  who  may  witli  wis- 
dom be  encouraeod  to  devote  himself  to  a  very 


limited)  domain,  there  are  scores  who  may  be  bid- 
den to  widen  their  culture.  I  do  not  now  refer  to 
thfiw  upcjn  whom  fortune  has  smiled,  and  who 
have  the  means  to  «l<t  as  they  pleiise  in  pn^jiaring 
fur  life ;  but  I  have  in  tuind  many  a  struggling 
aspintnt  for  the  scholar's  fame,  who  would  hn  a 
happier  and  a  more  useful  man  if  he  Jwid  not  wt 
his  fa«'e  so  ixwdutely  agninfit  th«T6©  studies  which 
adorn  the  intellwtual  character,  and  give  grace, 
dignity,  and  acceptability  to  their  p«»«8eeeor.  Thf 
first  business  of  every  man  is  to  win  hirtbredd; 
if  he  is  sure  of  that,  he  may  wander  at  his  <»wn 
sweet  will  through  meadows  and  woods. 

In  ail  the  diflicidtii^  which  are  encouutoreil  by 
those  who  are  endeavoring  to  advance  tlie  in»titu- 
lions  of  thin  counti-y  to  their  highest  usefuln*^**, 
creat  encouragement  may  Im*  derives!  froni  a  study 
of  the  results  sei'ured  in  other  countries  and  in 
other  ages,  li  is  only  by  the  review  of  long 
IM-rioils  of  time  that  the  most  instructive  le«8oni» 
can  be  learned.  The  history  of  Euroiienn  univrr- 
sities  is  yet  to  l>e  written  by  one  who  has  the 
reiiuisite  vision,  and  who  can  e*ttimate  with  an 
atHUirate  judjjment  the  various  forces  l»y  which 
they  have  been  moulilefl,  and  the  various  servicw 
they  have  rendered  to  humanity.  But  there 
are  many  histories  of  famous  foundations,  manjrJ 
bi«TgraphieH  of  iHustrious  teachers,  many  survej-gj 
of  literature,  Ht^ence,  rmd  education,  matiy  elab- 
orate M'hemes  <jf  orgauiz.atiou,  and  many  pn>- 
posals  of  reform.  The  mind  of  a  majiter  is 
indce<l  uikhUhI  to  ctxirdinate  what  is  thus  re- 
corded,—to  Ih>  the  interi>reter  «»f  the  hoiw* 
called  Ix'autiful.  But  the  American  seholar 
need  not  wait  for  such  a  coniprehensix'i*  work . 
the  American  philanthropist  noe^l  not  debiy  hi* 
henefactiona  until  more  exiii-riencn  is  senired. 
The  centuries  speak  with  many  voices,  but  theT 
iire  all  harmonious.  From  the  revival  ut  letters 
until  now.  from  the  days  of  (rerson,  the  great 
chancellor  of  the  ITniversity  of  Paris,  live  hundnd 
years  ago.  every  advance  in  civili7.ation  hjis  li*vn 
deiK>ndent  upon  the  inlhiences  whi(Ji  have  pro- 
ct^<li.il  from  the  scats  of  learning.  Their  light 
h.-is  iUuminated  the  foi-emost  nalioim  of  Christ«'n- 
dom.  In  (lays  t<»  come,  more  Uian  io  days  that 
are  r»ast,  their  power  for  goo<l  will  Ik?  felt  upon 
the  intercHls  of  mankind.  Let  us  ho{»e  and  U-- 
licve,  lot  us  lalsir  and  pray,  that  the  A  men 
universities  when  they  are  fully  organiRnl  ( 
be  wortlijillies  of  the  strongest  and  Iwst  founda- 
tions, —  weady  promoters  of  knowledge,  virtoi', 
and  faith. 

The  sixty-ninth  annual  meeting  nf  the  8wi» 
society  of  natural  science  will  lie  held  at  Geuer*. 
Aug,  9-12. 
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COMMENT  AND  CRITICISM. 

\  V.a.  FtSH  COMMISSION  ie  DOW  well  starte<1  in 

DUier  work.     Profesjjor  Baird  and  a  party  of 

fii  iot/fti  iK<iet>ti^c  men  and  investigators  are   at 

f  Vriod'i  HoD  :   the  Alliatroes  is  in  northern  waters, 

I  rj^g<Hi    in   dreJging  for  marine  life  ;    the  Fish 

I  fiivk  has  gone  to  St.  Jeromes,  on  the  Chesapeake  ; 

I  the  Lookout  haa  been  engaged  for  some  time 

I  ittche  lowex  Che«ai)eake,  conducting  eiperiniente 

\Ja  hatching  crabe  and  Spanii^b  mackerel.     At  St. 

►  the  principol  w  ork  is  in  oyster-culture.  At 

flhti  ■rtrnn  the  eipawning  oysters  are  secured,  and 

tlhatptttirn  takpo  from  them  artificially  by  metbrids 

|iWrif«d  b  IS  Ryder  and  Brooks.     Perhaps 

>  most  "  t  features  of  the  work  of  the 

I  this  season,  however,  are  the  experi- 

in  the  propagation  of  crabe  and  Spanish 

lauckiPTc).  which    bid   fair  to  be  as  Buccessful  as 

Vbo"  iunugurated  at  Wood's  Roll  in  the 

fUtiL  ligation  of  tlie  lobster.     One  of  the 

nanU*  o^  thfTse  experiments  will  be  the  tninspor- 

,  Htkia  of  luillioDH  of  young  crab  to  the   Pacific 

,  where,  when  onc«  firmly  established,  ihey 

'  will  add  materially  to  the  fo<xi-products  of  the 

vtton  of  that  section.    Scientific  experts  on  the 

onuttifti'  '  imt  no  crab  of  the  Pacific  waters 

en*ver  i  i-lace  of  the  blue  or  edible  crab 

«f  Uit  Atlantic  coast. 


Hb  PAarncuB  institute  in  France  is  more  buc- 

OHilii)  ir]  :ils  for  financial  aid  than  a  simi- 

Ur  infSiti  .ized  for  the  Hame  purpose  in 

IkrcitT^if  N«*w  York.     The  French  pfople  have 

•  jr^dv  '^oatributtH]  more  than  one  million  franca 

thti  |*erpeluation  of  the  Paris  institute,  at 

"•.Lu  miTTc  tlian  a  tliousand  persons  have  been 

I  BMailah.<d  for  the  prevention  of  rabies,  while  we 

the  support  given  to  Dr.  Mott 

se  is  so  meagre  that  his  work 

will  pft)faal)lr  be  discontinued  after  a  few  weeks. 

^-  .toicrican  people  were  willing  to  subscribe 

Ltoiixuited  atnotiot  to  send  a  few  children  to 

i-in  'i.»w    tliat  an   opiwrtunity   is   given 

thui.  •'*•  protection  to  the  whole  popula- 

tmotU-  '  states,  they  fail  to  respond. 


The  cjontroversy  over  tlie  glacial  origin  of 
lake-basins  has  had  a  satisfactory  termination  in 
at  least  one  case.  HeJra  of  Zurich  has  main- 
tained the  inefficiency  of  glacial  erosion,  and  re- 
fused to  a<lmit  that  the  Swiss  or  any  other  large 
lakes  could  have  such  an  origin.  Penck,  lately 
of  Munich,  now  in  Vienna,  has  insisted  that  the 
Bavarian  lakes  were  cut  out  by  ice,  and  implied 
tliat  Lake  Zurich  and  many  others  were  also. 
Last  fall  these  two  professors  undertook  a  joint 
excursion,  going  together  to  the  ground  formerly 
e.xarainefl  by  each  one  alone,  and  they  found  that 
their  problems  are  really  distinct.  Heim  now 
admits  that  the  Bavarian  lakes  are,  after  all,  moet 
probably  glacial  excavatioiw  in  gravel  deposits  ; 
and  Penck  sees  that  dislocation  has  had  an 
essential  share  in  the  formation  of  Lake  Zurich, 
although  ice  may  have  given  it  the  finishing 
touches.  The  concluding  paragraph  of  their  joint 
report,  as  translated  in  the  Geological  magazine 
for  June,  teaches  a  larger  lesstjn  than  many  con- 
troversialists have  learned:  "There  is,  therefore, 
no  real  difference  of  opinion  between  us,  touch- 
ing the  Lake  of  Zurich  and  the  lakes  of  the 
Bavarian  highlands,  either  as  regards  the  facts 
or  the  conclusions  from  them  ;  and  as  in  the 
present  case,  so  also  does  it  often  happen,  that,  by 
a  more  exact  conjoint  examination,  differences 
become  of  much  less  importance  than  they  ap- 
pear to  be  from  a  distance." 


Lady  Flora  Wilmot  died  at  Swansea,  Eng., 
after  taking  chloroform  in  a  dentist's  chair,  ftn* 
the  extraction  of  a  tooth.  The  anaesthetic  was 
administered  by  a  physician.  The  patient  had 
taken  chloroform  twice  before  without  any  bad 
effects.  In  all,  but  two  drams  were  used.  All 
attempts  to  restore  the  patient  by  the  nee  of 
nitrite  of  amyl  and  artificial  respiration  were  of 
no  avail.  The  physician  remarked  immediately 
after  the  extraction  of  the  tooth,  "  I  hate  giving 
cldoroforra  for  you  dentists,  because  you  will  have 
your  patients  sitting  up."  Both  the  dentist  and 
the  physician  were  exonerated  by  the  jury  which 
was  calleil  to  hold  an  inquest.  The  evidences  of 
the  danger  in  the  administration  of  chloroform 
are  so  overwhelming,  except  in  a  very  few  caaea, 
that  no  one  is  justified  at  the  present  day  in  using 
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it  in  so  simple  an  operation  as  the  extraction  of  a 
tooth  ;  and  a  jury  vrouM  Ije  doing  ita  full  duty  in 
holding  resfionsible  for  the  death  of  the  patient 
any  physician  or  dentist  who  administered  it  in 
such  a  case,  witli  a  fatal  result. 


One  op  the  difficdl.t  problems  which  pre- 
Bta  itself  for  solution  in  the  south  is  how  to 
reduce  the  mortality  among  the  blacks.  That  it 
has  not  yet  been  solved  is  made  evident  by  a  study 
of  the  vital  etatiftice  of  southern  cities.  Tljese 
records  show  that  the  death-rate  of  the  negroea  is 
double  that  of  the  whites.  Savannah,  Ga.,  how- 
ever, seems  to  be  exceptionally  unhealthy  in  this 
regard.  It  is  stated  that  in  that  city,  while  the 
rate  for  the  white  jxipulation  ia  but  12.19  \wx 
thousand,  a  remarkably  low  rate  and  probably 
not  correct,  that  for  the  blacks  is  123.  If  theee 
figmree  ai'e  correct,  there  is  opportunity  for  much 
missionary  work  of  a  sanitary  nature  in  the  city 
of  Savannoli. 


ECONOMIC  LAWS  AND  METHODS. 

If  it  should  be  said  that  the  materia!  out  of 
whicli  the  science  of  mechanics  was  built  was 
woo<i  and  stone,  iron  and  steel,  every  one  would 
see  the  mistake.  But  when  Mr.  H.  C.  Adams,  in 
his  interesting  paper  on  economics  and  jurispru- 
dence, speaks  of  the  material  surroundings  of  men 
and  the  lejs^al  structm-e  of  society  as  material  out 
of  which  the  science  of  economics  is  built,  be 
falls  into  precisely  the  same  error  {Science,  July  2). 

It  would  be  unfair  to  Mr.  Adams  personally  to 
lay  too  much  stress  on  a  random  expression  torn 
from  its  context ;  but  it  is  not  unfair  to  the  school 
of  thought  to  which  he  belongs.  We  have  singled 
this  expression  out  for  criticism  because  it  is  char- 
acteristic of  the  school.  It  represents  a  view  of 
the  whole  subject  which  is  likely  to  lead  to  grave 
mistakes  in  thinking  and  in  action.  That  Mr. 
Adams  himself  will  make  those  mistakes,  we  do 
not  believe.  We  should  be  sorry  to  say  a  word 
which  should  even  seem  to  detract  from  the  value 
of  his  work.  He  is  one  of  the  few  men  who  com- 
bine originality  with  critical  judgment.  But  the 
high  character  of  the  writer  makes  it  all  the  more 
necessary  to  protest  against  his  mistakes,  even 
though  they  be  but  incidental.  What  he  does 
inadvertently,  others  will  be  led  to  do  deliber- 
ately. 

The  error  lies  in  confounding  the  material  to 
which  a  science  is  applied,  with  the  material  out 
of  which  it  is  built ;  or  —  to  put  the  same  thing  in 
another  form  —  in  identifying  the  material  of  a 


science  with  the  materials  of  an  art.  In  itself  this 
may  seem  a  trivial  matter  ;  in  its  consequences  it 
is  extremely  serious. 

Tlie  material  out  of  which  the  science  of  me- 
chanics is  built  ia  not  wood  or  iron,  in  any  sense 
whatever.  The  science  is  built  out  of  a  few  sim- 
ple laws  of  motion,  nowhere  exnctly  tealixed  itt 
nature,  and  yet  now  admitted  by  every  eenslbl* 
man  to  be  true.  And  in  like  manner  the  material 
out  of  which  the  science  of  economics  is  built 
consists  of  a  few  simple  laws  of  human  rmture, 
the  chief  of  which  ia  that  men  strive  to  obtain 
the  maximum  of  satisfaction  with  the  minimum 
of  sacrifice.  It  does  not  insist  that  the  sacrifice 
shall  be  solely  physical,  or  the  satisfaction  purtl y 
material.  It  makes  no  more  unwarranted  assump- 
tions than  does  pure  mechanics.  The  *  econoniic 
man '  has  ns  much  and  as  little  real  existence  as 
the  '  material  point.*  As  the  fundamental  aasiinip* 
tiouB  of  mechanics  are  involved  in  the  definition 
of  motion  and  the  fact  of  its  measurement,  so  the 
fundamental  assumptions  of  political  economy  are 
involved  in  the  definition  of  motives,  and  the  fact 
of  their  moasureraent.  This  measurement  is  far 
less  accurate  in  moral  science  than  in  physii-al 
science  :  the  danger  of  dogmatism  is  therefort* 
greater,  and  the  need  for  verification  more  •x)D- 
stant.  But  to  say  that  the  verification  w  the  sci- 
ence, is  as  much  a  mistake  in  the  one  case  as  in 
the  other. 

It  is  a  mistake  which  is  often  made,  and  which 
does  great  harm,  both  in  science  and  in  practic 
It  defeats  the  usefulneas  of  verification  as  a  i 
of  discovery.  An  illustration  will  help  to 
this  clear.  The  discovery  of  Neptune  was  doe  1 
a  study  of  the  motions  of  Uranus.  It  was  fo 
that  these  motions  were  not  exactly  such  as 
laws  of  raechanics,  applied  to  the  position  of 
known  planets,  would  explain.  It  waa  tberefo 
assumed  that  there  must  be  certain  unknown  coa 
ditions  which  entered  into  the  case  ;  and  careful 
reasoning  led  to  the  diacovei-y  of  a  new  planet^l 
whose  position  and  size  fulfilled  tbose  condition 

Now,  let  it  be  observed,  that,  by   the  metho 
which  the  historical  school  so  highly  commend 
the  inference  from  the  motions  of  Uranus  wo 
simply  have  been  that  the  law  of  gravitalion 
V3t  as  rigid  as  is  commoniy  sttppottvd.     Such 
inference  would  not  merely  have  lieen  wrung  i^ 
itself,  but  it  would  have  prevente<i  the  disco\-« 
of  Neptune. 

It  is  only  when  you  assume  a  rigid  law  ibnt  your  , 
verification  leads  to  new  discoveries  ;   and  it  le 
to  the  moat  fruitful  discoveries  where  the  law 
first  seems   to  fail.     That  these   new  discove 
may  sometimes  take  such  a  form  that  the  old  stall 
ment  of  the  law  will  need  to  be  partly  or  wl 
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(loes  not  aller  the  case.    The  roan  who 
•  oaon  without  rigid  hj'potheses  cripples 
of  ioTestigatioD.     Any  one  who  nnder- 
Ui<^  ^  '^r  and  importance  of  verilica- 

jo-  iant  at  any  such  conception  of 

vt  itl  i»ttvent  the  use  of  verification  as  a 
\%  of  dihcoverr.  The  failures  of  the  attempt 
to  wofk  n-itbout  rigid  hypotheses,  from  Lord 
Bmoo  Uowii,  have  been  so  conspicuous  that  they 
ly  need  repetition.  Where  the  German  school 
Hxmomists  bas  made  any  advance  in  the  field 
hof  pohticnl  ecnnnmy  itself,  it  has  been  done  by  an 

'  • '  of  the  so-called  historical  metlKMl, 

I  applicalioD  of  deductive  reasoning 

h  careful  verification.  It  is  Cohn, 
'  r,  who  represents  the  really  frujt- 
ol  line  of  "jertnan  thought :  an*l.  whatever  Cohn 
tear  at  times  have  profes.se<l,  he  relies  strongly 
both  na  abstmct  reasoning  and  on  the  rigidity  of 
l«tr. 

There  is  one  clasis  of  cases  where  these  distino- 
tkmt  fall  «way,  and  where  the  Bacoman  methi.Ki 
ll  A  food  one.  When  a  acienc**  is  so  crude  as  to 
k»  oninljr  tiocnpied  with  description  and  classifl- 
OBtioa,  %biiet\i  is  little  chance  for  the  use  of  rigid 
kjpuClwse*.  Here  the  tiistinction  between  the 
nsUoial  and  the  science  falls  away.  Physics  re- 
Boir  '  '  *^  i-  condition  till  the  seventeenth  cen- 
mr:  y.  till  the  eighteenth  ;  it  was  not  till 

the  iuiitt».'"uth  that  •  natural  liistory '  began  to  give 
iAk*  lo  biology. 

SodolMgy  as  a  whole  can  hardly  be  said  to  have 
Mtvaofled  beyond  this  "^tage  \  but  certain  depart- 
laentfe  of  Mxriology  are  dif>tinctly  beyond  it,  nota- 
t^ law  and  political  economy.  They  have  reached 
•he  fioiat  where  it  is  jiosaihle  to  frame  hypotheses 
Md  to  cmxry  cmt  de^liictions  and  verifications. 
TW  ftpid  nf  «ich  science  is  limited ;  but,  within  its 
pn^r  i.i.i..ir..  .anh  is  a  true  science.  It  is  right 
«>«'  >i  each  is  a  part  of  something 

^  I'  1  utun?  we  may  hope  that  a  scien- 

will  be  developed  which  shall  in- 
jnuuij  «Hher  sciences.  But  we  have  a  science 
aoonomr.  and  we  have  not  as  yet  a 
II  aiiy  thinf^  like  the  same 
irt  which  we  have  for  the 
.  wlii<'h  we  have  not,  would  be 
'V.     It  w<(uld  lie  the  same  thing 
(iridulattiry  theory  of  light 
the  correlation  of  forces 
•■re«J.     Tlie  theory  of  light  was 
truth  ;   but   it  was  only  on  the 
\  of  snch  parts  that  the  whole  could  be  built 
£^    ^.L..,, .,♦!,.   jyut  is  a  better  starting-point 
tkm  Mn  I  0  whole, 

tb^n  i»  »!)••»  rii.rr  chiss  of  dangers  to  which  we 
■m  soiWBitd  when  we  deny  ail  independence  to 


economic  reasoning.  The  man  or  state  that  re- 
fuses to  recognize  the  rigidity  of  economic  laws  is 
likely  to  suffer  for  it,  sooner  or  later,  in  his  practi- 
cal exi)erienc«. 

It  is  impossible  for  a  man  not  to  let  hu?  habits 
of  thought  affect  his  habits  of  action.  If  he  is  ac- 
customed to  make  rigid  assumptions,  he  tries  to 
make  things  conform  to  these  assumptions,  and 
to  insist  that  something  is  wrong  where  they  do 
not.  If,  on  the  other  hand,  he  reasons  loosely,  he 
comes  to  act  recklessly,  and  to  beheve  that  his 
own  luck  or  skill  will  save  him  from  the  necessity 
of  careful  calculation.  The  error  of  re-cklewiover- 
contidence  is  at  once  more  destructive  and  more 
common  than  the  error  of  fatalism  ;  and  any  thing 
which  encourages  the  former  is  usually  more  dan- 
gerous than  that  which  encourages  the  latter. 

If  a  nearly  spent  cannon-ball  is  slowly  rolling 
townrd  you,  the  natural  and  sensible  thing  to  do 
is  to  get  out  of  the  way.  The  fatalist  may  refuse 
to  do  so  because  of  his  blind  belief  in  fate.  The 
fool  may  refuse  to  do  so  because  he  thinks  it  is 
not  coming  fast  enough  to  hurt  him.  Now,  either 
extreme  is  bad ;  but  the  practical  danger  is  from 
the  latter.  The  experience  of  army  sui^^eons  will 
show  that  in  the  instance  given  there  are  probably 
ten  fools  to  one  fatalist. 

And  in  like  manner  the  danger  of  believing  that 
economic  laws  can  be  interfered  with  by  human 
effort  is  ten  times  greater  than  the  danger  of  an 
extreme  belief  in  laissez-faire.  Human  nature  is 
far  more  inclined  to  the  former  error.  Where  the 
economists  make  a  mistake  in  opposing  state  inter- 
ference (as  when  they  trietl  to  stop  English  factory 
legislation),  people  will  generally  take  their  own 
course  in  spite  of  them.  Where  they  make  the 
mistake  of  not  opposing  it,  jjeople  will  be  only  too 
ready  to  seize  upon  their  arguments.  And  the 
same  thing  holds  true  of  individual  action  as  well 
as  of  state  action.  The  danger  of  believing  that 
the  results  of  past  experience  are  uncertain  is  far 
greater  than  the  danger  of  believing  that  we  are 
helpless  to  improve  upon  them. 

As  a  matter  of  fact,  there  are  limits  within 
which  the  results  of  past  experience  are  surpris- 
ingly rigid.  That  the  worse  currency  drives  out 
the  better :  Oiat  food  prices  depend  upon  the  mar- 
gin of  cultivation  rather  than  upon  rent :  that 
reckless  marriage  means  starvation  wages,  —  are 
laws  which  nations  have  been  for  centuries  at- 
tempting to  disregard,  and  of  which  tliey  are 
hardly  yet  learning  the  full  force.  Thej'  mark 
Umits,  and  effective  limits,  upon  legislative  activity. 
As  long  as  pob'tical  economy  is  occupied  with 
defining  th<:tsQ  limits,  it  can  maintain  its  claim  to 
the  position  of  an  authoritative  science.  It  says 
to  the  legislator,  '  Thus  far  shalt  thou  go,  and  no 
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farther.*  It  does  not  say,  '  Such  and  such  legisla- 
tion will  produce  the  best  results ; '  but  it  says, 
*  Beyond  certain  limits,  all  legislation  fails.'  liiis 
is  the  natural  relation  of  a  science  to  an  art. 
Mechanics  does  not  tell  the  bridge-builder  exactly 
how  he  must  build  his  bridge ;  considerations  of 
beauty  and  convenience  must  be  taken  into 
account :  but  mechanics  warns  the  builder,  that, 
if  he  disregards  certain  conditions  of  stability, 
his  bridge  will  fall.  Nobody  insists  that  the 
axioms  of  mechanics  should  be  modified  because 
a  bridge  with  the  maximum  of  stability  would  be 
inconvenient  or  unsafe.  Nor  do  we  insist  that 
mechanics  should  solve  all  the  problems  of  bridge- 
building.  We  let  mechanical  considerations  limit 
the  practical  application  of  aesthetics,  and  we  let 
aesthetic  considerations  limit  the  practical  applica- 
tion of  mechanical  principles.  We  do  not  attempt 
to  fuse  the  two  things  together,  and  then  distrust 
both  of  them. 

This  may  fairly  illustrate  the  relation  of  eco- 
nomics and  jurisprudence.  Whether  we  shall  ever 
be  able  to  combine  them  into  one  science  may  be 
uncertain  ;  but  we  have  not  been  able  to  do  so  as 
yet.  Each  limits  the  practical  application  of  the 
other.  Industrial  activity  is  limited  by  legal  con- 
ditions ;  legislative  activity,  by  economic  condi- 
tions. The  attempt  to  confuse  the  two,  and  to 
mei^  them  in  a  crude  science  of  sociology,  seems 
for  the  present  likely  to  check  scientific  progress, 
and  to  involve  us  in  serious  practical  dangers. 
Each,  as  a  science,  is  independent,  authoritative, 
and  rigid ;  each  forms  the  basis  of  an  art  which 
is  subject  to  a  thousand  limitations. 

Arthur  T.  Hadley. 


CONVOCATION  OF  THE  UNIVERSITY  OF 
THE  STATE  OF  NEW  YORK. 

The  twenty-fourth  convocation  of  the  Univer- 
sity of  the  state  of  New  York  began  its  sessions  in 
the  senate  chamber  of  the  capitol  at  Albany  on 
Tuesday  morning,  July  6.  There  was  assembled 
a  large  niunber  of  college  professors,  normal  and 
high  school  teachers,  and  friends  of  education, 
from  New  York  and  other  states. 

The  address  of  Hon.  Henry  R.  Pierson,  chancel- 
lor of  the  university,  was  a  very  able  and  eloquent 
defence  of  the  work  of  the  university  and  its 
board  of  regents,  having  special  reference  to  the 
proposal  recently  made  to  abolish  them  both.  The 
chancellor  examined  in  some  detail  the  history 
and  organization  of  Oxford,  Cambridge,  and  Lon- 
don universities.  He  showed  that  these  univer- 
sities stand  in  precisely  the  same  relation  to  the 
federated  colleges  under  their  control  that  the  Uni- 
versity of  the  state   of   New  York  bears  to  the 


high  schools,  academies,  and  colleges  of  the  state. 
The  history  of  the  university  amply  justifies  its 
existence.  Starting  in  1784  with  only  one  weak 
college  —  King's  college,  now  Columbia  —  under 
its  control,  it  embraced,  in  1885,  45  colleges  having 
784  instructors  and  11,702  students,  and  1,571 
graduates  during  the  year.  The  total  value  of 
this  college  property  is  $23,164,612.83,  and  their 
yearly  expenditure  amounts  to  $1,787,391.51.  Be- 
sides this,  there  were,  in  1885,  283  academies  under 
the  control  of  the  regents  of  the  university,  and 
72,426  answer-papers  were  examined  and  passed 
upon  under  the  supervision  of  the  regents  during 
the  year.  The  chancellor  stated  that  poet-gradu- 
ate courses,  with  corresponding  examinations  and 
degrees,  were  now  under  consideration.  He  con- 
cluded, "  Read  the  record  of  these  convocations, 
and  I  venture  to  say  that  no  similar  records  of 
educational  value  can  be  found.  Shall  we  con- 
sider these  convocations  a  failure  and  nothing 
worth  ?  It  is  true,  the  university  does  not  confer 
many  degrees,  because  that  is  a  power  conciurrent 
w^ith  the  colleges,  and  it  has  been  thought  best'to 
leave  that  duty  mainly  with  them.  I  think  I  have 
proved  that  in  its  past  and  present  the  duties  of 
the  university  have  been  defined  by  law,  and  that 
it  has  performed  all  the  duties  devolving  upon  it ; 
that  the  corporate  name  is  not  a  misnomer,  and 
should  not  mislead ;  and  that  the  regents  are 
doing  too  noble  a  work  to  be  abolished  or  merged 
with  any  other  body  of  educational  workers." 

The  main  interest  of  the  first  morning  session 
centred  in  the  discussion  of  the  subject  of  manual 
training, which  was  introduced  in  a  paper  by  Prin- 
cipal Love  of  Jamestown.  Mr.  Love  claimed  that 
the  test  of  the  practicability  of  manual  training 
must  be  its  usefulness.  Any  system  of  training 
that  does  not  start  out  with  the  idea  that  the 
scholar  must  become  a  producer  is  defective. 
Principal  Love  detailed  the  workings  of  a  system 
of  manual  training  introduced  by  him  in  James- 
town, asserting  that  it  did  not  detract  from,  but 
rather  added  to,  the  quantity  and  quality  of  intel- 
lectual work  performed  by  the  pupils.  His  account 
showed  a  gratifying  success  with  an  experiment 
which  must  sooner  or  later  become  general. 

The  afternoon  session  was  given  up  to  a  discus- 
sion of  the  question,  'Has  the  college  a  logical 
place  in  the  American  system  of  education  ? '  The 
subject  was  introduced  by  papers  by  Prof.  Oren 
Root  of  Hamilton  college  and  Prof.  S.  G.  Williams 
of  Cornell.  Both  essayists,  as  well  as  Vice-Cban- 
cellor  MacCracken  of  the  University  of  the  city  of 
New  York,  who  opened  the  discussion  of  the  pa- 
pers, combated  the  view  expressed  in  some  quar- 
ters. —  notably  by  Professor  West  of  Princeton,  in 
a  paper  read  before  the  National  teachers'  associa- 


Ikm  al  Sftxatcisn  in  IS^a,  —  that  the  work  nf  the 

collv.  1!  to  the  academies  and 

ani'  it«**ll' fall  away  as  un- 

Ii«  (»|.jH*t.i[ijL;  UiiH  view,  all  the  srpeakers 

ftl^recil  lliat  the  colJt'ge  (7ontinuea  iintl  t'oni- 

|ikte«  lite  boy's  t^lucation,  tietrtin  in  tlie  R«?hool  and 

■c»<lecny.    while   the   university   trains    eilucated 

int«   in    special    branches.       IVofcesor  WUIianis 

aUrJbat«ii  macb  of  the  misunderstanding  on  this 

I      «ib|i!rt  to  the  fact  that  many  colleges  were  for- 

^^gtf»g  tfaeir  true  position  and  function  in  their 

^^^Mvor  to  bec«>aie  uniTersitiee.     Profesnor  WU- 

^HHb  Mid  that  the  ideal  college  course  would,  in 

^B)«  Ofnnloti,  call  for  sixteen  hours  of  recitation  per 

rTmk^  dcTOtetl   as  follows :    language,   one-half ; 

inailiiiSAtt09    (meJining    ulgt'bra,    geometry,   and 

Irtr'  .   and  these  only),    one-eighth;    his- 

tar.  more  than  one-eighth  :  and  elemen- 

iMi  inchiding  civics  and  psychology,  a 

fittJH  ,  iji  oue-<|iiarter.     To  such  a  curricu- 

hm  •'iorutiou   and   gymnastics    could    eaf?ily   l)e 

iMid,  and  it  wovdd  gerve  to  train  the  pupil  as 

ihe  ouUegv  ought  to   train   him.   and    did    train 

Mot«  it  wa»  carried  away  by  a  wrong  ambition. 

Per  Wednesday  morning's  session,  Dr.  L.  Sau- 

rwtr  was  annotinced  to  explain  and  defend  the 

'nMaml  meiliod  *  of  teaching  languages.    He  was 

Qdt  Bbi9  to  be  present,  and  Mr,  C.  W.  Bardeen 

Wrfy  prwented  the  chief  p:>ints  of  excellence  m 

aaoBiHrtiou  with  the  natural  methml.      Principal 

G»nnrMC.  SawTrrof  Utica  followed  with  n  schoUir- 

tive  attack  on  the  '  natural  method ' 

rid  a  sham.       Dr.  Sawyer  claimed, 

his    nietho«l.  all  the   work   devolves 

lier,  and  the  pupil  picks  up,  witli  no 

4bci|i)tiiar>-  training,  a  jwirrot-like  acquaintance 

vil)»  r»  nti)H...i   ^..cHbulary.     Moreover,  the  main 

(^)i.  i;^  a  language  lies  in  learning  to 

H*ti  r».  i"  11.11  i"-  llie  thought  and  spirit  and  cul- 

lurr  ot  amiibpr  people,  and  not  merely  to  hold  a 

coofwtion  in  it, 

Hip  diantsinn  wna  continued  by  ProfeBsor 
^dk  of  Union  c^tllege,  PrinciiwiJ  Farr  of  Glens 
HDa,  and  Prinrifxil  (  henej'  of  Kingston,  all  of 
vImxb  oppoe«  -called   'natural   method,' 

ail4eta)dt^i  >  r  rational  nieth<id  both  l)e- 

MMT  uf  ll»  |iraciical  results  and  its  disciplinary 

Dr.  James  Ilall,  director  of  the  New  York  state 
^jfcppnti.  of  natural  history,  foLlowe<l  with  a  brief 
^^^Br  't  museum  and  its  etlucation;d  work. 

^^H I  •  "mt  it  roprewuteti  every  de|>artment 

^^^k  :    ry.    Tlie  mineral  wealth  of  th« 

^^^fc»  wumi'i  n  — resented.    Nearly  ten  years 
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^pi  Chsrr  wex 
niMnUck 


t*?d  to  schools  and  colleges 
iraens  in  geology  and 
.  13  now  prepared  to  dis- 


tribute about  five  thousand  more  authentic  speci- 
mens, which  is  a  valuable  adjunct  t()  the  teacliers' 
work  in  these  schools.  In  this  way  the  educational 
use  of  the  museum  is  manifested  by  its  puhlica- 
tiong  and  its  distributions  of  specimens.  The 
museum  will  continue  to  aid  the  cause  of  educa- 
tion and  be  a  part  of  the  educational  system  of  the 
state.  Teachers  and  investigators  are  invited  to 
seek  assistance  and  information  of  the  museum  ; 
and,  if  institutions  want  collections  augmented 
from  its  dupHcates,  the  museum  of  Albany  will 
be  glad  to  respond  as  readily  and  as  heartily  as  it 
can. 

Principal  C.  T.  R.  Smith  of  Lansingburgh  pre- 
sented a  paper,  which  was  an  able  erposition  of 
the  desirability  of  alioAving  plane  geometry  to  pre- 
cede algebra  in  the  regents'  course  of  study.  Pro- 
fessor Root  of  Hamilton  agi-eed  with  Principal 
Smith,  and  showed  clearly  by  concrete  e.xaraplea 
how  the  logical  and  natural  order  would  lie  re- 
stored by  the  prop<ised  change.  Considerable  dis- 
cussion followed,  the  general  sentiment  being  that 
the  change  should  at  least  be  permittetl  as  an 
alternative  even  if  not  sanctioned  entirely. 

An  unxxsually  large  and  brilliant  audience  assem- 
bled in  the  evening,  when  President  McCosh  of 
Princeton  was  announces!  to  deliver  an  address  on 
elective  studies  in  college.  Dr.  McCosh  opened 
with  the  proptjsition  that  a  college  or  xmivensity 
should,  so  far  as  its  funds  would  permit,  otTer  in- 
struction in  everj'  brancli  of  literature  and  iscience, 
carefully  excluding  all  that  is  merely  showy. 
Mfnleru  education,  he  continue<l,  l)egan  in  the 
seventh  century  with  the  foundation  of  the  Cathe- 
dral echixilfl  with  their  Trivium  and  Qua<lrivium, 
At  this  time  there  was  no  possibility  of  electives, 
because  during  its  course  the  university  of  that 
day  could  teach  all  that  was  known.  A  new  era 
began  with  the  Renaissance,  and  again  in  ti)6 
seventeenth  century  the  subjects  of  study  were 
greatly  increase*!  by  the  new  mathematics  of  Des- 
cartes, Newton,  and  Leibnitz.  In  the  eighteenth 
century  were  founded  the  Royal  society  in  Eng- 
land, the  French  acaderaj',  and  the  Berlin  acade- 
my of  sciences.  Cliemistry,  biology,  and  l>otany 
became  sciences,  and  were  placed  in  the  curric- 
ulum. This  great  increase  m  subjects  of  study 
has  gone  on.  until,  in  our  day,  it  is  absolutely  im- 
possible to  mnster  them  aU.  The  age  of  universal 
scholars,  of  Erasmus,  of  Scaliger,  of  Leibnitz,  has 
gone  never  to  return. 

Having  established  the  fact  that  an  elective  sys- 
tem is  now  necessary  in  oiu-  colleges,  the  furtlier 
question  arises,  how  is  it  to  l)e  regulated  ?  Having 
reference  only  to  candidates  for  the  B.A,  degree, 
which  Unplies  a  general  culture  and  scholarship, 
the  stonilard  of  which  we  must  not  allow  to  l»e 
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lowered,  we  may  say,  first,  that  there  should  be 
prescribed  studies  in  every  year  of  the  college 
course.  These  must  embrace  what  experience  has 
proven  the  fundamental  and  discipUoary  studies, 
both  for  the  purpose  of  training  an  accurate  and 
scholarly  mind  and  for  bearing  practical  fruit. 
The  principal  of  these  is  language.  Our  own 
language  should  have  the  first  and  the  last  place 
in  every  scheme  of  instruction,  but  every  educated 
man  should  know  at  least  two  languages  in  addi- 
tion to  his  own.  The  Greek  language  should  by 
all  means  be  maintained  as  a  requisite  for  the  de- 
gree of  B.A.,  as  being  the  most  perfect  and  subtle 
of  languages,  and  as  being  the  medium  of  the 
grandest  literature  of  the  ancient  world.  In  the 
second  place,  no  man  is  a  scholar  who  has  not 
studied  mathematics :  therefore  they  should  be 
prescribed  in  a  certain  degree.  And,  thirdly,  no 
man  is  educated  who  has  not  some  knowledge  of 
philosophy,  including  under  this  head  the  social 
and  political  sciences.  With  a  well-arranged  plan 
of  obligatory  studies,  embracing  language,  science, 
and  philosophy,  should  be  combined  an  indefinite 
number  of  elective  studies.  No  electives  should 
be  permitted  in  the  freshman  year.  This  year 
should  be  spent  in  the  thorough  mastery  of  the 
elementary  branches  and  in  becoming  acquainted 
with  the  general  system  of  the  college,  so  that  the 
pupil  may  be  prepared  to  make  his  choice  of 
studies  later  an  intell^ent  one.  Only  a  few  elec- 
tives may  safely  be  allowed  in  the  sophomore  year, 
but  in  the  last  two  years  of  the  college  coiurse  they 
may  be  freely  introduced.  In  this  elective  system, 
however,  the  student  should  not  be  allowed  to 
dissipate  his  energies  in  too  many  directions.  Four 
electives  at  most  should  be  allowed  him. 

While  tliis  should  be  firmly  adhered  to  in  the 
course  leading  to  the  B.A.  degree,  other  comrses 
should  be  encouraged,  and  corresix>nding  degrees 
awarded  on  their  successful  completion.  Each  of 
these  degrees  should  be  plainly  designated  by  its 
title,  so  as  not  to  be  mistaken  for  the  B.A.  degree. 

Our  students  in  colleges  are  not  increasing  in 
proportion  to  the  population.  One  reason  is  that 
they  enter  coUege  too  late,  and  it  is  only  at  the 
age  of  twenty-six  or  twenty-eight  that  they  are 
able  to  support  themselves  by  their  profession. 
This  is  longer  than  most  boys  can  wait,  and  longer 
than  most  parents  can  afford  to  have  them  wait : 
so  they  are  dispensing  with  the  college  course. 
The  remedy  for  this  is  to  improve  the  work  of  the 
schools  so  that  a  boy  can  enter  college  at  sixteen, 
and  enter  on  his  profession  at  twenty-two  or  twen- 
ty-three years  of  age.  A  healthy  boy  of  fair  ability 
ought  to  be  able  to  accomplish  this  without  diffi- 
culty. 

I^.  McCk}sh's  argument  and  practical  sugges- 


tions were  most  favorably  received  by  the  mem- 
bers of  the  convocation. 

On  Thursday  morning,  July  8,  the  convocation 
held  its  closing  session.  Professor  Hewett  of 
Cornell  read  a  paper  on  the  relations  of  the 
colleges  and  academies,  in  which  he  pointed  out 
the  fact  that  the  systems  of  Germany,  Massachu- 
setts, and  Michigan,  were  superior  to  thoee  of 
New  York  as  far  as  the  relations  between  prepar- 
atory schools  and  colleges  are  concerned.  He 
urged  that  the  colleges  should  unite  in  setting  a 
standard  which  the  high  schools  and  academies 
would  have  to  observe  or  else  give  way  to  private 
schools.  Inspection  of  preparatory  schools  by 
competent  officers  was  also  recommended. 

On  the  conclusion  of  the  discussion  of  Professor 
Hewett's  paper.  Chancellor  Sims  of  Syracuse  uni- 
versity took  the  chair,  and  opened  the  conference 
of  college  presidents  in  the  state  of  New  York  on 
the  question  of  classical  requirements  for  the  de- 
gree of  B.A.  He  was  followed  by  President  Dodge 
of  Madison  university.  Warden  Fairbaim  of  St. 
Stephen's  college,  and  Brother  Conway  of  Canisius 
college.  Every  speaker  took  the  ground  that  the 
reputation  of  the  B.A.  degree  must  be  preserved, 
and  that  Greek  and  Latin  must  be  rigidly  insisted 
on  as  requisite  for  its  attainment. 

The  last  business  of  the  convocation  was  to  dis- 
cuss briefly  medical  education,  the  sentiment  being 
that  a  physician  should  be  examined  for  his  license 
to  practise  by  a  board  not  composed  of  his  instruc- 
tors. At  one  P.M.  Chancellor  Pierson  declared  the 
convocation  adjourned  sine  die. 

Among  the  other  papers  of  interest  were  the 
following  :  Rev.  Brother  Noah,  Tact  in  teaching ; 
J.  A.  Lintner,  The  present  state  of  entomological 
science  in  the  United  States  ;  President  Hyde  of 
Bowdoin,  The  relation  of  higher  education  to  re- 
ligion ;  Professor  Wilson  of  Cornell,  The  elements 
of  knowledge ;  Principal  E.  H.  Cook  of  Potsdam, 
Systematic  habit  in  education. 

THE  INDIAN  SURVEY  REPORT. 
The  general  report  on  the  operations  of  the  sur- 
vey of  India  for  the  year  1884-85,  which  has  been 
received  from  India  a  month  earlier  than  usual, 
contains  the  record  of  work  done  by  one  of  the 
busiest  departments  of  the  government  of  that 
coimtry,  the  following  abstract  of  which  we  find 
in  The  Athenaeum.  The  officers  of  the  depart- 
ment are  constantly  engaged  in  surveys  in  all 
parts  of  the  peninsula,  and  every  year  a  greater 
area  is  added  to  the  map  as  either  triangulated  or 
topographically  surveyed.  Our  attention  may  be 
most  profitably  directed  to  the  geographical  dis- 
coveries chronicled  in  the  present  report,  although 
they  do  not  include  any  thing  so  remarkable  as 


ProiniDest  among  the  additions   to  our  geo- 

ical  fcoowledge  is  Uie  survey  made  by  the  . 
fflr^i*  of  the  Afghan  commission  ot  the  country 
iweeti  Qut'tta  and  Kuhwin  on  the  Perso- Afghan 
trtm^]-r      T>iij»    uult^itendent    traverse    waa  far   a 
.  linear  miles  without  a  lireak.   Tlie 
y  was  niappe<J  up  to  tht?  Hamun  ; 
and   Major  iioldich.  with  his  asaifitante  Captaine 
Gere  and  Talbot,  has  plane-tabled  an  extent  of 
iMOO  Nfiiare  miles  in  this  part  of  Afghanistan. 
But  the  ino«t  distinct  achievements  of  the  year 
wen*  Attjuued  on  the  northern  and  eastern  fron- 
Uen  ci  India.     Colonel  Woodthorpe'a  trip  across 
ihr  Pktkm  range  to  the  villages  of  the  friend  ly 
Bjt  Koinptis,  in  the  valley  of  the  western  branch 
fd  Uielrmwaddy,  was  a  perilous  but   successful 
ip*  lo  carry  one  stage  further  the  examina- 
of  Ihe  country  beyond  the  uortli-eaet  frontier. 
lory  of  this  tour  is  given  by  Major  C.  R. 
in  the  affpendix,  which  consists  of  the 
lives  un  vrluch  Colonel  De  Pr^  has  Ixif^ed 
|:vnmii  report.     Tlie  counti-y  through   which 
liiv  apedition  bad  ia  pass  en  route  to  the  Kaiii]>ti 
TillRge*  WHS  the  scene  of  many  Singpho  depreiia- 
bttt .  and  more  than  one  place  was  indicated  by 
^  Coide  a»  having  witneBsed  the  massacre  of 
JidtJiw  Kanipti  traders,  and  fear  of  the  Singphos 
«n  generally  assigned  as  the  cause  of  the  absence 
d  tnde  between  the  Brahrnaputra  and  Irrawaddy . 
Al  bui|;nu.  the  first  Kauipti  village,  the  party. 
ifter  auDie  not  unnatural  hesitation  considering 
wa«  a  epurprise  visit,  was  favorably  received, 
i|  made  ti»e  acquaintance  of  representatives  of 
•neral  new  tribes,  such  as  the  Marus,  who  are 
Btmuely  |«ni>r  and   Uve   on  root*  in  some  hills 
ttnth  ol  ll»«?  Namkiu  valley,  and  the  Kunnnnga, 
«J«»cril*d  M»  a  gentle  and  pieasiint-kxjkiug  i^ople 
•ith  iij(>lodiouB  voices.     In   the  country  of   tiie 
l«a/T,  silter-aiiues  exist,  which  supply  the  whole 
o(  thi*  region  with  c<jin  and  ©mameuts.     Just  as 
tL  i»,.,.,..K...  T-j^jtj  ^yJ^  tiip  Kamptis,  a  pe«jple  called 
1  under  the  Kunnungs,  and  seO  those 
>!;ivi«  to  the  Tibetans.     At  Lang- 
^  tx   olwtiTJcted ;  but  the  people 

•«r  I'y   fair  words  and   the  present  of 

^    BBi'       ,  propitiate  their  '  Nats.'     Near  this 

^■fl||^UDBlou<-l  \Vuudthor|)e  crossed  the  Irrawaddy 
^^^^^H|,  which  ut  this  point  is  only  eighty-tive 
^^^^^^P|dl  ftod  not  deep.  China  is  known  as 
^H^H^nS*  Vid  the  tj-ibes  only  resort  there  — 
^^  VttrneT'  of  a  month  and  eight  days  —  for  the 
pupow  of  buying  opium  :  and  that  not  so  often 
Cmoctlj.  because  Assam  oplutn  Is  fotmd  to  be 
MUf  uhI  intjv^  easily  procurable.  The  explorers 
■etirMl  a  |wltte  meesage  from  Lukuu,  the  head 
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chief  of  the  Kamptis,  to  visit  him  in  his  capital 
of  Padao.  Tlie  chief  is  described  as  *  a  fine-look- 
ing shrewd  old  fellow,'  who  originally  came  from 
Bhamo,  and  whose  assistance  wUl  prove  of  great 
utility  in  exploring  the  countrj-  beyond  his  terri- 
tory in  the  direction  of  the  silver-mines.  The 
return  journey  across  the  Patkai  range  was  at- 
tended with  great  ditticulty  and  peril,  as  the 
rivers  were  flcxided,  and  supplies  were  almost  ex- 
hausted. In  fact,  when  the  expedition  joined  a 
party  sent  out  to  relieve  them,  they  were  on  the 
verge  of  starvation.  Major  Macgregor  expresses 
the  opinion  that  the  idea  of  a  trade-route  to 
China  from  Assam  is  any  thing  but  a  visionary 
one ;  and  the  more  knowledge  we  acquire  alwut 
the  tribes  of  this  region,  the  more  reasonable  does 
it  appear  that  there  may,  after  all,  l)e  a  short 
route  between  Assam  and  the  province  of 
Szchuen. 

Captain  Wahab's  narrative  of  the  Baluchistan 
operations  is  chiefly  interesting  for  its  rt»ference 
to  the  passes  in  that  country  between  the  fertile 
planes  of  Kachhi  and  Khelat  proper.  The  Gazak 
pass,  which  leads  direct  to  the  Khan's  caidtal, 
will  be  surveyed  later  on  :  but  farther  north  the 
Vehova  pass  has  l>een  examined,  with  the  result 
that  it  has  l>een  found  a  good  road,  passable  for 
laden  camels,  and  with  good  water,  grass,  and 
fuel.  Tlie  writer  calls  attention  to  the  great 
change  that  has  taken  place  in  the  security  of 
the  district  through  which  the  Pishin  railway  is 
now  being  constructed.  A  few  years  ago  this 
was  one  of  the  most  lawless  tracts  on  the  frontier  : 
now  camps  of  coolies  are  scattere*i  along  the 
whole  line  quite  unguarded,  and  apparently  as 
secure  as  if  they  were  in  India. 

Colonel  Tanner's  account  of  the  Himalayan 
sur\'ey  is  very  interesting  reading  ;  and  his  forced 
march  across  the  Lipu  Lek  pass  brought  him  into 
direct  contact  with  a  Tibetan  Jongiien  or  govern- 
or, who  used  plain  language  regarding  the  at- 
tempts of  the  English  to  enter  his  country.  He 
said,  •*  We  are  not  angry  at  your  coming  this 
once,  but  we  never  wish  to  see  you  again.  Our 
government  don't  allow  the  English  in  Tibet,  but 
you  one  and  idl  try  to  push  yoiu-  way  past  our 
frontier  posts."  If  tliis  expresses  the  Tibetan 
view  of  the  subject,  it  is  to  be  feared  that  Mr 
Colman  Macaulay  has  not  much  chance  of  suc- 
ceeding in  his  mission.  Colonel  Tanner  gives  a 
graphic  description  of  the  village  of  Budi  —  the 
most  delightful  place  he  had  t^een  in  the  Hima- 
layas —  and  of  the  terrors  of  the  Nirpania-kidanda, 
or  waterless  spur,  which  occurs  between  the  Lipu 
Lek  pass  and  Kximaon.  The  most  important 
piece  of  work  in  this  direction  waa  accomplished 
by  a  surveyor  named  R,  N.,  under  Colonel  Tan- 
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ner's  direction.  This  explorer  made  a  circuit  of 
the  great  mountain  Banchinjinga,  delineated  the 
boundary  between  north-east  Nepaul  and  Tibet, 
fixed  the  peak  of  Nuijin  Sangra,  and  completed 
the  sketch  of  the  Zemu  River.  Colonel  Tanner's 
Biu-veys  are  particularly  interesting  as  establish- 
ing the  accuracy  of  those  made  by  A.  K.  Our 
brief  account  will  serve  to  indicate  how  much 
interesting  matter  is  contained  in  this  report. 


A  SALT-MINE  IN  WESTERN  NEW  YORK. 

Mr.  William  Foster,  jun.,  of  New  York  has 
at  last  succeeded  in  sinking  a  shaft  to  the  salt 
deposits  of  central  New  York.  As  I  was  per- 
mitted a  few  weeks  ago  to  descend  to  the  mine,  I 
will,  by  the  owner's  permission,  give  the  facts  to 
the  public  so  far  as  they  are  of  scientific  and  gen- 
eral interest. 

This  is,  I  believe,  the  first  successful  attempt  to 
mine  the  salt  deposits  of  this  region.  In  the 
neighborhood  of  Syracuse  no  salt  deposits  have 
been  found ;  but  the  dependence  is  wholly  upon 
salt  springs  which  derive  their  salt  from  unknown 
sources.  In  the  valley  of  the  Genesee,  in  Living- 
ston county,  about  tliirty  miles  south  of  Roches- 
ter, deposits  of  salt  were  penetrated  some  years 
ago,  in  boring  for  oil,  at  a  depth  of  about  a  thou- 
sand feet ;  and  numerous  wells  have  been  bored 
from  which  brine  is  pumped,  both  there  and  in 
Wyoming  county  to  the  west.  Previous  attempts 
to  sink  shafts  to  these  deposits  in  Canada  have 
encoimtered  so  much  water,  that  the  projects 
have  proved  impracticable  ;  but  the  present  at- 
tempt seems  to  be  entirely  successful.  The  shaft 
was  sunk  1,013  feet ;  and  the  mine  is  perfectly  dry, 
with  the  exception  of  a  little  water  which  drips 
down  the  shaft.  An  inch-and-a-half  pipe  removes 
all  the  water.  When  I  visited  the  mine  in  April 
last,  they  had  drifted  about  800  feet  in  each  direc- 
tion. The  stratum  of  salt  in  which  they  are 
working  is  twenty-two  feet  thick,  and  fourteen 
feet  of  it  is  pure  salt.  The  miners  remove  it  by 
blasting  (boring  holes  with  augers  specially  adapted 
to  the  purpose,  and  inserting  small  charges  of 
dynamite).  I  collected  some  of  the  dust  which 
was  coming  from  one  of  these  holes,  which  had 
penetrated  about  four  feet  horizontally  and  about 
midway  between  the  top  and  the  bottom.  This 
has  been  analyzed  for  me  by  Professor  Jewett  of 
Oberlin,  with  the  following  result :  — 

Pkb  obkt. 

Sodium  chloride »7.ftl 

Calcium  sulphate 1.04 

Moisture 06 

Residue  insoluble  in  water 43 

Magnesic  sul  phate trace 

Total 09.89 


This  is  remarkably  free  from  impurities,  even 
for  refined  salt.  Doubtless,  by  selecting  speci- 
mens, a  still  greater  pmrity  might  have  been  ob- 
tained. The  above  specimen  fairly  represents  the 
purity  of  a  stratum  fourteen  feet  thick,  which  is 
now  being  mined  without  hinderance  from  any 
causes. 

Other  strata  of  salt  were  found  both  above  and 
below  this  one.  The  upper  stratum  was  reached 
at  a  depth  of  991  feet,  and  was  so  mixed  with 
shale  as  to  be  unprofitable.  The  lower  stratum 
was  reached  at  1,047  feet,  and  is  fifty  feet  in 
thickness,  being  practically  clear  salt.  Between 
these  two  there  was  also  a  four-foot  stratum  of 
clear  salt.  Thus,  in  aU,  there  is,  within  a  dis- 
tance of  two  hundred  feet,  not  far  from  eighty 
feet  of  solid  salt  at  a  depth  of  a  little  over  a  thou- 
sand feet  below  the  surface.  The  shaft  b^ins  in 
Hamilton  shale.    The  following  is  the  record  :  — 


Shale 

Comlferoas  lime  rook. 

Shale 

Limestone  and  shale . . . . 
Shale. 


Lime  rook 

Shale  and  salt 

First  bed  clear  salt . . . . 
Lime-rock  and  shale... 
Second  bed  clear  salt. 
Rock. 


407 
148 
2S3 
70 
102 
11 
90 


Third  bed  clear  salt . 


.1      68 


Depth 
in  feet. 


407 
65S 
778 
848 
960 
961 
091 
1.018 

i,oa 

1.04& 
1,047 
1,106 


This  mine  is  at  Piffard  Station,  Livingston 
county,  on  the  Buffalo,  New  York,  and  Phila- 
delphia railroad.  G.  F.  Wright. 


LONDON  LETTER. 


The  movement  previously  referred  to  in  this 
correspondence,  for  promoting  such  changes  in 
the  University  of  London  as  will'  bring  the 
teachers  of  the  various  colleges  into  closer  rela- 
tions than  at  present  with  the  examiners,  has  just 
made  a  great  step  in  advance.  At  a  meeting  of 
convocation  (i.e.,  of  the  general  hodj  of  gradu- 
ates) on  June  29,  a  scheme  was  adopted,  and  sent 
on  to  the  senate  (the  executive  body)  for  considera- 
tion. It  proposes,  1°,  that  the  constitution  of  the 
senate  be  enlarged  by  the  direct  representation 
thereon  of  certain  educational  bodies  in  and  near 
London,  such  as  University  college  and  Kings 
college,  London,  the  Royal  college  of  physicians 
and  of  surgeons,  the  Royal  society,  the  council  of 
legal  education,  etc ;  2®,  that  certain  colleges 
shall,  under  the  title  •  constituent  colleges,'  form 
a  part  of  the  university ;  S°,  that  a  council  of 
education  shall  be  established,  consisting  of  repre- 
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Knidtiatee,  repregentntives  of  these  con- 

-.  the  examiners,  which  shall  nd- 

w  all  matters  relating  to  the  sub- 

itioti,  and  nhall  ait|x)iiit  Ixiards  of 

I  Kit  the  university  (now    entirely 

i»l   on   fees  and   a   treasury   grant)   shall 

lo  hold  real  property,  in  order  that  it 

by  any  suitable  means  in  prt)inotjng 

ktion-     Except  on  the  question  of  the 

of  women  to  degrees,  tliere  Jtave  never 

tbatos  in  oonvocation  at  which  more  inter- 

lieen  «J)own.     At  the  present  moment,  a 

contwteii  parliaizxentary  election  is  bein^ 

on  in  the  university.     The  poll  iB  of)en  for 

y% ;  the  voting  is  oi»en,  and  may  bo  done  in 

or  by  voting-lepers  sworn  before  a  justice 

[leare  and  then  sent  in  by  mail.     Sir  John 

fk,  F.R.S.,  formerly  vice-chancellor,  repre- 

thr  imiversity  for  many  years  as  a  liljcral, 

n  •  hoTTU'-ruler ; '  and  he  is  now  opposed  by 

S  arrison .  the  Gladstonian  canditlate. 

n  with  tlie  Colonial  and  Indian  ex- 

I,  a  very  useful  series  of  conferences  are 

whi  in  the  Conference  hall  of  the  exhibi- 

Mony  of  these  are  devoted  to  an  exposition 

resources  of  some  particular  colony  —  to 

industrial  products  and  queHtions —  and  to 

bjecte  a»  the  federation  of  the  colonies,  etc. 

was  devote*!  to  the  subject  of  the  position 

\ct;  Ln  colonial  ethicatioti,  which  waa  intro- 

in  a  vrTv  exhaustive  pajjer  by  3Ir.  William 


^  to  which  Mr.  Carpenter  had  di- 

hiB  aiiention  were.  Canada  generally :  in 
Africa,  tlie  Cape  of  Good  Hope  and  Natal ; 
ft    and    8oulh    AustraliH,     Victoria.    New 
SffwXeB.  Queensland,  New  Zealand,  and  Tas- 
llie  la«t  of  which,  tmfortunately,  was  not 
il<»d  at  the  present  exhibition.    \n  account 
^nreent  con<lition  of  scientific  education  in 
f  tlM»se   colonies    wa«  ^ven.  in   primary, 
\T\.  and  grammar   or  high  schcM^la,  in  col- 
gad  universitiefi,  and  in  museums,  etc.,  for 
The    mo»>t  perfect    scheme  of  education 
nhnitly  that  of   the  little  colony   of  New 
if  V.  which  was  admii-ably  arranp^ed.     Tliis 
J  •'-third  of   its   entire   revenue  on 
ino-eighth  of  its  entire  pt>pulation 
i    imtruction   in  hygiene.      There 
-i n?  in  th^  colonies  to  realize  as 
le  Professor  Huxley's  idea  that  a  sys- 
instruction  should  be  an  educational 
from  tlie  gutter  to  the  university, 
ion,  Mr.  Carpenter  thought 
nee  to  a  place  in  state-aided 
were   more  full}-   recognized 
.iiry  ;  and  this,  not  merely  be- 


cause it  was  the  only  foundation  upon  which  a 
system  of  technological  education  could  be 
gecurely  built,  but  for  its  value  in  drawing  out  the 
minds  of  the  pupils.  As  regards  the  branches  by 
which  the  time-honored  routine  of  subjeits  may 
Vie  most  beneficially  varied,  i)recedence  was  almost 
univeriMilly  accorded  t^  drawing,  and  to  the  objec- 
tive pre^ntatton  of  the  elements  of  science.  In 
secondary  grammar  and  high  schools,  science 
scarcely  occupie<l  a  position  equal  to  that  in  cor- 
responding English  schools  ;  but  there  were  many 
signs  of  improvement  in  this  respect.  In  the  col- 
leges and  universities  of  the  older  colonies,  the 
classical  and  academic  influence  was  still  very 
strong,  while  in  the  newer  ones  the  claims  of 
scientific  etlucation  to  be  put  on  an  equal  ffxiting 
witli  litei-ary  were  recognizee!.  Great  as  had  been 
the  i)rogres8  of  public  opinion  in  England  during 
the  last  few  years  on  the  importance  of  science  aa 
an  element  in  education,  the  author  wa^  diajxised 
to  consider  it  greater  in  the  colonies  in  the  same 
I>erio<l.  Certainly  the  development  of  that  opin- 
ion to  its  present  point  had  l>een  much  more  rapid 
in  the  colonies  than  at  home.  There  were  many 
vohintary  colonial  associations  for  the  promotion 
of  stnence ;  and  the  author  concluded  his  paper 
by  tlirowing  out  the  suggestion,  that,  if  there 
were  grave  and  practical  difficulties  in  the  way  of 
an  imi>erial  federation  of  the  Australian  colonies, 
the  establishment  of  an  Amttrahan  absociatiou  fur 
the  advancement  of  science,  somewhat  on  the 
lines  of  the  British  and  American  associations  for 
simUsir  purp^jses,  might  not  be  beyond  the  reach 
of  practical  scientists;  and  he  was  strongly  of 
oi>inion  that  such  a  federation  would  tend  to 
strengthen  '  the  position  of  science  in  colonial 
education.' 

The  annual  meeting  of  the  Society  of  chemical 
industry  is  abi^ut  to  be  held  at  Liverpool.  The 
success  of  this  society,  which  was  only  founded 
five  years  ago,  has  been  remarkable,  chiefly  be- 
cause it  met  a  great  want.  It  numbers  over  two 
thousiind  members,  some  reeident  in  remote  parts 
of  the  world.  It  has  sections  in  the  chief  mauu^ 
factiiring  districts  of  England  and  .Sc^otland,  such 
as  NeweAatle,  Manchester,  Birmingham,  BrisUjl, 
etc.  Its  journal,  issued  monthly,  b  a  very  vtdua« 
ble  record  of  industrial  chemistry  ;  the  abstracts 
of  patents,  and  of  papers  in  foreign  journals,  be- 
ing a  special  feature  in  it. 

The  experimental  farm  of  the  Royal  agricul- 
tural society  has  recently  been  visited  by  distin- 
guished colonists,  as  well  as  otficially  by  the 
members  of  the  society.  It  was  started  in  1877  to 
put  to  a  practical  test  the  relative  manurial  values 
attributable  to  the  consumption  of  certain  fee<ling- 
stutls,  which,  on  chemical  considerations,  should 


TCE. 


[Vox.  VllL,  Ko. 


differ  widely  in  their  fertilizlDg  effects  on  the 
farm.  Among  the  mannrially  rich  food,  decoiti- 
cate<]  cotton  cake  ha»  been  employed.  One  im- 
ix)rtant  ec^onomical  fact  h&a  been  clearly  brought 
out:  viz. ,  that  even  heavy  dressings  of  concentrated 
soluble  nitrogenous  manures,  whether  amnio- 
njnm  sulphate  or  sohum  nitrate,  leave  in  the  soil, 
when  applied  to  cereal  cropt*.  no  appreciable  resi- 
due for  the  use  of  a  succeeding  crop.  W. 
LuufJou,  July  9. 


NOTES  AND  NEWS. 


The  thirty-fifth  meeting  of  the  American  asso- 
ciation for  the  advancement  of  science  will  be 
held  at  BixflFnlo,  from  Wednesday  morning,  Aug. 
18,  until  Tuesday  evening,  Aug.  24,  188«.  For 
I  third  time,  at  intervals  of  ten  years  each,  the 
^JMsociation  has  accepted  an  invitation  to  hold  a 
meetmg  in  Buffalo,  The  local  committee  intend 
to  make  the  meeting  a  great  success  :  anri  mem- 
liers  who  were  at  the  meeting  of  1870  ne<'d  only 
to  recall  it,  in  order  to  form  an  idea  of  what  the 
coming  meeting  promises  to  be.  To  those  who 
were  not  present,  it  is  only  necessary  to  state  that 
the  facihties  which  the  city  offers  are  all  that  can 
!  desired,  lioth  in  regard  to  rooms  for  the  sevei-al 
ctions  and  in  hotel  accommodations,  while  the 
health  and  comfort  of  the  city  in  the  nn)ntli  of 
August  are  well  known.  The  headiiuarterb  of  the 
association  will  be  at  the  high  school,  and  all  the 
ofBoes  and  meeting  rooms  will  Ite  in  that  building 
or  in  one  of  the  schoolhouses  near  by.  The  hotel 
lieadquarters  will  be  at  the  Genesee  house.  Board 
and  lodging  for  members  and  the^  families  may 
he  had  at  the  rate  of  f  1  to  $3  a  day,  and  reduced 
rates  have  been  obtained  from  many  railroads. 
.  special  circular  in  relation  to  railroads,  hotels, 
Qd  other  matters,  has  been  issued  by  the  ItK?al 
committee.  In  order  to  take  advantage  of  these 
arrangements,  members  who  have  not  received 
the  local  committee's  circular  should  send  for  a 
copy  at  once.  Arrangements  for  excursions  and 
receptions  will  be  announced  by  the  local  com- 
mittee.  The  otScers  of  Sections  D  and  H  have 
issued  special  circulars  relating  to  the  meeting, 
which  can  be  had  by  addressirig  the  resi>ective 
secretaries.  Special  infc«rmation  relating  to  any 
of  the  sectioiis  will  be  furnished  by  their  officers. 
In  Section  E  special  attention  will  be  given  to  the 
]>roblems  connected  with  the  Niagara  Falls  and 
its  gorge. 

—  Two  Italian  physiologists  have  recently  been 
experimenting  upon  the  effect  of  various  drugs  on 
the  sense  of  taste.  They  find  that  the  prolonged 
application  of  ice  removes  the  sensibility  for  all 
tastes,  —  sweet,  sour,  salt,  and  bitter.    The  effect 


of  coooaine  is  to  destroy  the  sensibility  for  UlU 
only.  All  other  substances  can  still  be  tasted,  I 
the  application  of  a  bitter  substance  yields  onlyi 
sensation  of  contact.  The  removal  of  the  seneibil-' 
ity  remains  the  longer,  the  longer  and  more  m- 
ten.se  the  application  of  the  ccKoaine.  Of  couree, 
the  effect  is  only  transient.  They  find  other  »ub» 
stances  that  reduce  the  sensibility  for  bittier  ta*!*: 
but  coooaine  seems  to  be  the  only  one  which  seleeU 
all  the  fibres  that  conduct  the  sensation  of  bitter, 
and  paralyzes  them.  Other  sulistances,  such  u 
caffeine  and  morphia,  diminish  the  discriminative 
sensibility  between  different  intensities  of  bitter. 
The  application  of  a  two-per-cent  solution  of  sul- 
phuric acid  has  a  pecuhar  effect.  It  makes  dift 
tilled  water  taste  sweet,  and  even  makes  a  c]uinin 
solution  have  a  sweet  taste,  but  tJiis  only  at  tt 
tip  of  the  tongue  :  elsewhere  it  tastes  bitter, 
usual.  These  experiments  are  particularly  in 
portant  because  they  are  the  first  that  promise  i 
rational  application  of  the  law  of  specific  nerv^ 
energy  to  the  sense  of  taste.  They  seem  to  »ug 
ge-st  the  supposition  of  separate  fibres  for  tb 
conduction  of  separate  tastes,  and  thus  make  ck 
connection  with  the  recently  disc^^vereil  hot 
cold  points  in  the  skin,  which  are  the  iertnia 
Ijortions  of  nerve-fibres  for  the  separate  conduc 
of  sensations  of  heat  and  cold. 

—  Protap  Chandra  Roy  of  Calcutta*  secret 
of  the  Dflta\Ta  Bhflrata  Kflryfllaya,  has  issued  U 
apjieal   for  aid   in   rescuing  the  ancient    Indioa 
literature.     The  Datiivya  Bhflrata  KflrySlaya  Im*, 
within  the  course  of  the  last  eight  years,  prinud 
and  gratuitously  distributed  two  editions  of  Uw 
Mal^Ubhfirata  in  Bengalee  tmnslation,  each  editlOD 
comi>rising  nearly  tlvreo   thousand   copies.      Tl»« 
fourth  wlition  of  the  Mahflbhfirata  (the  third  of  the 
series  for  gratuitous  distribution)  has  been  com* 
menced,  and  it  will  take  some  titae  l>efore  (t  i* 
completed.     One  edition  of  tbe  Harivftn^a,  '"'" 
prising  tliree  thousand  copies,  hasljeeu  exlia 
The  RflraSyana  also,  that  was  taken  in  lumii,  hhj- 
l)een  complete*!,  the  text  of  Valmiki  lieing  pu!>- 
lifihed  with  a  traiuslatiou.     Roughly  cstJnmt«?d,  the 
Bhilnitii   KSryfllaya   has    distributed   up   to  date 
nearly  twelve  thousand  copies  of  the  Rimflv 
Mahilbharata,  and  the  HarivSnya  taken  tog' 
and  that  number  will  swell  to  eightt^n  th>  )i-.i 
when  the  fourth  edition  of  the  MaJitlbhiir.dLi  ?ii.ui 
be  complete.     Leaving  a.side  the  arithmetical 
suits  of  the  Kfiryfllay.a'H  operati* ms*,  it  might  fairl! 
be  presumed  that  the  genuine  demjind  for  ei;:h 
thousand  copies  of  the  sacred  books  of  India 
resents  a  degree  of  InteTest  taken  by  tlie  peoj 
the  history  of  their  past  that  is  certainly  noi  •  i  - 
couraging.     An  English  translation  of  the  With:- 
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ottthly  partfl  has  been  begim;  and 

parts  have  alremJj'  hi*»?n  issueii.     To 

'Ocy  to  the  Bhflmta  Kflryfilaya,  it 

to  collott  funds.     Co«tributions  may 

%  W.  B.  Coleman,  Sun  Francisco ;  to  Prof. 

Ibe  University  of   Kiel  :  to  M.  A. 

le  du  Vieiuc  Colnmbier,  Paris  ;   to 

[Qiler,  7,  Norhani  CJardens,  Oxford, 

Orimes.    British   steamship    Hum- 

le  Jaaeiro,  to  New  OrleanB,  reports, 

June  10,  witneeetng  a  battle  t>etHeeQ 

-whale,    thrasht^r,  and    sword-fish. 

in  latitude  Hr  25'  south,  longitude 

San  8(tl\ador,   Brazil.     Tlje  fish 

would  not  have  been  sighted 

,t  commotion  occafiiooed  by 

-     it  ran  down  to  the  combat- 

[  lay  to  till  the  end  of  the  battle,  resulting 
of  the  whale  and  swurd-fish. 

^J^tKiglas  Home,  the  well-known  medium. 
At  Auteuil,  at  the  age  of  oS. 

from  Colonel  Lockhart's  jiarty  give  a 
itrBdiction  to  the  story  of  liis  arrest. 

wttfl  well  received  by  the  Afghans, 

ery  friendly. 

pn^po^e^l  ^J  hold  in  the  autumn  of  1887  an 
congrefiB  of  shortliand  writers  of  all 
as,  and   of  fM.^r*^n8    interested   in 
erally,  to  celebrate  conjointly  two 
ttnce :  1.  Tl>e  jubilee  of  the  intro- 
|r.  Isfiao  Pitman's  system  of  [>honog- 
Iwg  as  it  does  an  era  in  the  develoj»- 
tUajid  on  scientiHc  prim  iples  ;  2,  The 
uf  miHlem  shorthand  originatetl  by 
Bright   about    l.">87,    continued    by 
[(IStM)).   John   Willis  (\mZ),  Edmond 
Shelt<»n   (1030),   Cartwrijrht   (1642). 
[Mason  (1672),  Gorney  (1740).  Byrom 
(1780).  Taylor  (17««).  Lewis  (1812), 
b«*r8  in  jiast  genenitiona.  and  tlnally 
m  nnti  other  English  and  continental 
!  |tr«<!sent  dny. 

|>id     development    of    the    technical 

the  si)eeializati<»n  of  the  various  de- 

civil  engineering  of  late  years  Itave 

|it((  fitdd  n<t  to  make  it  desirable  that 

hould  be  allowed  s«»me  freeiiom  of 

Ju*  f»ttrtirular  line  of  work  to  be  spe- 

In  tlte  application  of  these  genend 

pV>  meet  this  requireuient.  the  Maasa- 

itute  of  lechnolugy  Ims  arranged   a 

I  of  Btttdy,  covering  the  whole  field 

idapted  for  those  student"* 

>I  whnt  sjiecial  branch  the}' 


will  afterward  pursue,  while  it  affords  at  the 
same  time  an  opportunity  for  those  students  who 
desire  it  to  devote  themselves  more  extensively  to 
certain  special  branches. 

—  Applicants  for  admission  to  the  dental  schools 
of  Great  Britain  must  pass  a  satisfactory  exami- 
nation in  English  grammar  and  liistory,  in  Liitin. 
in  algebra,  geometn.',  and  physics ;  and,  before 
they  can  receive  their  degree  of  I*D.S..  they  must 
study  for  four  yejtrs  anatomy,  chemistry,  surgery, 
and  swh  other  braurbes  .^s  nre  taught  in  the  medi- 
cal schoi:»ls,  tiosides  IhiM'  which  s|H>eially  pertain 
t<>  deutjstrj,  as  operative  dentistrj',  the  adminis- 
tration of  anaesthetics,  In  London  there  are  two 
dentnl  luwpitals  in  which  all  the  ojH^rations  known 
to  that  branch  are  practised,  and  to  which  stu- 
dents liave  mlmission  and  opportunity  to  o|)erate. 
In  the  National  dental  hospital,  during  the  year 
1H85,  J»,(XU  fillings  were  iiLserted,  of  which  1,014 
were  of  gold,  the  others  being  of  gutta-jMjrchn  or 
other  plastic  material 

—  Conaul-Geueral  Gibbs  of  BoUvia  has  given  a 
very  interesting  account  of  the  ct»ca-plant,  which 
is  now  8ft  much  emjiloyed  in  metlical  practice,  and 
which,  together  with  opium,  chloral,  and  other 
drugs,  is  beginning  to  gain  its  victims  from  the 
ranks  of  those  who,  ha\ing  commenced  its  use  for 
medicinal  purposes,  have  l>ecome  s<j  enslaved  by  it 
that  they  cannot  give  it  up.  This  pbmt  is  grown 
in  the  province  of  Yungas,  and  brought  some 
sixty  miles  to  Lai^z.  B<;»livia.  which  is  the  great 
market  for  it.  The  bushes,  which  are  grown  on 
the  siiles  of  the  mountains,  furnish  tliree  croiw  a 
year  of  the  leaves,  from  which  the  drug  is  ob- 
tained. The  leaves  ai-e  dried  in  tlie  sun,  and, 
after  being  pressed,  are  packed  in  IwUes.  The 
annual  production  is  7,o4Xt,0(K>  pounds,  of  wldch 
Bolivia  constunes  fifty-five  iier  cent ;  the  Unitetl 
States  and  Europe,  five  jier  cent ;  and  the  rest  is 
consumed  in  other  parts  of  South  America. 

—  Tlie  Entomological  club  of  the  Araericjiu 
association  for  the  advancement  of  sc-ience 
will  hold  its  meetings  during  the  week  of  the 
association  in  the  librarj'  of  the  ButTalo  society  of 
natural  science.  Tlie  first  meeting  will  be  held 
on  Tuesday.  Aug.  17.  at  2  p.m.;  and  Prof.  J.  A. 
Lintner,  president  of  the  club,  will  deliver  his 
ad«lress  at  that  time.  During  the  week  there  will 
be  an  excursion  to  some  |>oint  of  interest :  and  a 
reception  has  been  tendered  the  club  by  the  ento- 
mologists of  Buffalo.  It  is  very  desirable  that 
those  entomologists  exitecting  to  attend  shoulil 
signify  their  intention  to  the  secretary  of  the  club, 
Jolm  B.  Smith,  national  museum.  Washington. 
D.C. 
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— The  Botanical  club  of  the  American  associa- 
tion for  the  advancement  of  science  will  bold  its 
meetings,  as  usual,  during  the  week  of  the  asso- 
ciation. The  first  meeting  will  take  place  on 
Wednesday  at  9  a.m.  in  the  room  assigned  to  the 
biological  section.  Any  botanist  or  person  spe- 
cially interested  in  botany,  who  is  a  member  of 
the  association,  and  has  registered  for  the  Buffalo 
meeting,  may  become  a  member  of  the  club  by 
filling  out  a  blank  to  be  obtained  at  the  desk  of  the 
local  conmiittee.  The  plans  for  excursions  are  not 
yet  matured.  For  further  information  address 
Dr.  J.  C.  Arthur,  secretary  of  the  club,  Geneva, 
N.Y. 

—  The  Society  for  the  promotion  of  agricultural 
science  will  hold  its  seventh  annual  meeting  in 
Buffalo,  beginning  on  Tuesday,  Aug.  17.  For 
further  information  address  Dr.  Bjron  D.  Halsted, 
secretary,  Ames,  lo. 

—  The  present  custodian  of  the  Cincinnati 
society  of  natural  history.  Prof.  Joseph  F.  James, 
has  resigned  his  position  to  accept  the  professor- 
ship of  botany  and  geology  in  the  Miami  univer- 
sity, Oxford,  O.  The  executive  board  of  the 
society  have  appointed  a  committee  to  receive  ap- 
plications for  the  position,  and  to  examine  the 
credentials  of  applicants. 

The  Athenaeum  announces  that  Prof.  Karl 
Pearson  will  contribute  a  volume  to  the  *  Inter- 
national series'  which  will  be  to  physics  what 
Professor  Clifford's  *  Common  sense  of  the  exact 
sciences'  (which  Professor  Pearson  edited)  is  to 
mathematics,  and  will,  in  fact,  form  a  companion 
work. 

—  At  the  meeting  of  the  Academic  des  sciences. 
May  81,  MM.  Cailletet  and  Mathias  read  a  i^aper 
entitled  '  Researches  on  the  densities  of  liquefied 
gases  and  of  their  saturated  vapors.'  They  have 
followed  the  researches  of  Faraday,  Thilorier, 
Bussy,  and  D'Andreif  upon  the  density  of  the 
liquid  gases.  The  apparatus  they  have  employed 
was  of  great  simplicity,  all  of  glass,  capable  of 
resisting  the  pressure  of  many  atmospheres.  Tlie 
gases  on  which  they  operated  were  protoxide  of 
azote,  ethylene,  and  carbonic  acid.  Their  results 
confirm  those  of  M.  Sarrau.  The  authors'  experi- 
ments demonstrate  that  at  the  critical  point  the 
density  of  the  liquid  gas  is  equal  to  that  of  its 
vapor.  M.  Fizeau  also  stated  that  his  observations 
taught  him  that  the  luminiferous  ether  is  entirely 
unaffected  by  the  motion  of  the  matter  which  it 
permeates,  and  said  that  he  hoped  soon  to  an- 
nounce the  existence  of  a  peculiar  variation  in 
the  magnetic  force  of  magnets,  apparently  in  re- 
lation with  the  direction  of  the  earth's  motion 
through  space,  calculated  to  throw  light  on  the 


immobility  of  the  ether  and  its  relations  to  pon- 
derable matter. 

— There  are  in  the  United  States  about  one 
hundred  medical  colleges  of  good  repute,  at 
which  more  than  ten  thousand  students  attend 
annually.  From  these  institutions  go  out  each 
year  from  five  to  one  himdred  and  fifty  or  more 
graduates,  to  swell  the  ranks  of  a  profession  which 
now  numbers  in  the  United  States  more  than 
seventy-seven  thousand  members.  For  the  ad- 
ditional instruction  of  these  doctora  there  are 
published  more  than  one  hundred  and  fifty  medi- 
cal journals. 

—  From  the  Medical  news  we  learn  that  a  Ge^ 
man  physician  was  recently  much  puzzled  by  a 
case  which  he  was  called  to  attend.  The  patioit, 
a  child  five  weeks  old,  was  incessantly  cxxmg, 
and  was  imdoubtedly  suffering  from  colic,  and  its 
skin  was  of  a  bluish  color.  Further  examioatioB 
revealed  the  fact  that  the  nurse  was  in  the  halat 
of  using  a  cosmetic  in  which  lead  entered  largely 
as  a  constituent.  This  gave  to  her  face  a  brilliant 
tint,  which  at  once  attracted  the  attention  of  the 
physician.  The  use  of  this  cosmetic  was  at  once 
interdicted,  and  in  a  few  days  the  colic  and  the 
crying  ceased. 

—  Instances  of  extreme  old  age  are  reported 
from  Russia.  Tlie  Novoati,  a  Russian  jooraal, 
annoimces  the  death,  in  the  almshouse  of  St 
Petersburg,  of  a  man,  aged  one  hundred  and 
twenty-two  years,  who  had  been  an  inmate  sinoe 
1818.  His  mental  faculties  were  preserved  up  to 
the  time  of  his  death,  and  his  general  health  wai 
excellent  to  the  age  of  one  hundred  and  eighteen, 
when  he  commenced  to  fail.  There  is  in  the 
same  institution  a  soldier's  widow  whose  age,  as 
shown  by  documentary  evidence,  is  at  least  one 
hundred  and  ten  years.  In  our  own  country,  at 
New  Holland,  O.,  Mrs.  Arnold  has  just  celebrated 
the  one  hundred  and  ninth  anniversary  of  her 
birth ;  and  her  two  sisters  are  still  living,  aged 
resi)ectively  one  hundred  and  six  and  one  hun- 
dred and  twelve. 

—  Dr.  Barlow,  in  the  Lancet^  expresses  the 
opinion,  after  a  very  thorough  investigation  into 
the  nature  of  whooping-cough,  that  it  is  to  be 
classed  among  the  diseases  which  are  caused  Iqr 
the  irritation  excited  by  the  presence  of  parasitee; 
and  that  these  are  micrococci,  which  prolifoate 
in  large  numbers  upon  the  living  membrane  of 
the  larynx  and  pharynx.  He  also  claims  for  !»> 
sorcine  the  power  to  greatly  reduce  the  intenoty 
of  the  disease,  and  to  directly  lead  to  its  cure. 
This  remedy,  which  is  among  the  meet  recent 
introduced  to  the  medical  profession,  is  applied 
a  one  or  two  per  cent  solution,  either  by  a  bmA 
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fonn  of  sprar,  directly  to  the  inuooua 
le  of  llie  throat  and  the  larj-nx. 

ue  of  the  friends  of  M.  Clievreul  propose 
mt  him  a  medal  on  his  hundredth  birth- 
lich  comt»s  the  SUt  of  AujtniBt.  This  medal 
r  in  relief  a  portrait  of  Chevreul  engraved 
Roty.  Siihscriptions  should  bo  addressed 
Lroiis  Paasy,  secretaire  j)erpetuel  de  la 
patiouale  d'agriculture  de  France.  18,  rue 
Khas^,  Paris,  France. 

IB  Athencienm  stales  that  Mr.  Blauford,  the 
rto|u^caI  reporter  to  the  government  of 
Ian  drawn  up  a  memorandum  to  accom- 
6ie  charta  of  tem|>erat^ire  and  rainfall. 
fci|iemture  Ijeing  reduced  to  its  equivalent 
KpI.  the  hottest  tract  in  India  is  a  portion 
['  laieau  between  Bellary  and  Shola- 

r  — t  rei?ion  of  the  penineula  is  really 

Veru  co«8t  from  Vizagapatam  southwards 
phUDtt  of  tlie  Camatic  and  northern  Cey- 
\  intra-tropical  India,  except  as  modified 
Klemtion  of  the  coimtry,  the  temi»erature 
B  from  the  coast  inland,  the  west  coast 
[wler  than  the  east  coast.  Sind  and  Raj- 
are  the  driest  portion  of  hulia.  In  the 
part  of  India.  May  is  the  hottest  month  in 
',  except  in  the  Punjab  and  Sind,  where. 
lateness  of  the  rains,  June  is  hottest, 
tions.  the  temperature  of  which  has 
accoirately  determined,  the  hottest  in 
lianwi :  the  coolest  region  is  Assam,  where 
rains  are  very  copious.  Tlie  mean  an- 
fail  of  the  whole  of  India  is  al>out  forty- 
Ik^.  %'arying  from  nearly  five  hundred 
Tra  Poonjee,  to  alx>ut  three  inches  at 
The  provinces  mt»8t  subject  to  famine 
h-westerti  prt>vinces,  Behar,  Rajpu- 
e  Camatic,  the  North  Deccan.  Hyderabad, 
Orisiwi,  and  the  northfi-n  Circars. 

E.  Orimaux  cxhibit*'d  to  the  French  acad- 
•cieuces,  at  the  s^fmce  of  June  15,  some 
kthed  print**d  dcicumeuta  showjjig  the  action 
U  the  commission  on  behalf  of  Lavoisier, 
time  (179^9:))  under  arrest  as  a  farmer- 
,  Prom  one  of  these  documents  it  ap])ear8, 
ooosiMiuence  of  the  said  action,  the  illus- 
ftames  of  Laplace,  Delambre,  Borda.  and 
themselves  removed  from  the  com- 
tlw?  !id  Nivose  of  the  second  year  of 
(Dtjc,  26,  1793). 

tew  years  ag«>  Dr.  J.  B.  de  Lacerda  of 
Janeiro  made  extensive  experiments  upon 
for  snake-bilee,  and  finally  settled  upon 
ic  injtvUon  of  a  solution  of  per- 
ol  |wtaah  m  being  the  most  eflicacious. 
bofi  also  been  used  lately  in  Brazil 


against  lirdrophobia.  One  planter  reports  having 
used  it  over  a  year  ago  in  lW4.»  cases  of  pei-sons 
bitten  by  rabid  dogs.  So  far,  these  persons  have 
shown  no  symptoms  of  hydrophobia.  A  colleague 
of  Dr.  Lacerda,  however,  treated  bj'  this  method 
two  patieuts  who  had  been  bitten  by  a  rabid  cat. 
One  of  them  recei\'ed  the  hyjwdermic  injection 
fifteen  minutes  after  having  l^m  bitten.  As  yet 
he  shows  no  ill  effects  fri»m  the  wound.  The 
second,  a  cliild,  was  treated  twelve  hours  after 
having  been  bitten,  and  died  seven  weeks  later 
with  all  the  symptoms  of  hydrophobia. 

—  Tlje  BrariUan  government  has  directed  Prof, 
Eniil  Goldi  to  investigate  tlie  disease  of  the  coffee- 
plants.  This  disease  was  investigated  by  Capane- 
ma  about  four  years  ago,  but  no  satisfactory 
conclusion  was  reached  as  to  its  chai'acter  or  the 
remedy  for  it.  In  the  mean  while  it  has  been 
spreading. 

—  The  sundry  civil  bill,  as  considered  in  the 
senate,  restores  the  pay  of  the  coast  survey  offi- 
cials (changed  by  the  house)  to  the  figures  now 
existing  ;  it  also  appropriates  ^10,000  for  salaries 
and  expenses  of  the  National  board  of  health. 


LETTERS  TO  THE  EDITOR, 
A  most  extraordinary  structure. 

Aside  from  the  publicity  which  your  tbeosoph- 
ical  eorrespondent  has  given  the  ermr  which  un- 
fortunately crept  into  one  of  the  plates  iu  a  recent 
contributiDU  of  mine  to  the  Proceedings  of  the 
ZcOloKtcal  ftociety  of  London  iSrivnce,  vii.  No.  177), 
the  subject,  I  understand,  baa  created  du  little  com- 
ment lu  other  quarters.  Indeed,  so  thoroughly  has 
it  l>een  discussed  that  I  should  have  entirely  disre- 
garded this  additional  notice  of  it,  had  it  not  been 
that  the  attention  thus  called  to  it  by  this  tbeosophist 
of  the  Smithsonian  iosCitution,  placed  it  before  your 
readers  a«  '  a  luoet  extraordinary  structure.'  Sure- 
ly it  mut<t  be  a  structure  most  extraordinary  to  have 
excited  any  wonder  in  the  eyes  of  a  Smithsonian 
tbeoitopbiiit.  wheo,  in  view  of  the  fact  that  the  pub- 
lished researches  of  Prof.  Elliott  Coues,  another 
theosophist  of  the  Smithsonian,  called  for  no  com- 
ment whatever.  The  succinct  account  of  the  re- 
searches I  refer  to,  were  published  by  Professor 
Coues  iu  the  New  York  Xution  (Dec.  2fl,  1884j, 
wherein  this  author  in  referring  to  his  examination 
of  ghosts,  fays  '*  I  myself,  personally,  have  repeated- 
ly by  physical,  chemical,  and  microscopical  examina- 
tion studied  detached  portions  of  ihem  [ghoflt«],  as 
hair,  natb,  or  pieces  of  any  substance  which  may 
envelop  them  more  or  le»8  completely." 

The  fact  of  the  matter  is  this,  in  both  the  figure 
and  text  I  dee;cribed  the  ripht  humerus  of  a  hum- 
ming bird  for  the  left.  Mr.  F.  A.  Lucas  the  osteolo- 
gist of  the  Smithsonian  discovered  the  error  and 
courteousi}'  pointed  it  out  for  me.  But  Mr.  Lucas  did 
not  write  the  letter  in  Scieiw;*' «igued  *a  theosopbist/ 
and  notwithstanding  the  fact  that  I  am  personally 
acquainted  with  the  members  of  the  staff  of  that 
institution,  I  know  of  no  theosophist  there  who  has 
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made  sufficient  progress  in  the  study  of  tbe  roorphol- 
o^  of  the  Trochilidae  to  have  det««toi]  tbe  error  in 
question  If  there  be  such  a  person  he  has  not  up 
to  the  present  time  communicated  the  results  of  bis 
studies  to  the  world. 

As  soon  as  the  error  was  clear  to  me,  I  immediately 
luadu  a  full  series  of  corrected  drawings,  which, 
with  additional  notes  upon  the  subject,  are  now  in 
the  hands  of  Pr.  Selater,  the  editor  of  the  Proceed- 
ingTs  of  the  Zoological  society. 

It  pains  me  far  more  that  tbe  plates  of  such  an 
elegant  publication  as  the  Proceeding-s  of  tbe  2io«JlO' 
gical  society  is,  should  be  marred,  even  to  tbe  slight- 
est depree,  through  any  error  of  mine,  than  I  regard 
how  that  error  may  reflect  or  affect  myself.  For- 
tunately, in  tbe  present  instance  it  in  no  way  alters 
the  conclusions  arrived  at,  and  so  far  as  I  am  aware 
there  are  but  few.  if  any  nnatomists.  who  have  not 
at  one  time  or  another  been  equally  unfortunate. 
Even  Huxley's  famous  *  Anatomy  of  verti«brate8  ' 
seema  to  fulfil  a  useful  end,  notwithstanding  the  fact, 
that  this  eminent  btoIo^n<«t  contends  on  tbe  'i2*iA 
pn^e  of  that  work,  in  describing  the  stomach  of  a 
ruminant,  and  referring  to  tJie  mucous  membrane  of 
tbe  reticulum,  says  "  it  is  raised  up  into  a  great 
number  of  fold*,  which  cross  one  another  at  right 
angles,  and.  in  this  way,  enclose  a  multitude  of 
hexagonal-feidtfd  c«?lls,"  Still  this  statement  would 
make  no  one  believe  that  few  people  living  could 
render  a  better  description  of  the  digestive  appara- 
tus of  a  ruminant  than  Professor  Huxley. 

R.    W.    Shufbldt. 
Fort  Wingate.  N.Mex.,  July  3. 

Barometer  exposure. 

The  discussion  concerning  this  subject  has  thus  far 
had  regard  mainly  to  the  use  of  the  mercurial  barom- 
eter and  for  meteorological  purposes.  Possibly 
light  may  be  shed  on  the  general  subject  by  a  few- 
observations  made  in  the  field  with  an  aneroid. 
From  the  nature  of  its  construction  it  yields  more 
quickly  to  rapid  oscillations  of  atmospheric  pressure. 
Moreover,  field-work  presents  greater  variety  of  con- 
ditions of  exposure,  and  is  consequently  more  sug- 
gestive of  the  controlling  circumstance  in  any 
anomaly. 

The  following  olwervations  derived  from  experi- 
ence, upon  the  webtern  prairies  of  the  Mississippi 
valley,  may  not  be  without  value  in  this  connection. 

1.  In  gusty  winds  the  index  of  the  barometer 
oscillates  very  perceptibly  to  each  gust.  A  variation 
of  .01  of  an  inch  baa  been  observed. 

2.  In  steady  wind  the  barometer  reads  very  differ- 
ently, according  as  it  is  held  to  the  w^indward  or  lee- 
ward of  the  iKxly.  In  a  wind  which  I  cannot  char- 
acterize more  definitely  than  as  a  stifif  breeze,  I  have 
noted  in  such  relations  a  difference  of  .02  of  an  inch, 
the  barometer  being  about  three  feet  above  tbe  level 
surface.  When  desiring  accurate  readings  in  a 
strong  wind,  the  mean  between  the  windward  and 
leeward  rea<linKs  should  be  taken,  and,  if  the  wind 
b«  gusty,  the  maximum  reading  in  each  case. 

3.  Upon  flat-topped  buttes  I  have  found  the 
barometer  iirdioating  considerably  less  pressure  in 
the  calm  just  back  of  the  windward  edge  than  in  the 
wind  at  the  edge. 

Such  buttes  offer  an  inviting  field  for  experimenta- 
tion on  this  subject.  They  are  often  quite  sym- 
metrical, frequently  have  horizontal  strata  running 
through  them  to  serve  as  convenient  planes  of  refer- 


ence, and  are  not  infrequently  isolated  upon  an  (X 
tensive  plane. 

Attention  to  barometer  exposure  is  evidently « 
important  to  hypsometrv  as  to  meteorology. 

J.'  E.  Ton 
Tftbor  college,  Tabor,  lo.,  Jaljr  a. 


A  bright  meteor. 

Last  evening  at  fifteen  minutes  past  eight  o'clony 
a   meteor  of  unusual   size   was   observed.      Ita  api 
parent  size  wa«,  by  rough  estimate,  six  times  that  t 
Venus  at  its  (Venus')  brightest  ;  and  that,  though  '^ 
was  quite  near  the  moon,  which  was  past   its 
quarter.     Its  altitude   was   about   30',  and   azimuti 
perhaps  S.   10*  W.,  and    its  motion  downward  an 
eastward  at  about  50'^  from  the  horizon. 

ItK  di.snppi'aranoH  was  with  a  slight  scattering  of 
fragments,  but  no  explosion  was  heard.  ■' 

S.  H.  BlULCE 
St.  Jobnsbury,  Yt.,  July  IS. 


Inoculation  for  the  prevention  of  yellew-fever. 

It  is  generally  understotxl  among  e<lucated 
in  Rio  de  Janeiro  that  all  persons  are  not  e 
liable  to  attacks  of  yellow-fever.  I  believe 
safe  in  saying  that  but  few  native  Brazilians 
it,  the  greatest  number  of  deathfn  being  amo 
following :  newly  arrived  foreigners,  and  esj 
those  who  live  in  the  poorer  quarters  of  the  _ 
who  lead  dissolute  lives,  sailors,  and  persons  Wf  \ 
lymphatic  temperament.  If  ther**  is  any  foundatia 
for  these  popular  theories,  might  it  not  be  possible  f 
an  observant  person  to  inoculate  seven  thousand  i 
dividuols  from  the  same  or  similar  localities  in  \ 
de  Janeiro  without  running  an  average  risk  or  fail 
testing  the  system  employed  .' 

The  efficacy  of  Dr.  Freire's  inoculation  agait 
yellow-fever  can  scarcely  be  considered  as  havil 
been  put  to  a  fair  test,  therefore,  until  somet" 
known  of  the  persons  inoculated,  their  natic 
time  of  residence  in  Rio  de  Janeiro,  temper 
occupation,  circumstances,  and  personal  habits. 

JoHir  C.  BraxvU. 
Indiana  ualverslty,  Bloomlagtoa,  lod. 


Bird-kilting  sparrows. 

So  much  has  been  said  of  late  for  and  against  ths 
English  sparrow,  that  the  following  note  may  nut 
be  uninteresting  as  evidence. 

Quite  recently,  upon  the  Copiti:*!  grounds,    I  ob- 
served a  sparrow  in  the  act  of  slowly  kdling  a  browa 
humming-bird.     When  discovered,  it  ha<l  -— ■>  '   ''•- 
struggling  victim  in  its  talons,  and   wa.«< 
vigorously  al>out  the  head.     Whenever  di- 
caught  the  neck  of  its  fluttering  prey  in  its  bil: 
after  flying  a  few  feet,   alighted,  and  renew, 
blootly  work.     At  first  I  supp^jaed  tbe  viotiui  t..    ■  -  j 
sphinx  moth  ;  but,  although  every  attempt  to  r'.-l':  rk-> 
the  captive  was  futile,  the  identity  of  the  hum;: 
bird  was  unmistakable.     Soon  the  first  eporri>\ 
joined  by  another,   and  then   the  scene  of  tuu;-li 
was  carried  into  a  copse   beyond  the  reach  of 
observation. 

To  those   who  attribute  the   destruction    of 
American  birds  entirely  to  the  demand  for  wiugv 
ladles'  hats,  as  well  as  to  those  who  deny   tbe  qu 
rcUome  habits  of  the  sparrow,  this  piece  of  infd 
mation  may  be  of  value.  C.  D.  Wmr^.^ 

National  muoeum. 
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fff  THE  PRESENT  ASPECT  OF  CLASSICAL 
STCTDyV 

The  chance  that  ma<lo  me  the  first  i)rofesa(>r 
ppointed  to  a  chair  in  this  university  has  made 
^  my  duty  to  represent  the  school  of  letters  on 
«iay,  which  has  been  chosen  for  the 
ation  of  the  first  completed  decennium 
noe  as  an  institution.     The  work  of 
r  tmiversaty.  ao  far  as  it  can  be  expressed   by 
nd  by  publfcations,  by  the  niinihor  of 
Dd  of  studenta,  by  the  hoiirs  s[>ent  in 
'and  seminary,  is  all  of  record.  Judged 
«»«a  b?r  Hh»  census  standard  of  facta  unci  fibres, 
31  ''IkI  that  what  has  been  dont-  liere 

I)  years  does  not  fall  abort  of  the 
I  which  was  ^et  up  in  1870.  Lets  mens- 
hot  not  less  cortaui,  are  the  uidications  of 
our  tnfloenee  on  the  whole  circle  of  university 
in  America  ;  and,  whatever  we  may  have 
I  to  do,  we  have  assuredly  not  faile<i  in  rous- 
great^r  vigilance,  and  stimulating;  to  a 
t  intense  energy  in  other  parta  of  the  wide 
tl  and,  whether  in  the  way  of  approval  or  in 
llie  wny  of  protest,  our  example  has  made  for 
ife  and  growth  and  prrjgresa.  This  life  and 
jwth  and  pn^Rjesu  have  foimd  a  material  ex- 
on  tn  t>ie  erection  and  equipment  of  motlel 
oriee  for  bioloj^,  chemistry,  i)hysic8.  De- 
portmeuitf*  that  are  less  tangible  in  their  material 
ami  in  their  methods  have  little  to  show  the  visitor 
CTcept  n  few  Ijooks  and  a  goodly  number  of  men, 

—  axxic>nt  studenta,  who  are  busy  with  old  prob- 
kras  ami    new,   enrirliing  themselves  with  the 

(  of  the  past,  laying  up  store  for  those  who 

to  come  after  them,  in   the  present  neither 

I  oor  afnvid.     As  to  this  whole  dejmrtment 

M.  then,  —  that    department   wliich   has 

n  most  under  my  own  ulwtrvation, 

—  1 1  -Ay  that  the  healthy  increase  in  the 
tdiooiB  of  langaiage  and  lit«'rature  is  Bom(?thing 
Ibal  has  tmnscrndcd  my  most  sanguine  ex]x?cta- 
tioo.  In  we  outrank  many  of  the  minor 
OcRBiui  II  is;  and  In  the  more  abstruse 
and  rccontlitf  studies,  such  as  Assyrian  and  San- 
maht  wt?  hold  our  own  with  some  of  the  leading 
•cboolftof  Europe.     As  for  our  American  sisters, 

■  AMrMH  d«UT«r»d  Kt    lhi<i  tenth    annlvenar/  of  the 


it  is  not  so  easy  to  separate  grarluate  work  from 
undergraduate  work  in  other  American  univer- 
sities as  it  is  here ;  and  hent«  the  comparison 
of  numbters  might  not  l:>e  fair,  and  might  l)e  mis- 
inttTjJreted  ;  and  instead  of  emphasizing  too  much 
our  large  number  of  graduate  students,  it  may  l>e 
Ijetler  to  say  in  regard  to  all  the  8cli()ola  of  the 
counti-y  in  which  higher  work  is  done,  that  we 
count  their  success  aa  otir  succewt,  for  we  are  all 
helpers  one  of  another.  And  here  I  would  take 
occasion  to  echo  the  wish,  which  I  have  often 
heard  expressed  of  late,  tliat  the  university  de- 
partments in  all  American  institutions  of  leiu*ning 
might  be  so  organized  that  students  coidd  pass 
from  one  to  the  other  in  the  pn»<^cution  of  a  line 
of  study  just  as  they  do  in  Germany,  much  to  the 
advantage  of  their  breatlth  of  vision,  their  free- 
dom from  Iw-'al  or  personal  influence.  For  my 
own  [►art.  I  have  always  congratulated  myself 
that  1  was  brought  under  the  influence  of  three 
distinct  and  markeillydistinct  philological  schools, 
—  Berlin,  Gdttingen,  and  Bonn,  —  and  I  have  no 
doubt  that,  when  the  time  cx>me8,  there  will  be  a 
university  exchange  that  will  help  us  even  more 
than  the  measure  of  it  that  we  have  thus  far 
enjoyed.  We  then  of  the  department  of  letters 
have  our  success  to  speak  of  on  this  day  when  a 
httle  'self-esteem  grounded  on  just  aud  right'  may 
\ye  pardonable,  if  not,  as  Milton  says,  profiiable. 
But  it  is  a  success  that  carries  with  it  the  gravest 
responsibilities.  The  ark  we  t»ear  contains  more 
sacred  Tcssels  than  it  held  when  we  set  out ;  and 
on  an  occasion  like  this  it  becomes  us  not  only  to 
exchnoge  hearty  congratulations  that  we  have 
bt-en  helped  thus  far  on  our  way,  but  to  renew 
our  hold  with  greater  vigor,  and  to  plant  our  feet 
more  flnnly,  with  a  clearer  view  of  the  [Mith  to  be 
trod  and  the  burden  to  be  borue. 

To  some,  I  do  not  know  to  how  many,  certainly 
to  some  of  those  whom  I  am  addressing,  the 
special  line  of  work  to  which  my  own  Ufo  has 
been  devote*!  may  seem  to  Lave  had  its  ilay  ;  and 
to  plan  for  the  future  of  Greek  is  to  plan  fur  an 
elaborate  structure  on  the  foundation  of  some 
table  rock,  destined  at  no  distant  time  to  fall  and 
di.sappear  on  the  restless  current  of  modern  life. 
A  monument  vvas  erected  some  years  since  to  the 
memory  of  the  last  old  woman  that  six.»ko 
Cornish  ;  and  it  would  require  no  great  stretch  of 
imagination  on  the  part  of  some  of  our  friends  to 
fancy  that  some  youth  may  l>e  present  hen?  to- 
day wlio  shall  live  to  see  the  cremation  of  the  hist 
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Buccessor  of  Sir  John  Cheke  on  this  side  of  the 
Atlantic  ;  of  the  last  old  woman,  trousered  or  un- 
trousered,  that  shall  have  discharged  the  office  of 
a  professor  of  Greek  in  an  American  university. 
People  who  have  reached  a  certain  age,  and  have 
become  somewhat  reflective  and  prophetic,  gen- 
erally console  themselves  with  Hezekiah's  words. 
But  I  cannot  content  myself  with  the  thought 
that  there  will  be  peace  and  truth  in  my  days. 
There  has  not  been  much  of  either  of  these  com- 
modities in  my  first  half-century,  and  I  do  not 
expect  the  market  to  be  glutted  with  them  in  my 
second.  Surely  there  is  no  sign  that  there  will 
be  any  peace  about  Greek,  or  truth  about  Greek, 
in  any  period  that  I  can  reasonably  hope  to  reach. 
But  the  peace  and  the  truth  that  may  be  denied 
me  from  without  are  vouchsafed  me  abundantly 
from  within  ;  and  while  many  of  my  fellow- 
workers  are  in  woe  for  the  silver  shrines  of  Diana, 
and  mourn  for  the  abandonment  of  Greek,  and 
sorrow  that  the  trade  in  text-books  languishes,  I 
am  serenely  standing  where  I  stood  many,  many 
years  ago,  when  I  published  my  first  article  on 
the  '  Necessity  of  the  classics,'  a  title  not  to  be 
confounded  with  the  '  Necessities  of  the  claasics,' 
about  which  one  hears  far  too  much.  I  live  in 
the  abiding  assurance  that  what  is  inwrought  in 
tlie  structure  of  our  history  and  our  literature 
must  survive  so  long  as  the  history  of  our  race 
and  the  history  of  our  language  shall  survive. 
To  disentwine  the  warp  of  the  classics  from  the 
woof  of  our  life  is  simply  impossible.  One 
mediaeval  writer  every  one  must  know,  and, 
measured  by  modem  standards,  Dante  was  not  a 
classical  scholar  of  the  first  rank.  His  perspective 
of  antiquity  was  false,  his  estimate  of  the  jKiets  of 
the  past  was  far  from  being  just ;  and  yet  what  is 
Dante  if  you  loosen  his  hold  on  the  classic  time  ? 
I  will  not  speak  of  Milton,  steeped  in  classic  lore : 
I  will  speak  of  Shakspeare.  None  but  those 
who  have  read  Shakspeare  with  the  eye  of  the 
classical  scholar  know  how  much  the  understand- 
ing of  Shakspeare  is  dependent  on  training  in  the 
classics ;  and  more  than  once  when  I  have  hesi- 
tated as  to  whether  it  was  pedantry  or  not  to  use 
a  Greek  word  in  my  English  discourse,  I  have 
turned  to  Shakspeare. 

Is  this  the  judgment  of  a  man  who  can  see 
only  through  his  own  narrow  casement  ?  Scarcely 
had  I  set  down  those  words,  when  the  following 
passage  fell  under  my  eye.  It  is  to  be  foimd  in 
the  recent  introductory  lecture  of  the  professor  of 
poetry  in  the  University  of  Oxford.  "The 
thorough  study  of  EngliBh  literature,  as  such,  — 
literature,  I  mean,  as  an  art,  indeed  the  finest  of  the 
fine  arts,  —  is  hopeless  unless  based  on  an  equal- 
ly thorough  study  of  the  literatures  of  Greece  and 


Rome.  When  so  baaed,  adequate  study  will  not 
be  found  exacting  either  of  time  or  of  labor.  To 
know  Shakspeare  and  Milton  is  the  pleasant  and 
crowning  consummation  of  knowing  Homer  and 
Aeschylus,  CatuUus  and  Virgil;  and  upon  no 
oth^r  terms  can  we  obtain  it."  ' 

To  be  sure,  we  have  promise  of  mountains  and 
marvels  if  we  break  with  the  past.  What  satisfied 
us  in  our  boyhood  no  longer  suits  the  fastidious 
taste  of  the  present ;  and  the  Phoebus  Apollo  of 
our  youth,  clad  as  to  his  dazzling  shoulders  with 
a  classic  cloud,  is  shown  up  as  nothing  better  than 
a  padded  dandy.  Our  adored  Thackeray  is  no 
longer  faultlessly  attired  in  a  garb  of  perfect 
English  :  he  is  simply  a  stylistic  old  beau.  The 
plots  in  which  we  once  took  delight  are  nothing 
but  vulgar  tricks,  and  the  lifting  of  a  teakettle  lid 
and  the  setting  down  of  the  same  are  intrigue 
enough  for  the  conduct  of  a  two-year-long  nov^ 
All  this  new  literature  has  nothing  to  do  with  the 
classics.  Far  from  it.  And  yet  I  am  not  at  all 
shaken  by  the  self-satisfied  edicts  of  those  who 
rule  so  large  a  portion  of  the  reading  world  ;  and 
I  maintain  with  unwavering  confidence  that  all 
healthy  literature  must  be  kept  in  communion, 
direct  or  indirect,  with  the  highest  exemplars  of 
our  Indo-Eiuropean  stock ;  and  if  any  thing  could 
prove  the  necessity  of  a  return  to  healthy  human 
nature,  with  its  compassed  form,  its  fair  red  and 
white,  it  would  be  the  utter  wearisomeness  of  so 
much  recent  fine  writing,  in  which  there  is  no 
blood,  no  sap,  nothing  but  division  and  subdivision 
of  nerve-tissue.  '  A  pagan  suckled  in  a  creed 
outworn'  is  a  joy  and  delight  in  comparison  wiUi 
the  languid,  invertebrate  children  of  the  great 
goddess  Anaemia. 

I  have  watched  with  much  interest  the  develop- 
ment of  the  study  of  artistic  composition  in  Eng- 
lish during  the  last  few  years.  Indeed,  it  would 
have  been  necessary  to  stop  one's  ears  to  keep  oat 
the  shrilling  cicada-sound  of  '  art  for  art's  sake/ 
and  all  the  theoretical  buzz  of  aesthetic  criticism. 
The  interest  has  not  been  unmingled  with  amuse- 
ment, because  the  apostles  of  progress  are  preach- 
ing very  old  doctrine,  —  a  doctrine  which  I  shall 
be  glad  to  re-enforce,  so  far  as  I  can,  before  I  ac- 
qmt  myself  of  this  function.  Art  for  art's  sake 
involves  the  very  hardest,  the  very  driest  study, 
the  very  kind  of  study  for  which  we  philologians 
and  grammarians  are  contemned.  The  accom- 
plished master  in  the  art  of  dipping,  who  delighted 
the  world  a  few  weeks  since  by  his  '  Letters  to 
dead  authors,'  made  his  swallow-wing  strong  cm 
the  Elysian  fields  of  the  classics ;  and  those  who 
should  hold  him  up  as  an  example  of  the  kind  <A 
classical  scholar  we  ought  to  have,  little  know  to 
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Si  vert'  fitudiea  is  due  that  easy  grace.  It  is 
thr'ap  to  talk  altoiit  Reiimd  -  Krinding  and 
gnililiiiiii^,  a*  if  Rerund- jj^inding  did  not 
t4i  tlie  music  of  the  spheres,  and  root-grub- 
to  tiie  discovery  of  tlie  magic  moly  that 
ds  agruinst  the  spells  of  Circe,  of  '  euphrasy 
rue.'  thHt  purge  •  the  visual  nerve.'  He  who 
tlic  ol^muDts  lacks  the  first  conditions  of 
ETtivtic  life.  In  the  old  times  great  artists  did 
Iftlain  to  prepare  their  own  vamiflhes :  and 
lid  paintings  fitand  fresh  to  this  day,  whiJe 
of  their  modern  rivals,  scarce  a  generation 
are  failing  into  decay  lieyond  the  hoj>e  of 
^ition.  Tlie  fair  dream  was  emlx)died  in 
line  pigments,  and  the  machine  pigments 
o(T.  and  with  them  the  fair  dream  vanishes. 
Ruumntix'nl  research  is  pressed  with  r^^rd 
lutby  to  that  which  is,  then  the  gerund- 
fts  the  color  -  grinding,  not  only  has 
it  in  itself  as  a  useful  exercise,  but 
to  he>  ai'aUable  for  higher  purposes ; 
It  is  not  given  to  every  one  to  make  use 
iUintical  results  for  artistic  ends,  still  no 
fact  is  without  its  value,  none  will  fail 
iate  pla<^e  in  the    completed    syg- 

of  science.     Ti»  lue,  as  an  ai-dent 

of  !It«^ture,  as  ont'  who  was  led  through 

UTf  to  gram  roar  and  not  through  grammar 

,  the  fairest  results  of  a  long  life  of 

wne  been  the  visions  of  that  cosmic  beauty 

revKftlg  ititelf  when  the  infinitely  little  flUs 

wavering  outline,  and  the  featiu-es  stand  out 

id  |>erfect  against  the  sky  of  God's  truth. 

far  the  study  of  literature  as  an  art,  we 

i»reiy  thing  to  learn   from   the  old  critics ; 

own  Sylvester,  our  own  Lanier, 

as  to  the  science  of  verse,  is  a 

le  rhetoric.     Mr.  Lowell  has 

Out  the  great  secret  of  Gray's 

Inrity.    That    consummate    master 

in  the  cloee  analysis  of  the  seTisuous 

lOVnd ;  and  the  meKxly  of  Coleridge  ia 

S  »«a»ure  to  a  conscious  though  titful 

In  the  same  line.     Of  late  an  author,  whose 

of    style    was  first    appreciated    in   this 

,  has  written  an  essay  in  which  he  applies 

analysis  to  the  works  of  our  great  prose 

aad  strikes  the  dominant  chord  of  what 

ioufl  music.     The  essay  might  have 

in  the  Ijeginning  of  the  first  century 

the  end  of  the  nineteenth,  and  have 

Dionysiua  of  Halicamassus  as  well  as 

Stevenson, 

'.  ilien,  it  be  for  the  historical  unity  of 

>,  whether  it  be  for  the  human  sanity  of 

Itteittture,  whetiier  it  be  for  the  influence 

eitlier  as  example  or  precept,  there  is  no 


danger  that  the  ancient  classics  will  be  displaced 
from  the  Hat  of  studies  nec^issary  for  tlie  highest 
and  ti*uest  culture.  Nor  do  I  think  that  the  so- 
called  hard  and  dry  and  minute  research  in  this 
and  cognate  provinces  of  study  will  ever  be 
abandoned  in  favor  of  a  mere  bellettristic  phrase- 
mongery  about  half-understood  beauties.  What 
is  hard,  what  is  dry,  what  is  minute,  depends 
very  much  on  the  spirit  in  which  it  is  approached 
by  the  student. 

Borne  years  since,  I  attended  a  lecture  by  a  great 
muster.  The  theme  was  the  vanishing  of  weak 
vowels  in  Latin.  Candor  comiM*Is  me  to  state, 
that,  although  I  prido  myself  on  l)eing  interested 
in  the  most  uninteresting  things,  I  should  have 
chosen  another  subject  for  a  specimen-lecture. 
Candor  compels  me  to  state  also  that  I  very  much 
question  whether  the  illustrious  teacher  would  ac- 
cept all  his  own  teachings  to-day,  such  progress 
do  grammarians  make  in  devouring  themselves  as 
well  as  one  another.  I  was  much  struck  with  the 
tone  in  which  he  aimouuced  his  Hui»ject.  It  was 
the  tone  of  a  man  who  had  seen  the  elements 
melt  with  fervent  heat,  and  the  weak  vowels 
vanish  at  the  sound  of  the  last  tj-iuap.  The  tone, 
indeed,  8*?eme<l  entir^'ly  too  pathetic  for  the  oc- 
casion ;  but  as  he  went  on  and  marshalled  the 
facts,  and  set  in  order  the  long  lines  that  con- 
nocted  the  disappearance  of  the  vowel  with  the 
downfall  of  a  nationality,  and  great  linguistic, 
great  moral,  great  historical  laws  marched  in 
stately  procession  before  tlje  vision  of  the  student, 
the  airy  vowels  that  had  flitted  into  the  nowhere 
seemed  to  be  the  lost  soul  of  Roman  life,  and  the 
Latin  language.  Roman  literature,  and  Roman 
history  were  clothed  with  a  new  meaning.  And 
so  we  of  the  language  departments  do  not  intend 
to  be  disturbed  in  our  work  by  criticism  on  the 
arid  details  of  our  courses  ;  nor,  on  the  other  hand, 
are  we  unmindful  of  the  larger  and  more  [vopular 
aspects  of  the  wide  field  of  culture  which  we 
occupy. 

There  is  no  form  of  art,  no  pliase  of  phi- 
losophy, of  ethics,  no  development  of  physical 
science,  that  is  alien  to  the  student  of  language  ; 
and  the  student  of  physical  science,  in  his  turn, 
needs  the  human  interest  of  our  study  to  save  liifl 
life  from  an  austere  and  merciless  quest  of  fact 
and  principle  in  a  domain  where  man  enters  only 
as  a  factor  like  any  other  factor.  But  first  and 
last,  the  scientific  standard  must  be  upheld  for  the 
university  man,  be  be  a  student  of  letters,  be  he  a 
physicist ;  and  that  standard  is  the  absolute  truth, 
the  xiltimate  truth.  *  Nothing  imperfect  ia  the 
m^ouie  of  any  thing,'  says  the  prince  of  ideal- 
ists.* B.  L.  GlLDBBSLBXYK. 
1  ir*Xk  Y^P  oUiy  outtvit  ittrpop  (PI«tO.  B«pttbIfO  Tl., G04  C). 
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MR.    JAMES  SULLY  ON  THE  PRKCOCJTV 
OF  OENIUS. 

Whknk\'kr  Mr.  Sullj  turns  his  att<mtion  Xo  a 
problem  in  yjeychology  or  ftntbropolf>gf ,  he  ia  Hure 
to  give  it  a  lively,  interesting  treatment,  and  to 
B€comptiny  it  with  a  wealth  of  iilimtrution.  His 
paper  on  '  0«nius  and  i)r«i?t)city  *  in  the  June 
nutubc^r  of  the  Nitwtcenth  century  is  no  exception 
tx)  iluA  :  and  it  has  the  additional  attraction  of 
ilealin^  with  a  question  quit*'  within  the  popular 
comproheuBiou. 

Mr.  Sully  says  t,hat  the  idea  tliat  Rcnias  reveals 
itself  early  in  life  is  repugnant  to  common  sense. 
It  setims  more  fitting  that  geuius  should  be  the 
result  of  dt*velopment  and  close  applitiation.  To 
test  the  question,  two  methods  luoy  be  pursued. 
First,  it  may  Iv?  asked  what  proportion  of  those 
who  liave  shown  tiiarked  precocity  have  after- 
wards redeemed  the  promise  of  their  youth?  and, 
8«H>ndly,  what  nuruber  of  those  who  have  un« 
questionably  obtained  a  place  among  the  great 
were  previously  distinguishtnl  by  precocity  ?  The 
former  line  of  inquiry  is  evidently  of  great  com- 
plexity, and  Mr.  Sully  therefore  confines  himself 
to  the  second  quastion,  and  also  examuies  only 
instances  in  mo*lern  times,  where  the  evidence  is 
reaisonal>ly  full  and  accurate,  and  in  the  dejMirt- 
ments  of  art  and  literature.  Tlie  field  of  j)rac- 
tical  affairs,  including  8tat<?smen,  soldiers,  and 
ecclesiastics,  is  not  entered  upon.  Mr.  Sully's 
precise  question  therefore  is,  in  what  pro[»f>rtion 
of  caj^es,  in  the  realms  of  art  and  literature  in 
modem  times,  bus  recognized  intellectual  emi- 
nence beeji  preceded  by  youthful  distinction  and 
superiority  to  others.  He  distinguishes  seven 
groups :  1°,  musicians ;  2*^,  painters  ;  8**,  poets  ;  4°, 
novelists  ;  5°,  scholars,  including  historians  and 
critics ;  e**,  men  of  science ;  V,  philosophers. 
Any  manifestations  in  ehildluKxl  or  youth  of  an 
exceptional  aptitude  and  bent,  corresixmding  to 
the  special  direction  of  the  later  development  of 
genius,  are  taken  us  indications  of  precocity. 
Childhood  and  youth  end,  in  Mr,  Sully's  data,  at 
the  twentieth  year  of  life. 

In  his  first  group,  tJje  musicians,  Mr.  Sully  cites 
as  precocious  the  well-known  ctises  of  Mozart, 
Beethoven,  Mendelssohn,  and  Schubert ;  and  the 
not  so  familiar  cases  of  MeyerlxHi-r,  Uillier,  Spohr, 
M6hul  (who  was  an  organist  at  ten),  .Schumann, 
Cherubini,  Auber,  Weber,  David,  Lotti,  and  Piir- 
eell.  Rubinstein  i)layed  finely  at  ten,  Liszt  at 
twelve.  Of  40  tniisioians  enumerated,  38  showed 
a  decided  bent  before  twenty.  Of  these  38,  29  ore 
known  to  have  hail  the  gift  as  children,  and  there 
is  reason  to  l>elieve  that  others  betrayed  it  by  the 
age  of  twelve.    lu  only  two  cases  —  the  rather 


surprising  ones  of  Rossini  and  Wagner  —  i»  U«?i«i 
a  lack  of  early  manifestation  of  mtisical  ability. 

The  BtH.-ond  group  includes  painters  and  »cul|>* 
tors,  and  among  the  precocious  are  to  l>e  found 
Mantegna,  Andrea  del  Sarto,  Raffnel,  TiKiauo, 
Michael  Angelo,  MurUlo,  Holbein,  Rnysdnel,  Cor- 
nelius, Vernet,  and  Ary  SchetTer.  Of  the  great 
wulptoi-s,  Canova  carved  a  lion  at  twelve,  aiul 
Tltorw:dds<^'n  began  work  at  eleven.  Of  the  58 
representatives  of  this  group.  42  showed  decided 
talent  before  fifteen,  tmd  47  before  twenty.  In 
none  of  the  instances  was  artistic  fame  nofiuireil 
after  the  age  of  forty. 

Among  the  poets,  comprismg  the  third  group, 
Tixmii  wrote  '  Rinaldo'  at  seventeen ;  Calderon  com- 
posed very  early  ;  Goethe  wrote  dialogues  at  six  ', 
Alfred  de  Mussot  liad  written  jxwms  tiefore  four* 
teen.  Beaumont,  Cowley,  Pope,  Byron,  and  Col- 
eridge were  all  precocious.  Elizabeth  Barrett 
Browning  wrote  poetry  at  eight,  and  Mrs.  Hi^ 
mans  published  her  first  volimie  at  fojirteen.  "f 
62  j>oets,  39  were  distinctly  precocious. 

The  fourth  group,  novelists,  t4?lls  a  similar  «ti>ry. 
Scott.  Dickens,  Lytton,  Balzac,  HofTman.  CliarJotUc 
Bronte,  and  MLss  Burney  are  familiar  inKtanon 
of  precocity.  Of  28  novelists,  21  gave  evidence  of 
great  imaginative  power  before  twenty. 

Of  the  fifth  group,  scholars,  historians,  and 
critics,  Grotius,  Furson,  Niebulir,  Macaulay,  and 
Thirlwall  are  weU-known  instances.  Of  36  rt'p- 
resentative  names,  80  showed  preternatural  abOitf 
in  childhood  or  early  youth. 

The  sixth  group,  men  of  science,  has  among  the 
aflirraative  instAnces  Galileo,  Tycho  Brahe.  No 
ton,  Thomas  Yoimg,  Clerk-Maxwell,  Sir  Wil 
Rowan   Hamilton,   Cuvier,  Hailer,  and   Lapli 
Of  30  oases  examined.  27  gave  evidence  of  a«le>^ 
cided  bent  to  science  before  twenty  ;  of  the  re^ 
mainder,  .'5  took  to  science  after  twenty,  and  4 
are  donbtfiil. 

The  seventh  and  lost  group,  philoeophers,  shows 
as  precocious  Berkeley,  —  who,  as  his  c«omm«.m- 
plEM:e-lK)ok  shows,  hit  upon  Ids  new  principle  of 
idealism  when  a  youth  of  eighteen  at  college,  and 
who  wrote  his  •  New  theory  of  vision '  at  twenty- 
four,  —  Hume,  Leibnitz,  Schelling,  and  John  Stuart 
Mill.  Of  87  eminent  representatives  of  this  group, 
25  showed  marked  philosophical  inquisitivenev 
liefore  twenty. 

The  summation  of  the  seven  groups  is  remark* 
able ;  for  it  shows  tliat  out  of  3S7  names  cho 
281,  or  80.48  per  cent,  were  precociwis.  As 
nile,  the  pn^luctive  i)eriod  als»j  begins  early, 
a  total  of  263  ULses,  we  find  105,  or  40  j»er  centi 
produced  works  before  the  age  of  twenty  :  aodi 
211,  or  80  per  cent,  Iwfore  the  age  of  thirtf^ 
Moreover,  a  largo  majority  ot  great  men 


M 


science: 


(53 


In  wiriy  manhood.  CKil  of  25S  cases  ex- 
101,  or  nearly  40  per  cont,  attained  huc- 
|lore  the  ngp  of  twenty-five  ;  and  155,  or  60 
t,  nttninetl  it  before  thirty-five, 
[aewiug  the  ?tatist»ra  as  a  whole,  we  find 
r»wjng  results:  — 

lie  pro|Mjrti«insof  the  various  groups  ahow- 
;  promise  before  twenty  ore,  luusicians. 

5  ♦  scholars,  5 1  poets,  novelists,  and 

f«cieniie,  eat-h,  J  ;  philosophers,  '^. 

Qg  the  age  of  tliirty  as  the  limit,  we 
following  profHirtionB  of    thi-   variouw 
I'ing    early    prixJiK-tion  :    musiciajiB. 
*  \  ;  poets.  \  \  ;  scientisla,  J  ;  scholars, 
ers,  % ;  novelists,  /j. 
er    in    respect    to    precocity  answers 
WvR  degree  of  abetractneas  of  the  fac- 
bploy««l.     The  musicians  and  arlista,  rep- 
he  M^n^uouH  fatuity,  are  found  at  one 
tlie  philufiophei-B,  representing  ti»e 
of  aljetraclion,  al  the  other.     Be- 
nre  the  poets  and  novelists,  tlie  men 

Mr.  Sidly  concludes,  is  eaaentially 
I  truly  great  man  is  lx)rn  such  ;  that  i«, 
with  a  strong  and  overmastering  ini- 
lite  form  of  origination  :  so  he  usually 
\  early.  But  actual  production  implies 
kirtunity,  physical  vigor,  and  leisure;  hence 
become  of  iiniK)rtance  as  aiding  or 
liievement.  Allowing  for  all  this, 
I  which  are  explicable  only  as 
1  proceiBs  of  alow  development. 
"Vns  the  c^ise  with  Dante,  Milton, 
(inf**^.  the  postponement  wa^*  volitiouiil 
I  -ory. 

I  -I'ocioua,  then,  in  the  sense  that  it 

rs  itself  early.  But  does  it  attain  the 
ci  ita  development  quickly,  or  does  it  go 
|K)viDg  as  long  as,  or  longer  than,  ordinary 
^H  This  is  a  separate  question,  and  one 
^.  FrancLs  Galton  ('  Hereditarj'  genius,' 
Pan  affirmative  answer.  We  hope  that 
lly  himwif  will  before  long  throw  some 
[  this  qiusBtion  too. 


IF   UFE   OF   THE    WOMEN  OF 
INDIA. 

'  of  arts  lately  listened  to  a  paper  by 
Cftmac  Temple  on  the  life  and 
the    women  of   India.      The   author's 
I  for  writing  such  a  work  wouM  seem 
nt.  as  he  has  lived  long  in  the  coun- 
an  ^xtenxive  acquaintajice  with  its 
lie  does  not  treat  of  all  chiasea 


of  Indian  women,  but  chiefiy  of  the  higher-caste 
Hindus,  who,  however,  as  he  tells  us,  practically 
set  the  example  for  all  the  rest. 

An  Indimi  woman's  life,  he  says,  in  ita  ordinary 
course,  is  divided  into  two  clearly  defined  parts, 
which  are  quite  distinct,  though  8eparate<l  from 
each  other  only  by  the  fateful  day  on  which  she 
first  K'^es  to  take  up  her  abode  \vithin  her  father- 
in-law's  family.  Note  that  it  is  not  called  in  the 
Intlian  languages  her  husband's  family,  for  that, 
under  the  Indian  f.-imily  system,  it  can  seldom  be 
in  the  ca^ie  of  a  bride.  C*bildhood,  rather  than 
girlhootl,  is  the  heyday  of  the  Indian  woman. 
Free  tf)  play  as  she  plenses.  with  plenty  of  com- 
panions (for  children  can  hardly  ever  be  wanting 
in  a  family  where  nil  live  together,  from  oldest  to 
youngest) ;  free  to  run  in  and  out  of  the  houses  of 
friends  ;  never  bothered  to  learn  any  thing,  except 
what  she  can  pick  up  from  the  women  about  her  ; 
never  woiried  with  caste  restrictions  :  never  asketl 
to  do  more  in  the  way  of  labor  than  to  help  in  the 
housework  ;  petted  by  her  parents  ;  spoiled  by  her 
auntB  and  uncles,  and  beloved  by  her  brothers,  — 
an  Indian,girl-child  is  indeed  happy,  as  children 
count  happiness.  And  then  suddenly  the  curtain 
falls.  At  atout  ten  years  of  age — -earlier  in  some 
pai'ls.  anil  later  in  others — our  spoilt  child  is  old 
enough  to  work  in  earnest,  and  so  she  is  i>acketl 
otT,  sorely  against  her  will,  to  join  her  husl^iand's 
family,  entering  it  not  ae  our  bridetj  enter  their 
future  homes,  at  the  bead  of  the  female  com- 
munity, but  at  the  Ijottom, 

At  this  stage  it  is  neceeaary  to  consider  two  mat- 
ters, so  far  as  they  affect  an  Indian  bride ;  viz.,  the 
practice  of  infant  marriage,  and  what  is  known  as 
the  joint-family.  It  need  hardly  be  stated  that  the 
so-called  ♦  marriage '  of  infants  is  practised  among 
all  cla-sses  in  every  part  of  India,  though  of  course 
there  are  many  excei>tionH  t*>  the  rule.  The  term 
'  marriage/  as  applied  to  this  ceremony  by  us,  is, 
however,  rather  misleading.  It  is  in  reality  an 
irrevocable  betrothal,  —  a  bargain,  not  between 
the  infants  who  are  '  married,'  but  between  those 
who  control  them,  being  often  nothing  else  than  a 
purely  commercial  contract.  It  arises  out  o(  the 
theory  that  a  woman  is  for  life  under  tutelage, 
and  her  '  marriage '  is  therefore  merely  a  transfer 
of  the  right  over  her  to  another  party,  —  a  trans- 
fer naturally  very  frequently  made  in  return  for  a 
pecuniary  consideration.  After  this  marriage,  or 
betrothal,  the  girl  usually  remains  with  her 
parenta,  in  tnist  for  those  to  whom  she  is  to  be 
transferre*!,  untU  the  home-coming,  or  going  to 
her  husband's  house,  wliich  may  be  looked  upon 
as  the  reel  ojarriage,  as  we  use  the  word.  Until 
the  second  ceremony  ta.kes  place,  the  child-wife  ia 
still  a  cliild  to  all  intents  and  pur^toses,  and  treated 
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as  such,  and  it  is  only  after  it  that  she  in  any 
sense  enters  on  the  duties  of  female  life.  The 
family  she  joins  is  exactly  like  that  she  has  left, 
only  it  is  that  of  another ;  to  her  a  vast  difference, 
and  one  which  she  never  forgets— indeed,  it  is  not 
unfrequently  made  painfully  apparent  to  her  at 
every  step.  What  may  be  called  the  regulation 
Indian  joint-family  is  one  composed  of  tlie  pater- 
familias, all  his  sons  and  brothers,  and  various 
extraneous  relatives,  such  as  nephews,  cousins, 
and  wife's  kindred,  for  the  male  part :  and  all 
their  wives,  in  addition  to  his  own  wife  and 
daughters,  together  with  a  sprinkling  of  the  fam- 
ily widows,  for  the  female  part.  In  this  patri- 
archy there  are  grades  upon  grades,  both  male 
and  female,  dependent  chiefly  upon  age  and  dis- 
tance by  blood  from  the  head  of  the  family  ;  and 
as  everybody  is  married  in  India  as  soon  as  the 
time  for  it  comes,  the  chances  are  that  the  last- 
made  bride  is,  in  the  nature  of  things,  in  the  very 
lowest  place. 

In  the  average  Indian  family  the  strictest  do- 
mestic economy  is  the  rule  of  life,  and  the  house- 
hold work  is  done  by  the  women  of  the  ^lousehold, 
not,  as  with  us,  by  paid  servants.  Servants  there 
are,  of  course,  in  aU  Indian  families,  but  they  are, 
as  H  rule,  on  a  totally  different  footing  from  that 
of  the  European  domestic,  being  for  the  most  i>art 
independent  persons  with  a  clientelle,  for  whom 
they  perform  certain  customary  services  for  a 
customary  wage.  The  distribution  of  the  daily 
work,  down  to  the  most  menial  kind,  lies  with 
the  materfamilias,  who  may  be  best  described  as 
the  oldest  married  woman  in  the  family  proi)er, 
for  widows  can  have  no  authority.  The  cooking, 
as  the  work  of  honor,  she  keeps  to  herself,  but 
the  house-cleaning,  the  washing,  the  care  of  the 
children,  the  drawing  of  the  water,  the  making  of 
the  beds,  and  so  on,  is  done  by  the  less  dignified 
members  of  the  household,  as  she  directs;  and 
whatever  is  most  menial,  most  disagreeable,  and 
the  hardest  work,  is  thrust  upon  the  bride. 

Not  only  is  our  bride  thus  turned  into  a  drudge, 
often  unmercifully  overworked,  but  from  the  day 
she  gives  up  her  childhood  to  the  day  of  her  death 
—  it  may  be  for  sixty  years  —  she  is  secluded,  and 
sees  nothing  of  the  world  outside  the  walls  of  the 
family  enclosure.  She  is  also,  by  custom,  isolated 
as  far  as  practicable  from  all  the  male  members 
of  that  little  inner  world  to  which  she  is  confined. 
Free  intercourse,  even  with  her  own  husband, 
is  not  permitted  her  while  yet  her  youthful  capa- 
bilities for  joyousness  exist. 

Every  person  belonging  to  the  European  races 
well  knows  how  much  common  meals  tend  to 
social  sympathy  ;  how  powerful  a  factor  they  are 
in  promoting  pleasurable  family  existence,  and  in 


educating  the  young  to  good  manners.  There  is 
nothing  of  this  sort  in  Indian  upper-class  society. 
There  the  men  and  women  dine  strictly  apart, 
the  women  greatly  on  the  leavings  of  the  men, 
and  that,  too,  in  messes  of  degree,  very  like  those 
in  a  royal  naval  ship.  Paterfamilias  dinee  bj 
himself ;  then  the  other  men  in  groups,  according 
to  standing,  waited  on  by  the  women  under  fixed 
rul^ ;  and  lastly  the  women,  when  the  men  have 
done,  our  poor  young  bride  coming  last  of  all, 
obliged  often  to  be  content,  it  need  hardly  be  said, 
with  the  roughest  of  fare. 

Such,  then,  is  one  of  those  customs  which  go  to 
make  an  Indian  woman's  existence  less  happj 
than  it  might  be.  Let  us  notice  another,  thk 
time  as  to  family  intercourse.  No  imported  woman 
may  have  any  relations  with  those  males  who  are 
her  seniors.  Every  bride  is  such  an  imported 
woman,  and  all  the  household  which  she  enten 
who  are  the  seniors  of  her  husband  are  her  8enkii& 
Tins  at  first  generally  includes  nearly  the  whde 
family,  and  must  necessarily  for  a  long  while  in- 
clude the  major  part  of  it.  In  all  her  life  she  never 
speaks  to  her  husband's  father,  uncles,  or  dder 
brothers,  though  dwelling  under  the  same  tool, 
or,  to  speak  more  correctly,  within  the  same  Oh 
closure,  for  an  Indian  house  is  what  we  should 
call  a  courtyard  surrounded  by  sets  of  apartmenti 
On  the  other  hand,  paterfamilias  has  not  only 
never  spoken  to,  but  technically  never  erven  seen, 
any  of  the  younger  women  of  his  varied  hollas' 
hold,  except  those  bom  within  it,  though  they  aD 
dwell  under  his  protection  and  at  his  expense. 

There  is  another  custom  r^arding  which  it  ii 
useless  to  pretend  that  it  does  not  lead  to  endkai 
misery  and  family  squabbling,  —  the  absolute  solh 
jugation  of  the  women  to  the  materfamilias.  The 
mother-in-law  is  indeed  an  awful  personage  in  the 
eyes  of  her  sons'  wives,  one  against  whose  will 
and  caprice  it  is  hopeless  to  rebel.  One  cannot 
describe  her  power  better  than  by  noticing  a  daily 
ceremony  which  symbolizes  it.  It  amounts  to 
wishing  •  good-morning,'  is  called  in  Upper  India 
mdthd  teknd,  and  consists  of  bowing  down  to  tiw 
ground  and  touching  it  with  the  forehead.  All 
the  women,  except  her  own  daughters,  perform  it 
daily  to  the  materfamilias  when  they  first  see  her, 
and  a  bride  must  do  it  practically  to  everybody. 

An  Indian  woman's  liappiness  in  life  immensely 
depends  on  her  becoming  the  mother  of  a  son. 
This  at  once  raises  her  in  the  family  estimatian, 
which  is  all  in  all  to  her  ;  insures  her  against  the  ; 
greatest  bitterness  of  widowhood,  in  case  that  .' 
befall  her ;  and  procures  her  domestic  authority 
should  she  survive  the  mature  years  with  her  hoi- 
band  still  living.  Materfamilias  is  a  veritable 
queen  in  her  own  little  world,  often  coercing  htf 
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cotonniniling  hor  sons,  and  ruling  the 
Tho  remarks  just  madeapplj, 
'tlie  luntliere  of  sons  only. 
taktt  tli«>  cane  of  lbt>  widow  from  infancy  : 
much  that  woraea  value  in  the  world, 
In  cottr?ie  clothing,  deprived  of  her  orna- 
ompelled  to  fast  till  health  breaks  down, 
I  mibeiflt  on  the  coarsest  of  food,  kept  out 
tamusements  come  in  the  way  of  the  rest 
boiuehold.  forced  into  being  the  unpaid 
sf  tl»e  family,  held  to  Ije  the  legitimate 
,be  ill  njitiire  of  all,  considered  tit  only  to 
^■fihildren,  openly  called  and  taught  to 
^Bf  ^  creature  of  ill  omen,  — thin  Ix^ing 
»  of  all  the  rest  of  her  sorrows,  —  guper- 
lae  indeed  nowhere  else  shown  more 
ta  power  to  pervert  the  reason  of  man. 
ich  the  women  dread  widowhood  is  ex- 
t)  the  full  in  the  fact  that  to  call  a  woman 
lis  to  ofTer  her  a  ilire  insult,  and  from  her 
ihildhoxl  a  girl  is  taught  to  pray  that  she 
wliile  yet  the  re<l  spot,  which  is  the  sign 
nrrJed  state,  remains  on  her  forehead. 
A  not  be  thought,  however,  that  an  Indian 
I  lif»^  is  necessarily  all  unhappiness.  Hu- 
r  r  case  is  as  capable  of  adapting 

•  iiices  as  elsewhere  ;  and  since  tlie 
gauge  of  pemxanent  individual  happiness 
ility  of  temjieranient  to  irnnietliale  sur- 
fs, many  a  woman  in  India  must  l)e  so 
)pcl  as  to  b<»  quite  ctmtent  with  the  life  she 
upon  to  lead,  and  in  fact  to  enjoy  it. 
girl  va  naturally  sedate,  yielding,  and 
turtHl,  of  blunt  susceptibilities,  hmit«d 
ns,  and  slnmg  religious  emotions,  she 
in  to  her  mother-in-hiw,  avoid  quarrel- 
Hotit  effort,  fdUow  the  course  of  life  laid 
■  her  without  demur,  thoroughly  beheve 
Ibe  only  desirable  life  to  lea<l,  find  the 
kble  nsjlrictions  imposed  \i\ym  her  not 
mi',  and  t>ecome  contented  with  her  con- 
q>hiTe,  and,  if  those  about  her  happen  to 
to  quite  as  happy  as  any  girl  in  the 
Bot  the"  potentialities  for  misery  iuvolveii 
larrouiidings  arv  enonuous,  and,  where 
to  argue  timt  misery  is  not  the 
ruld  be  to  argue  against  huuuui 

I  lh«  |if«  of  Indian  women  as  described 
y\i\  there  seems  to  l)e  little  to 
'n.  except  the  frequent  holi- 
i:  '  •  "nd  them.    He  tells  us, 

r  •  ti   themselves    are    the 

k  lapporters  of   the  social  system  which 
p«ttii  lo  *ach  a  life;  and  this  he  atti-ibutes 
xis  sentiment,  and  in  part  to  the 
I  .  that  women,  all  the  world  over. 


ai*e  the  strongest  advocates  of  social  roles  and 
ceremonies. 

As  to  the  best  methods  of  improving  the 
women's  lot,  the  author  of  the  jMiper  spoko  some- 
what hetjilatingly.  Ho  thinks  that  something 
may  t)e  accomplished  by  the  native  monotheistic 
church  known  as  the  Brahmo  S<:>maj  ;  and  he 
alluded  favorably  to  the  efforts  of  certain  mis- 
sions of  Euroi)ean  origin,  and  to  the  society  or- 
ganized under  the  auspices  of  Lady  Dutferin  for 
furnishing  medical  aitl  to  women.  He  took  occa- 
sion to  reprobate  tlie  priK-tice  of  child-marriage, 
and  expressed  the  hope  that  it  may  be  disallowed 
by  law.  There  is  now  pendiuij;  in  the  Indian 
coiu^s  a  (.ase  in  which  the  (juestiou  of  the  legality 
of  such  marriage  luia  Ijeen  raised  ;  and  if  the  de- 
cision should  be  against  its  legality,  an  important 
reform  would  tlius  be  wrought.  It  is  evident, 
however,  tluit  the  main  cause  of  the  evils  that 
Captain  Temple  has  pointed  out,  is  the  system  of 
caste ;  and  so  long  as  this  system  prevails,  there 
can  \ie  no  satisfactory  improvement  in  the  life  of 
Indian  women. 


MINCHIN'S  STATICS. 

Is  the  third  edition  of  his  valuable  treatise  on 
statics,  of  which  the  stt'ontl  volume  has  recently 
appeared.  Professor  Minehin  has  enlarged  the 
work  by  about  two  -  thirds  of  its  previous 
amount.  The  new  matter  is  almost  all  con- 
tained in  the  second  volume,  and  consists  largely 
in  an  exposition  of  the  theorj-  of  screws,  a  chajv 
ter  on  astatic  equilibrium,  and  very  large  additions 
to  the  chapters  on  the  theory  of  attraction,  electro- 
statics, and  the  the»>ry  of  strains  and  stresses. 
There  are  also  other  imiK»rtant  additions,  notably 
in  the  chapter  on  virtual  work.  The  theory  of 
attraction  is  far  m«  ire  extensively  treated  than  in 
the  second  edition,  the  space  devoted  to  it  l^eing 
133  pages  as  against  37.  Spherical  harmonics  are 
introduced  in  the  present  edition,  and  it  may  be 
mentioned  tlwt  the  author  pro|X)sea  and  emjiloys 
the  term  '  Laplacixui '  to  denote  a  Laplace's  co* 
etHcient. 

In  the  preface  to  tlie  second  volume  the  author 
lays  strees  on  the  fact  that  he  lias,  in  the  chapter 
on  attractions,  explicitly  adopted  the  C.  G.  .S.  sys- 
tem, in  order  to  constantly  fix  the  mind  of  the 
student  on  the  concrete  realities  for  which  his  sym- 
bols stand.  This  is  imdoubtedly  mi^t  desirable  ; 
but  we  cannot  help  susjitxiting  that  the  imiKjrtance 
of  tlxis  and  similar  points  of  diHciiiline,  as  objects 
of  a  scientific  treatise,  are  ovf  restimated  by  F*ro- 
fessor  3linchin  and  other  English  writers.     It  is 
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certainlj  going  to  great  extremes  to  say,  that, 
"  without  this  definiteness  of  idea,  no  knowledge 
of  the  slightest  value  can  exist.*'  However,  no 
harm  would  probablj  be  done  by  this  excess  of 
what  is  certaualy  in  itself  a  merit,  were  it  not 
that  the  constant  endeavor  to  insure  the  student's 
good  grip  of  his  tools  throws  into  the  background 
all  considerations  of  elegance,  and  often  inter- 
feres with  imity  of  treatment  and  a  harmonious 
development  of  the  subject.  In  these  features, 
Professor  Minchin's  work  leaves  much  to  be  de- 
sired ;  but  its  comprehensiveness,  tlie  fulness  and 
clearness  of  its  explanations,  and  its  richness  in 
examples,  make  it  extremely  valuable  both  as  a 
text-book  and  as  a  work  of  reference.  Its  use- 
fulness in  the  latter  capacity  has  been  increased 
by  the  addition  of  an  alphabetical  index. 


ROYCE'S    CALIFORNIA. 

Tffls  work  is  the  seventh  in  the  series  of 
'  American  commonwealths,'  now  in  course  of 
publication  under  the  editorship  of  Mr.  Horace  E. 
Scudder.  The  author,  who  is  already  known  to 
the  readers  of  Science,  is  a  native  of  California ; 
and  his  work,  as  he  himself  tells  us,  has  been  a 
labor  of  love.  It  deals  but  slightly  with  the  early 
history  of  the  country,  when  it  was  under  Mexi- 
can rule,  but  takes  up  the  subject  at  the  time 
when  oiu-  government  was  seeking  to  gain  posses- 
sion. This  was  in  1846 ;  and  the  work  closes  with 
the  final  establishment  of  order  in  the  state  in 
1856,  thus  covering  a  period  of  ten  years. 

The  work  is  properly  divisible  into  two  parts, 
the  first  treating  of  the  conquest  of  the  country 
by  the  United  States,  and  the  second  of  the  ix)litics 
of  the  state  itself  after  the  war  was  over.  The 
reviewer  is  obliged  to  say  that  the  book  has  grave 
faults  of  style  and  treatment,  particularly  in  the 
earlier  part.  The  style  is  verbose,  and  the  chap- 
ters that  treat  of  the  conquest  are  carried  to  such 
a  length  that  few  persons  will  have  the  patience 
to  read  them  through. 

Mr.  Royce,  like  most  other  i>eople,  regards  the 
Mexican  war  and  its  accessories  as  little  creditable 
to  the  American  nation  ;  though,  of  coiu*se,  he 
recognizes  the  good  results  that  have  actually 
flowed  from  it.  He  thinks,  too,  that  we  might 
have  got  California  by  peaceful  means,  or  at  least 
with  the  consent  of  its  inhabitants,  if  we  had  pur- 
sued the  right  course ;  and  that  we  failed  in  this, 
he  thinks  is  due  to  the  misconduct  of  some  of  our 
military  and  naval  officers.  He  is  specially  severe 
on  Captain  Fremont,  whom  he  regards  as  mainly 
responsible  for  the  fighting  that  occurred  in  Cali- 
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fomia,  and  consequently  for  the  animosities  and 
race-hatreds  that  it  engendered. 

In  the  fourth  and  fifth  chapters,  the  author 
treats  of  the  '  struggle  for  order '  between  the  law- 
abiding  citizens  on  the  one  hand,  and  the  criminal 
elements  on  the  other.  Congress  having  neglected 
to  provide  a  permanent  territorial  government  for 
California,  the  people  met  of  their  own  motion  in 
the  autumn  of  1849,  and  organized  as  a  state, 
which  was  soon  after  admitted  into  the  union. 
When  this  had  been  done,  however,  the  struggle 
with  the  lawless  elements  of  society  was  only  just 
begun  ;  and  it  took  seven  years  longer  to  reduce 
the  whole  state  to  an  orderly  condition.  The 
causes  of  the  long  continuance  of  social  disorder 
were,  in  Mr.  Royce's  opinion,  two,  —  the  general 
sense  of  irresponsibility  due  to  the  irruption  of  a 
crowd  of  fortune-hunters ;  and  the  animosity  <A 
the  American  settlers  toward  the  Mexican  inhabit- 
ants on  the  one  hand,  and  foreigners  on  the  other; 
to  which  we  would  add  the  political  incapacity  of 
the  Mexican  inhabitants  themselves. 

In  his  last  chapter  the  author  treats  briefly  of 
the  land  question  in  California.  "When  our  gov- 
ernment took  possession  of  the  country,  there 
were  many  tracts  of  land  the  ownership  of  which 
was  doubtful,  and  this  would  have  caused  mudi 
difficulty  in  any  case.  But  our  people  saw  fit  to 
treat  the  ownersliip  of  all  tracts  as  doubtful,  and 
compelled  the  landholders  to  prove  their  titles  in 
the  courts  as  a  prerequisite  to  having  them  recog^ 
nized.  The  courts,  however,  sustained  the  vested 
rights  of  the  proprietors ;  and  Mr.  Boyce  thinki 
that  the  whole  history  of  California  "  has  illut> 
trated  the  enormous  vitality  of  formally  lawful 
ownership  in  land." 

AccoRDiifO  to  official  statistics,  it  appean, 
says  tbe  Journal  of  the  Society  of  arts,  that  on 
the  8l8t  of  December,  1881,  882,181  persons  were 
engaged  in  manufactories  in  Italy.  Of  these, 
219,844  were  spinners  (69,447  being  children); 
77,779,  weavers  (13,628  children) ;  and  in  printing 
15,499  (618  children)  were  employed.  In  1871 
there  were  229,588  weavers  who  worked  at  their 
own  homes,  chiefly  in  Sicily,  Sardinia,  Calabria, 
Apulia,  and  the  Marche  of  Anoona. 

—  Nature  states  that  during  the  present  mufh 
mer  a  university  will  be  opened  at  Tomak,  in 
Siberia,  the  first  of  its  kind  in  this  part  of  the 
Russian  empire.     At  first  it  will  consist  of  two 
faculties,  —  an  historical-philological   one  and  a 
physical -mathematic.      It    already    possesses  i 
library  with  fifty  thousand  books,  a  very  valnaU 
paleontological    collection,    presented    by    Dub 
Nicolaus  of  Leuchtenberg. 
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COMMENT  AND  CRITICISM. 

IS  i-AST  BTEAUER  from  Honolulii  we  re- 
letter  fnini  our  corre6|>onUent  giving  an 
of  the  iirest-nt  condition  of  the  islands 
The  great  volcano   Kilauea    has   jiost 
IhroujETh  n  period  of  inaction.     For  seven 
kes  of  fire  had   lieen  constantly  visible. 
6th  of  March  Uist  the  amount  of  liquid 
nrhig  in  various  directions  from  the  famil- 
cir  cmters   called   Uaiemauinau.   New 
nd  the  Little  Beggar,   was  uncummonlj- 
kt,      Tlie  follo%viMi;  day  and  night  sharf) 
ike  ahtx'ka  disturbed  the  residents  at  the 
hmiHe  ;  and  immediately  afterwards  the 
ntirely  (lit«ippe:ire<l.  lea\ing  jin  irregular 
,300  feft  in  length,  and  >vide  enough  to 
fr  the  areas  of  the  three  great  opening*. 
pleat  d<*i)th  of  the  liquid  removed  was  590 
niMiuas  ant]  darkness  reigne^l  till  the  4th 
,  when  n  new  opening  showed  molten  lava 
frlr  feet  in  <ljameter.     Three  weeks  later, 
H^  fire  caine  back  in  earnest,  filling  up 
PKocmamnau  and  eume  other  portions  of 
ivnu     For  a  long  time  to  come,  therefore, 
t  the  old-time  grand  volcanic 


UnStlCAN   UBRARV  AS80C1ATI0X  WftS  Orga- 

I  1870  at  Pliiladelphia,  and  the  movement 
owed  at  once  in  England  by  the  founding 
library  a»<80ciation  of  the  Unitetl  Kingdom 
jrflowizig  year.  Sulitiequent  meeting^)  of  our 
Kjcialuin  have  been  held  in  New  York, 
-ton,  Cincinnati,  and  Bulfalo,  and 
;h^  i.,-  *  ling  'if  a  year  ago  at  Lake  George. 

PH  liii*  |teriod.  Mr.  Justin  Winaor  of  the 
eolkgo  library  had  been  the  pnp«ident  of 
triftHnQ«  A  great  variety  of  circumstances 
'  to  the  interest  and  imfKirtance  of 
:  ..  •ting  which  was  held  in  July  at 
tee.  under  the  presidency  of  Dr.  W,  F. 
To  found  libraries  is  the  fashion  to-tlay  ; 
h  lihrrarianfi  of  our  country  have  wisely 
rd  to  aecure  the  best  results  from  such 
I  h«4tia«ts  as  those  of  Pratt  and  of  Pea- 


b«>ily  to  the  city  of  Baltimore,  of  the  Seymour 
fund  to  Auburn,  of  the  Forties  bequetit  to  North- 
ampton, and  of  the  Newberry  legacy  to  Chicago. 
EtHcient  management  of  such  funds  cannot  fail 
to  inspire  a  like  genei-oeity  elsewhere.  Also  the 
movement  toward  a  correlation  of  the  public 
library  and  the  public  school  is  one  whose  success 
thus  far  appears  to  justify  the  confident  exjiecta- 
tion  of  future  results  of  the  highest  moment. 


The  continued  success  of  The  liltrnry  journal, 
the  inception  of  a  new  periodical  entitled  LUrrary 
noti«,  and  the  as8ure<l  inauguration  of  the  Co- 
luuibia  college  school  of  library  economy  under 
the  direction  of  Professor  Dewey  in  Januarj'  next, 
are  among  the  noteworthy  progressive  features  of 
library  interests.  We  find  the  librarians  insuring 
the  success  of  their  ventixres  in  bibliography  and 
indexing,  through  the  co-of>erative  method,  now 
s<*  thoroughly  successful  as  a  principle  in  mattera 
commercial.  The  reforms  of  tlie  last  few  years 
in  library  management  are  unjst  encouraging,  and 
the  librarians  are  now  sjiggesting  the  propriety 
of  dignifying  their  work  with  the  title  '  learneit 
profeasiou.'  We  find  them  venturing,  a  little 
early,  perhaps,  the  expression  '  Hbi-ary  science : ' 
in  sliort.  their  position  has  become  largely  aggres- 
sive. While,  however,  there  is  nmch  in  the  new 
movement  that  is  the  subjKrt  of  adverse  criticism, 
no  disinterested  person  can  overlook  the  vast  deal 
of  good  that  has  already  been  secure*.!.  There  is, 
withal,  need  of  continual  care,  lest,  in  the  drudg- 
ery of  endless  details,  the  meaning  of  the  proper 
integration  of  all  these  differentials  be  lost  sight 
of;  and  there  aeeniis  to  be  ground  for  the  appre- 
hension lest,  with  the  rapidly  increasing  con- 
veniences for  library-work,  the  too  great  conven- 
ience of  mere  appliances  may  hamper  individual 
freedom  in  the  use  of  libraries.  Also  there  is  need 
of  perpetual  distinction  between  the  mere  reader 
and  the  thorough  student ;  and  in  the  eiiuipment 
and  management  of  a  library,  only  the  keenly 
discriminating  intellect  detects  the  proper  rela- 
tionsliip  of  the  two.  It  very  often  happens  that 
much  of  what  the  tools  of  the  library  will  accom- 
plish for  the  reader,  the  student  whose  aim  is 
culture  will  prefer  to  do  for  himself.  There  is 
entire  safety  in  predicting  the  ultimate  outcome 
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of  all  such  issues :  while  the  reader  may  himself 
willing  to  work  as  a  mere  cog  in  the  library 
Wieel,  the  cultuieJ  student  prefers  to  luake  tlie 
liln-ary  merely  an  anxlUary  in  his  own  develop- 
ment. 


SEW  ZEALAND   AND    THE   RECENT 
ERUPTION. 

New  Zealand  fonns  one  link  of  the  great  vol- 
canic chain  that  g^irdles  the  Pacific  Ocean,  fioni 
South  Shetland  and  Cai>e  Ilom  up  through  the 
Andes,  Mexico,  British  Columbia,  and  Alaska, 
crossing  into  Asia  thrnugh  the  Aleutian  Istanfls, 
and  Btretching  south  through  the  Kmile  Islands, 
Japan,  Ladrone  TslandB,  Philippines,  and  Weiit 
ln<iiea,  to  Mounta  Erebus  antl  Terror,  in  the  an- 
tarctic zone.  The  greatest  volcanic  energy  is 
found  where  this  great  girdle  crosses  the  torrid 
zone,  —  in  the  northern  Andes,  Central  America, 
and  Mexico,  to  the  east ;  and  in  the  Philippines 
and  West  Indies,  to  the  west.  Here  the  great 
stresses  and  pressures  caused  by  the  slow  cooling 
and  contraction  of  the  cnist  of  the  earth  are  per- 
haps increased  by  others  due  to  the  centrifugal 
force  of  its  rapid  rotation  on  its  axis.  New  Zea- 
kmd  lies  a  thousand  miles  south-etust  of  Australia, 
in  latitude  40°  soutli,  longitude  175°  east,  the 
fintipodes  of  Sj>ain.  and  comprises  two  large 
iHlands  (North  Inland  and  South  Island),  with 
numberless  atnoller  ones  aromni  their  shores.  — 
area,  in  all.  of  about  100.000  s<piare  miles,  or 
rly  that  of  Great  Britain  and  Irehind, 

The  accompanying  physical  map  of  the  islands 
will  indicate  at  a  glance  the  general  topographic 
features.  The  centre  of  North  Island  is  occupied 
by  lofty  mountains,  which  send  oflf  spurs  in 
various  directions  to  the  coast,  and  arc  covered 
_with  forests  from  their  bases  nearly  to  their  sum- 
aits.  The  north-western  i)enin8ula  alxjunds  in 
fertile  and  well- watered  valleys,  and  the  main 
body  of  the  island  is  characterized  by  gently  slop- 
ing hilly  ranges  and  low-lying  tablelands,  varied 
here  and  there  by  volcanic  peaks,  and  covered 
with  a  luxuriant  growth  of  limber.  In  the  south 
centre  is  a  wild  highland  region,  seldom  visited 
by  travellers. 

South  Island  is  very  different.  The  snowy  peaks 
of  the  great  southern  Aliw  stretch  along  its  west- 
em  side,  from  ten  to  thirteen  thou.sand  feet  in 
height,  densely  wooded  to  the  anow-hne.  To  the 
west  are  vast  snow-fields  and  glaciers ;  and  the 
coast  is  deeply  and  sharply  indented  by  bays  and 
fiords,  which,  with  the  Dumerous  lakes  of  glacial 
origin,  remind  one  strongly  of  the  coast  of  Nor- 
way, although  30*^  nearer  the  equator.  A  low 
range   lies  along  the  centre  of   the  island,  with 


spurs  at  right  angles,  and  nunierous  tavioMl 
through  which  the  river«  break  their  way  to  thaj 
south-east.    Farther  east  are  terraces  and  plains. 

North  Isjiaod,  the  scene  of  the  reient  eruption, ' 
is  somewhat  smaller  than  South    Inland,   and   it^ 
about  the  size  of  Cuba,  though   str«'tching  north 
and  sou  til,  instead  of  east  an<l   west.     Tlie  lake 
district,  or  region  in  the  north-east  centre  of  tht* 
island,  has  been  well  called  the  wonderland  of  the 
world,  and  for  magnificent  scenery  and   wonder- 
ful deTelopraent  of  geysere,  fumarole?,   and  hot 
springs,   comes  second  only  to  our  own  Yellow- 
stone park,  if  indeed   it  be  not  its  peer.     In  tl»p 
volcanic  district,  stretching  from  Mount  Egmont. 
the  western  promontory,  north-eastward  thruugli 
the  centre  of  the  island  to  White  Island  in  th 
Bay  of  Plenty,  there  have  been  hitherto   but  tvri 
active  volcanoes,  — Tongariro  f0,50()  feet),  a  \n 
30  miles  south  of  Lake  Taupo  ;  and  Wakari  (S 
feet),  on  White   li>land.      The  gwat  leinow-capjic 
dome  of  Ruai)ehu,  just  south  of  Tongariro,  an^ 
the  highest  i>oint  in  the  island  (9.100  feet) ;  Muua 
Egmont  (8,200  feet),  and  the  great  volcanic 
ontory  on  which   it    Ktands :    and    hundreds 
other  extinct  craters  and  vast  fields  of  lava,  tufa, 
and  scoriae,  —  these  all  bear  witnei^s  to  the  energ 
of  volcanic  action  in  comparatively  recent  limei 
And  yet  there  has  been  no  serious  eruption 
now,  within  the  memory  of   European   settJen 
and  even  the  Maori  trailitiona  give  no  account  ( 
one.     Earthquakes,  however,  are  not  uncommoi^ 
though  seldom  sufficiently  severe   to  cause 
destruction,    Cook   Strait   being  regarded  as 
centre    of    the  region   generally  disturbed  i| 
were  recorded  from  1^(69  to  1879,  and  28  in? 
only  one  of  which  was  at  all  severe,  while 
were  described  as  '  smart,*  and  the  other  sev 
teen  only  slight  tremors.     The  most  severe  shoclf 
of  which  there  is  any  record  occurred  the  evenin 
of  Jan.  23,  1855,  and  caused  great  destruction 
Wellington.      Many  fissures    in   the  earth, 
slides,  and  a  great  sea-wave   were  cau6e«].  an 
minor  shocks  followed  it  at  decreasing  interrA 
for  about  tliree  months.    There  are  many  eviden 
that  a  gradual  elevation  of  the  whole  countrv  I 
going  on  ;  as,  for  instance,  rocks  are  now  visib 
in  Cook  Strait  where  there  were  none  when  th 
country  was  first  discovered.      This  indicates  th 
earthquakes  or  other   disturbances   are    likely 
occur,  and  helps  us  to  untlerstand  the  late  enip 
tioD. 

Lake  Taupo,  the  great  lake  in  the  centre  of 
island,  1,250  feet  above  sea-level,  30  miles 
and  20  broad,  covering   an   area   of  250  equ 
miles,  occupies  a  depression  caused  by  some  | 
eruption,  and  is  smrounded  by  cliJfs  of   lara  i 
thousand  feet  in  height, with  a  little  extinct  < 


SCIENCE, 


on  an  island  in  its  centre  —  like  Crater  Lake,  in 
Oregon,  though  on  a  larger  scale.  Out  of  it  flows 
the  Waikato  River,  running  200  miles  northerly 
and  westerly  ;  and  along  its  banks,  some  25  miles 
from  the  lake,  is  one  of  the  two  great  geyser  dis- 
tricts of  the  island.  The  other  and  more  extensive 
district  is40niileB  north-north-east  of  LakeTauixi, 
and  about  the  same  distance  from  the  shores  of 
the  Bay  of  Plenty.  Here.,  among  the  mountains, 
lakes,  and  forests  of  the  famous  lake  district  of 
New  Zealand,  are  the  celebrated  geysers,  hot 
springs,  nmd  volcanoes,  and  solfataraa,  which  rank 
next  to  those  of  the  Yellowstone  in  interest,  and 
even  surpass  those  of  Iceland,  Of  the  lakes  the 
most  picturesque  is  Tarawera,  surrounded  by 
rugged  bhiffs,  with  the  mountain-peak  of  the  same 
name  close  by,  to  the  eastward.  Next  in  size  is 
Lake  Rotorua,  6  miles  in  diameter,  with  a  little 
extinct  volcaiuc  cone  in  the  centre.  Kotoniabaua. 
or  Warrn  Lake,  is  surrounded  liy  lx»iliug  sjirings 
and  siliceous  terraces,  and  the  tenifierature  of  the 
whole  IxKly  of  water  is  always  as  liigh  as  90^  F. 

It  was  here,  then,  in  the  lovely  lake  district,  and 
from  the  *  not  dead  bu  t  sleeping '  peak  of  Tarawera, 
that  the  great  eruption  bur-^t  forth  on  June  10,  — 
an  eniption  unprecedented  in  the  history  or  tradi- 
tions of  the  island,  though  far  «urjiassed  by  others 
that  have  left  tlieir  ineffaceable  record  in  the  rocks. 
Two  years  ago,  it  is  said,  the  water  of  Lake  Rata- 
kakahi,  usually  cold,  grew  hot ;  and  there  was  a 
strong  outflow  down  the  Wairoa  valley  into  Lake 
Tarawera  for  a  day,  when  it  resumed  its  normal 
condition.  This  was  all  the  waniing,  bo  far  as  yet 
known,  of  this  awful  cojjvulision.  At  1  a..  M  ,  the 
inhabitants  of  the  little  village  of  Wairoa  were 
aroused  by  a  violent  shaking  of  the  earth,  followed 
by  a  conlinnouH  but  not  unpleasant  motion.  A 
bright  red  glow  became  lisihle  about  the  top  of 
the  mountain,  and  vivid  flashes  of  light  seemed  to 
shoot  up  into  the  air.  In  an  hour  the  flashes  of 
light  became  what  seemed  a  massive  pillar  of  tire, 
rising,  increasing,  and  extending  along  the  range. 
A  dull  rumbling  accompanied  it,  and  became  a 
terrific  roar,  with  continuous  explosions,  loud 
thunder,  and  vivid  lightning,  till  heaven  and  earth 
seemed  to  be  torn  asunder.  The  air  was  filled 
with  sulphurous  odors,  falling  stones,  mud,  and 
lava.  The  village  was  annihilated,  more  than  a 
hundred  natives  perished,  an<l  the  fertile  plains 
were  buried  in  mud  and  ashts. 

Such,  briefly,  are  the  first  jparticulars  that  have 
reached  us  of  this  terriUIe  convulsion.  It  has  in- 
deefl  given  a  temporary  clieck  to  the  progress  of 
the  island.  But  the  mountain  is  now  said  to  be 
quiet  again,  and  perhaps  not  many  years  will  have 
passed  before  the  catastrophe  is  forgotten  and  its 
damages  re^iaired,  as  has  been  so  often  (be  case 


witlj  Vesuvius  an«l  Etna.  Geology  teaches  Uint 
this  is  an  old  and  dying  region  of  volcanic  energy, 
and  that  each  eruption  is  less  violent  than  the 
one  prece<ling.  We  may  therefore  hope  that 
this  paroxj-sra  will  give  relief,  until  the  tension  nf 
the  earth's  crust,  accumulated  for  another  decade 
of  centuries,  shall  again  burst  its  bonds. 

EVEEETT   HaYDEN. 


THE  AMERICAN  LIBBABY  ASSOCIATION, 

The  ninth  general  meeting  of  this  association 
vras  convened  at  Slilwaukee,  Wis.,  on  Wetlnesday, 
the  7th  of  July,  and  was  diswjlved  on  Saturday 
of  the  same  week.  Dr.  W.  F,  Poole,  president 
of  the  association,  and  librarian  of  the  Chicago 
public  library,  presided  at  all  the  sessions,  of 
which  the  first  were  mainly  devoted  t4>  the  rcporta 
of  commit  tees,  and  the  ad.iress  of  the  prenident, 
which  was  lirief  and  pertinent.  Dr.  Piwile  ilwelt 
on  the  jtresent  urgent  nee^ls  of  l)l)rMriea  in  general, 
and  regarded  it  as  a  great  misfortune  Uiat  the 
plans  for  a  building  for  the  library  of  congress, 
presented  to  the  assiK'iation  at  its  Woahingtoa 
meeting  in  IHHl  imd  condemue^l  by  the  unanimous 
voice  of  its  memliers,  and  also  the  j'ear  following 
at  Cincinnati,  should  have  been  definitely  ade>pted 
by  congress.  The  committee  on  the  American 
library  association  catalogue  reported  progress  in 
tJie  work  of  formation  of  a  catalogue  of  the 
works  most  suitable  for  the  foundation  of  public 
libraries.  The  programme  of  the  meeting  wa» 
one  of  unusual  intei-est,  embracing  ul)out  twenty-i 
five  papers  relating  in  large  part  to  special  point», 
in  Ubrary  management,  though  by  no  means 
wholly  so.  For  example :  Mr,  Richardson's  (Li- 
brary Hartford  theological  seminary)  paper,  •  Wliy 
librarians  know,"  showed  a  very  good  ha*>i8  for 
lufl  modest  plea  for  the  recognition  of  librMrian- 
ship  as  one  of  the  leiimed  professions.  Whether 
they  profess  it  or  not,  at  all  evente  lihrariana 
pnictise  learning,  and  they  have  to  do  so,  or  theyj 
couldn't  be  librarians.  The  librarians  of  the  aevti 
era  are  a  long  way  from  exemplifyijig  the 
mon  insinuation  that  their  knowledge  relatrs 
rather  to  the  outside  of  books  than  to  their  con- 
tents. Among  librarians  the  number  of  book- 
producers  is  very  large.  JVIr.  Charles  A.  Cutter 
(Boston  athenaeum)  followerl  with  a  brief  paj 
on  '  Close  classification,' —  a  problem  which,  moi 
perhaps  than  any  other,  is  agitating  the  libraxii 
of  to-day.  Shall  the  library  be  divided  into  a  fe' 
broad  classes,  —  history,  geography,  science, 
literature,  and  the  like  :  or  shall  these  be  broki 
into  smaller  parts,  setting  the  history  of  England,' 
Germany.  France,  etc.,  each  by  itself,  and  bresik 
ing  up  i»cience  into  physics,  botany,  zodlogy,  etc. 
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« thall  the  subdivision  be  carrieU  further,  making 

[wiods  in  the  history  of  countries,  and  dividing 

tkilogT-  iotn  the  ordere  and  famities  of  animals. 

tndtooo.  or^  even  further  still,  allowing  a  place 

b  the  liintory  of  England,  France,  and  Genuf^ny 

for  e**TT  r^'ign,  als«-»  dividing  mathematics   into 

L-ohtliUMHic.  algebra,  the  calculus,  etc.,  ami  Ixreak- 

^g  up  ordt-rs  <if  aniumls  liJto  genera  and  species? 

>ch  Mipci-ssivf   rtubdt vision  intensities  the  difli- 

IcoUt  of  ktH -piuK  all   the  books  on   a  subject  to- 

^tUivr.     Gmuping  Looks  does  not  remove  them 

one  from  another  at  oil;  they  are  no  farther  off 

Um  hieforc  sxibdi^ision.     Mr.  Cutter  was  a  strong 

.  ii(Ivocal«  of  pulling  by  thempelves  all    books  on 

J  wvI1-marke<l   subjects.      Mr.   Lane  (Harvard  col- 

llw*  library)  submitted  specimen  sheets  of  an  in- 

w6in  (vr    cutalugues,    which    elicited   discussion  ; 

IffiUowing  which  was  a  paper  on  '  Close  classifica- 

^t«iu  r*.  bibliography,'  by  Mr.  Wilham  I.  Fletcher 

_'e  library).     Classification  as  iwed 

.  he  8ai«I,  may  Ije  exact ;  but  as  used 

)a  hbtiuy  it  cannot  Ix*,  for  the  rniisc^n  that  many 

I  th*  lw«et  contributions  to  the  «li8CU8sion  of  a  sub- 

'  not  "Jetachable  from  (he  bxiks  or  sets  of 

»ilii*nB   which    contain    them.     The    libra- 

DUKt    ftdvifire    his  readers  to  find    in  every 

r  tray  what  is  the  actual  literature  of  tlie 

Inject   he   may  huxe  m   hand.     Bibliography  is 

tlkf  watchword  for  tlje  librarian  of  the  future  ; 

and  thi»,  nit  her  than  clas.'titication,  must  fumbh 

"    '         nil  the  mejins  of  tracing  the  literatme  of 

I  <  ts.     Mr.  Fletcher  regarded  close  clasei- 

ti'.dliou  lis  havujg  fatal  defects,  as  a  system  for 

th*  guidance  of  the  reader  to  the  resources  of  a 

JlAirarT  in  o  given  subject  ;  and   it  sliould  be  rele- 

I  to  a  subordinate  place  as  a  minor  factor  in 

istrntion.     Tlie    libnuy   system   of 

111  '  important  mit<sion,  that  of  f uruish- 

rtSjf  I  of  culture  to  a  i:te<^ple  wlic&e  life  is 

jliitiu^  ;         ht'ing  dratvH  into  a  fatal  8j>eciali2a- 

h»on.     Mr.  Fletcher  characterized  the  prevailing 

I  »?«t<*m  of  clostiiiication  as  an  attempt  tu  EuLstitute 

I  inftclunerr  for  brains,  and  said  that  the  greatest 

jpVMiiit    nrcds  of    our    libraries    are    intelligent 

I  titTBrian*  and  assistants,  and  the  best  obtainable 

llBtvtl^encp  crystallized  in  bibliographic  books. 

}2e«t  c»m*^  an  elalx>rate  pai^r  on  '  International 

bt  'ss.'  by  Mr.  T.  Soll:»erg  (Library 

f  cotipr  reviewed  at  great   length   the 

TV  and  progress  of    congressional  legislation 

ilki*  *ab|c4.-t.     The  paper  was  not  read,  but  will 

I  io  fall  in  the  Pruceedinge  of  the  asso- 

Th*  eTCoing   aeasjon  of   the    second  day   was 

^■iii.r..ii  .  Ii^racteristir  of  the  work  of  the  associa- 

|i  <c  larg<»ly  rxrcupied   with   the  technical 

p-u^i5>  MX  iihrnr-    '    and  embracing  paj^ers  and 


talks  by  Mr.  Cutter  on  author-notation  for  Greek 
and  Latin  classics,  by  Mr.  J.  N.  Lamed  (Buffalo 
l>ublic  libnuy)  on  a  few  of  the  devices  and  arrange- 
ments in  a  library  building,  and  by  Mr.  Melvil 
Dewey  (Columbia  college  library)  on  •  Eclectic  book- 
numljers.*  illustrating  simple  methods  of  finding 
lxx>ks  on  the  shelves.  Mr.  R.  B.  Poole  (Y.  M.  C.  A. 
library,  New  York)  reported,  for  the  committee 
on  congresaional  legLslation,  a  resolution,  which 
was  adopted,  recommending  such  legislation  as 
shall  enable  libraries  to  send  booki*  to  their  out- 
side clientage  an  second-class  matter  at  one  cent 
per  pound. 

The  evening  session  of  the  third  day  was  taken 
up  ^N-ith  two  noteworthy  pajjei-s.  — '  Tlie  first  li- 
brarians' convention.  1S53,'  by  Mr.  E.  M.  Barton 
(American  auti<iuarian  society,  Worcester) :  and 
•  The  teaching  of  bibliography  in  colleges,'  by  Mr. 
R.  C.  Da\is  (Michigan  tmiversity  librar}-),  giving 
an  outline  of  the  system  now  employed  at  Ann 
Arbor. 

Perhaps  the  most  important  matter  con)ing 
before  the  meeting  t»f  the  jiEst»ciation  was  the 
report  made  at  the  morning  session  of  the  third 
day  by  Mr.  Fletcher,  on  behalf  of  the  committee 
on  co-operative  cataloguing,  —  a  scheme  which 
received  some  notice  in  Science  a  few  weeks  ago. 
The  object  in  view  is  the  prei>aration  and  ]trinting 
of  such  catalogues,  bibliographic  guides,  and  in- 
dexes as  shall  serve  to  relieve  the  several  libraries 
of  a  larse  share  of  the  expanse  of  the  i»rer*ent 
efvstern  of  publishing  ex(>en*ive  indivi<hml  cata- 
logues. Tilt-  committee  had  rpceive*!  replies  from 
some  seventy  dilferent  libraries,  favoring  Ihe  or- 
gauixation  of  a  pul)liahing  section  of  the  nh^ocia- 
tion,  after  tlie  pattern  of  the  early  English  text 
and  the  Shakapeai-e  societies.  The  association 
next  heard  the  reading  of  a  ]m\K'r  on  'Lihrary 
buildings,'  prepareti  by  Mr.  Eirikr  Magmisson 
(Cambridge,  England,  university  Ubrary),  advwat- 
ing  the  Archimedean  spii-al  as  the  form  moat 
suitable  for  the  library  structure  cf  the  future. 
This  plan  was  illustrated  in  the  London  Athenaeum 
some  months  ago.  and  may  fairly  be  conceded 
to  |)reseut  certain  advjmtages ;  vix..  a  maxinmm 
of  book-space  with  a  miuimum  of  material  used 
in  construction,  the  iMjesibility  of  enlargement  of 
the  original  structure  peri>etually  as  required, 
without  diiiturbing  in  the  least  the  o|>eraiii)na  of 
the  central  libr.or}-  or  its  functions.  But  the  as- 
sociation, while  extending  a  conlial  vote  of  thanks 
to  Mr.  Magnuss<jn  for  his  pa|>er,  wivs  entirely 
unanimous  in  condenming  his  proposal  librarj'. 
In  particular.  Dr.  Poole  said  the  idea  was  sub- 
stantially an  old  one,  rejected  long  ago,  and  that 
the  enfi»rced  sky-light  for  the  book-atacks  waa  a 
very  serious  disadvantage.     Other  members  criti- 
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cised  the  proposed  building  on  the  ground  of  sup- 
posed structiiral  weakness,  the  unavoidable  dark- 
ness of  the  stack  when  its  roof  might  be  under 
deep  snows,  and  the  impossibility  of  thorough 
ventilation,  as  no  side  windows  or  apertures  could 
be  provided. 

The  subject  of  the  electric  lighting  and  heat- 
regulation  in  libraries  was  next  taken  up.  Dr. 
Poole  relating  his  experience  with  both  gas  and 
electricity,  and  characterizing  the  latter  as  a 
luxury  which  none  but  the  wealthier  libraries 
could  afford  ;  while  Mr.  Dewey  pronounced  un- 
equivocally in  favor  of  electricity  from  experience 
with  the  Edison  incandescent  system  in  the  new 
Columbia  college  library.  Its  absence  of  heat  is 
greatly  in  its  favor  in  the  summer  illumination  of 
libraries ;  it  gives  off  no  products  of  combustion 
which,  like  gas,  may  injure  the  bindings  of  the 
finer  volumes ;  and  Mr.  Dewey  had  found  many 
people  coming  into  the  library  to  read  by  the 
electric  light  who  were  sufferers  from  eye-troubles 
if  they  tried  to  read  by  gas,  or  even  petroleum 
illumination.  No  member  of  the  association, 
however,  could  give  precise  information  of  the 
relative  cost  of  gas  and  electric  light,  owing  to 
the  running  of  the  d3rnamos  for  steam  boilers  used 
for  other  purposes.  In  recent  issues  of  Science, 
the  results  of  English  experiments  in  this  direc- 
tion placed  the  electric  light  at  very  great  disad- 
vantage in  point  of  expense,  and  made  it  cost  at 
present  about  twice  as  much  as  gas.  Mr.  Cutter 
(Boston  athenaeum)  and  Mr.  Linderfelt  (Mil- 
waukee public  library)  explained  the  action  of  the 
apparatus  employed  in  their  libraries  for  the 
automatic  regulation  of  the  heat-supply,  and  pro- 
nounced it  thoroughly  satisfactory.  The  system 
involves  the  electric  control  of  the  registers  and 
the  openings  in  the  windows,  and  is  found  to  be 
competent  to  maintain  the  rooms  at  any  desired 
temperature  for  which  the  indicator  is  easily  set, 
as  well  as  to  effect  a  considerable  saving  of  fuel. 
A  delegate  from  Kansas  said,  that  in  his  region 
natural  gas  is  used  over  a  large  area,  furnishing 
the  library  with  both  heat  and  light. 

Tlie  other  papers  presented  at  the  Friday  ses- 
sion were  by  Mr.  Woodruff  (Cornell  university 
library),  on  '  Tlie  relation  of  university  seminaries 
to  the  university  library  ; '  and  by  Mr.  Utley  of 
Detroit,  on  '  The  relation  of  the  public  library  to 
the  public  schools,'  in  which  it  was  stated  that  the 
supreme  court  of  Michigan  had  ruled  that  the 
library  is  a  part  of  the  apparatus  of  the  school, 
and  the  plan  of  reading  and  discussing  the  books 
in  the  schools  during  recitation  hours  had  given 
admirable  results.  A  vigorous  discussion  of  the 
subject  of  binding  books  in  libraries  ensued  ;  and 
the  third  day's  session  closed  with  the  adoption 


of  a  resolution  commending  to  states  and  institu- 
tions the  trial  of  a  plan  for  the  collection  and 
redistribution  of  documents,  which  had  succeeded 
admirably  under  the  direction  of  the  secretary  of 
the  interior. 

The  untransacted  business  of  the  meeting  neces- 
sitated a  session  on  the  fourth  day  (Saturday), 
when  Mr.  Green  of  the  committee  on  public  docu- 
ments presented  a  report  embodying  the  bill,  now 
in  the  hands  of  the  senate  committee  on  printing, 
which  will  instruct  the  public  printer  to  deliver  to 
the  interior  department  a  sufficient  number  of 
copies  of  every  government  publication  to  enable 
every  depositary  of  public  documents  to  receive 
one.  The  measure  is  ably  supported  by  Senator 
Hoar,  for  whom  a  vote  of  thanks  was  passed  by 
the  association.  Mr.  Green's  report  provoked 
animated  discussion,  and  was  followed  by  a  paper 
by  Mr.  J.  Schwartz  (Apprentices'  library,  New 
York),  which  was  mainly  a  satire  on  various  pre- 
vailing systems  of  classification. 

The  secretary  read  a  thoughtful  paper  on 
bibliography  in  general,  and  especially  on  the 
bibliography  of  the  literature  of  science,  by  Mr. 
Mann  of  Washington,  who  remarked  first  the 
rapid  rate  of  increase  within  the  last  few  years  of 
the  application  of  bibliography  to  the  work  of  the 
student  of  science  —  who  is,  nevertheless,  apt  to 
set  too  little  value  upon  the  refinements  of  the 
art  of  bibliography.  The  necessity  of  providing 
some  method  of  indexing  is  the  first  lesson  to  be 
learned  in  the  making  of  a  useful  bibliograpliy, 
and  such  index  should  be  very  detailed.  To 
secure  the  advantages  of  a  condensed  method  of 
reference,  some  symbolism  should  be  employed. 
The  usual  method  of  making  citations  in  scientific 
writings  is  to  refer  to  individual  or  separate  works 
by  the  name  of  author,  title,  and  page  ;  to  articles 
in  periodicals  by  title  of  periodical,  date  (some- 
times), and  page.  A  very  useful  device  is  to  give 
in  a  preface  or  appendix  a  list  of  all  the  works 
cited,  with  some  symbol  attached,  and  to  refer  to 
this  symbol  whenever  references  are  to  be  made. 
Some  authors  have  imdcrtaken  to  accept  some 
bibliography,  the  catalogue  of  the  Royal  society, 
for  instance,  as  a  standard,  and  to  refer  to  the 
symbols  employed  in  that ;  but  there  are  many 
diflficulties  in  the  way  of  its  use  as  such.  Mr. 
Mann  regards  the  arrangement  of  titles  in  a  cur- 
rent bibliographj'  as  a  matter  of  very  little  conse- 
quence. Nothing  should  be  allowed  to  interfere 
with  the  practice  of  appending  to  each  title  a  cui^ 
rent  numeral,  the  series  of  which  should  be  con- 
tinuous from  volume  to  volume.  As  an  aid  to 
scientific  investigation,  the  works  enumerated  in 
a  bibliography  should  be  analyzed,  this  analysis 
indicating  the  special  plmse  of  the  subject  treated 
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Dii!icutt  analyses  bIiouIcI  be  marie 
»ts.  Each  title  in  the  biblioifniphy 
P  confined  aa  closely  as  possible  to  a  single 
'ten  to  the  extent  of  entering  the  several 
"  tl^e  work  as  seporale  titles  whenever 
of  iUstinct  subjects.  The  whole  work 
p  integrated  under  its  own  title  by  giving 
\  of  its  chapt«re  in  the  analysis  of  the  work 


Its  coet,  the  principal  difficulty 
.  .  I  ion  of  a  bihliography  like  that  de- 
i^ites  in  getting  any  person  or  persona  to 
llw  the  lakH-T  and  resijonsibility  of  writing 
ing  the  work.  The  magnitude  of  the  task 
irent.  If,  however,  the  work  can  be  issued 
Drrent  bibliography,  with  no  regard  to  the 
►f  titles  or  the  connec-tion  of  subjects,  raak- 
i  only  of  auch  material  aa  may  be  available 
time,  and  attaching  to  each  title  a  current 
k  to  serve  for  reference  from  an  index,  no 
HM  feel  ttpprefised  with  the  magnitude  of 
V  Whatever  is  done  will  be  a  step  in  the 
htection  ;  and  the  work  may,  if  need  be, 
farily  J**  abandonee!,  withi»ut  a  loss  in  value 
pt  ha«  cdready  been  aooomplished.  It  is 
|ec?essary  that  the  titles  of  chapters  and 
\  be  given  accurately,  and  that  the  analyti- 
prences  bo  made  fully  ;  while  the  rest  may 
to  others  who  for  their  own  purptwes  will 
ea  to  take  the  place  of  any  s^ieoial 
contents, 

ling  section    was    duly    organized 

adjournment,  and  this  move  on  the 

le  aasociation   is  of    the    first    inifMir- 

The  section  will  begin  at  once  the  pubjica* 

inde.\e6  to  scientiflc  and  other  essays,  and 
te  whatever  work  may  be  found  practica- 

le  line  of  co-operative  bibliography, 
aasociation  were  handsomely  receive<l  and 
|ne<J  by  the  mayor,  the  Hon,  Emil  Wallber, 
Nxens  of  Milwaukee  ;  and  the  success  of 
eting  wa*  largely  securetl  through  the  ex- 
o#  Mr,  K.  A.  Linderfelt  of  the  Milwaukee 
lihrary.  On  Monday,  the  12tb,  the  a.s»x^ia- 
i  I ikee  for  an  eight-day  excursion  in 
nein. 
utliv'tTs.  electtNl   for  the  ensuing  year  are. 

It.  E>r.  P«>r»lc  ;  vke-presidentti,  Mr.  Spofford 
Jr  of  rottgrefts).  Judge  Mellen  Chamberlain 
^iblic  libnirv).  and  Mr.  W.  E.  Foster 
^■B  public  library) :  secretary,  Pr^if.  Mel- 
WfX  assistant  secretary.  Mr.  Richardson  ; 
!T.  Mr,  Carr  of  Grand  Rapids, 
le  conclnslon  of  its  last  session,  the  associa- 
10  aAljourue<i  to  meet  at  the  Tliotisand 
I  io  Oie  second  wt^k  of  .September,  1!J87. 
Da\id  p.  Todd, 
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HONOLULU   LETTER. 

The  Sandwnch  or  Hawaiian  Islands,  situated 
about  2,000  miles  to  the  south-west  of  San  Fran- 
cisco, are  commonly  reckoned  at  twelve  in  num- 
ber, four  of  them  ranging  fn.»m  500  to  .S.ftSO 
square  miles  in  area,  and  the  entire  group  amount- 
ing to  0,040  s(]uare  miles.  On  examining  a  go<Ki 
chart  of  the  Pacific  Ocean,  one  linds  a  row  of 
small  islands  and  shoals  having  the  same  trend 
with,  and  being  really  a  north-westerly  extension 
of,  the  Hawaiian  group.  There  are  fourteen  of 
these  in  addition  to  those  usually  styled  the  Sand- 
wich IfilandB,  twelve  of  which  are  claimed  by  the 
Hawaiians,  while  the  two  most  remote  belong  to 
the  United  Stales,  and  are  known  as  Midway  and 
Ocean  Islands.  The  U.  S.  government  is  said  to 
have  expended  $100,000  in  improving  the  harbor 
of  Midway  Island,  and  coal  is  stored  here  also 
for  the  benefit  of  our  war  vessels  and  Japanese 
•steamers.  It  would  appear  that  ihiB  harbor  has 
not  answerer!  ex^HX-tations,  and  consequently 
negoliationa  have  been  commenced  with  reference 
to  the  cession  to  tlie  United  States  of  certain 
privileges  at  the  Pearl  Harbor  district  near  Hono- 
lulu. 

Two  diverse  theories  meet  us  in  the  attempt  to 
explain  the  origin  of  this  extensive  chain,  be- 
tween the  meridians  of  \U°  30'  and  180^  and 
1,725  miles  in  length.  They  Jure  cones  rising  from 
a  submarine  plateau  16,<XXi  to  IH.OOO  feet  below  the 
surface.  One  view  is  that  they  are  of  volcanic 
origin,  commencing  as  submarine  volcanoes,  and 
built  up  of  tiieir  owti  ejecta.  even  to  the  lieiKht  of 
14.000  feet  alxive  tlie  sea-level.  The  smriiler  ones 
are  atolls,  and  are  usually  encircle<l  by  coral  reefs  ; 
so  that,  after  their  original  volcanic  start,  they 
must  have  been  submerged  for  the  accumulation 
of  the  organic  growth.  The  other  view  aGcril>e8 
their  origin  to  an  enormous  subsidence,  the  several 
LsLands  being  supposed  to  be  the  summits  of  moun- 
tain.^,  the  apices  of  an  ancient  continent,  cajiped 
by  coral  growth.  If  these  were  once  a  continent, 
we  understajid  why  the  Hora  should  be  so  much 
diversitii?<].  since  the  plants  would  be  driven  to 
the  uplande  by  the  gradual  subsidence.  In  the 
same  way  it  is  easy  to  see  how  the  Hawaiians 
themselves  might  have  made  their  way  here  frtim 
the  East  Indies.  The  Hawaiian  goveniment  has 
cstablii^heil  a  genealogical  bureau  at  an  annual  cttet 
of  sJTj.OOO,  which  devotes  much  attention  to  the 
early  continental  condition  of  the  kingdom,  as  well 
as  the  study  <»f  the  anceatore  of  the  royal  family. 

Wallace  accepts  the  former  of  these  theories, 
and  finds,  from  a  study  of  the  plants  and  animals, 
aftinities  with  America,  New^  Zealand,  and  Aus- 
tralia, the  relation  to  the  first  being  the  most  re- 
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mote.  A  botanist  finds  himself  admiring  the 
exaltation  of  ourCompositae  and  lobelia  into  trees, 
and  the  violets,  geraniums,  and  plantains  into 
shrubs.  The  native  phenogamous  flora  figures  up 
to  554  species  in  Mann's  catalogue,  not  including 
the  grasses,  and  the  ferns  amoxmt  to  nearly  150 
species.  Dr.  Hillebrand,  a  former  resident,  has 
studied  the  plant-life  most  successfully,  and  has 
now  in  readiness  for  the  press  a  complete  descrip- 
tion of  all  the  Hawaiian  plants.  The  government 
has  declined  to  aid  the  publication  of  this  volume, 
and  it  remains  to  be  seen  whether  private  enter- 
prise will  be  adequate  in  bringing  it  before  the 
public. 

The  most  important  scientific  work  done  in  the 
islands  is  of  a  topographical  character,  tliat  of 
the  government  trigonometrical  survev,  under  the 
very  capable  superintendence  of  Ptof,  W.  D. 
Alexander.  The  annual  appropriation  has  been 
$20,000  for  many  years.  This  survey  was  rendered 
necessary  by  the  change  from  a  feudal  system  of 
land-tenure  to  fee  simple.  In  order  to  produce 
satisfactory  results,  the  work  must  be  like  that 
carried  on  by  the  U.  S.  coast  and  geodetic  survey. 
The  bovmdary  lines  of  the  various  tracts  of  land 
have  now  been  drawn,  and  maps  published  of  the 
islands  of  Oahu  and  Maui,  and  that  of  Lauai  is 
ready  for  publication,  while  much  labor  has  been 
expended  upon  Hawaii  and  elsewliere.  The  map 
of  Maui,  just  published,  is  very  creditable  in  every 
respect.  The  survey  attends  also  to  hydrography 
and  to  any  special  service  required  for  particular 
purposes,  as  in  the  reconstruction  of  the  large 
burnt  district  of  Honolulu.  The  Hawaiians  have 
two  peculiar  words  to  express  the  direction  of 
boundaries,  mauka  and  inarhii  (u])ward  and 
downward),  those  being  the  most  natural  terms 
to  express  geodetic  iXKitions  in  oceanic  islands. 

Prof.  L.  L.  Van  Slyke  of  Oahu  college  recently 
made  an  elaborate  chemical  examination  of  the 
various  waters  used  for  household  purposes  in 
Honolulu.  The  high  north  and  south  ridge  of 
Oahu  causes  the  vapors  brought  by  the  south-west 
trade  wind  to  fall  upon  it  and  to  flow  uix)n  the 
surface  and  in  subterranean  channels  to  the  wes- 
tern leeward  shore  where  the  city  is  located.  The 
amount  of  rainfall  varies  greatly,  according  to  the 
locality.  Near  the  ridge  the  annual  precipitation 
amounts  to  150  inches  ;  in  the  upper  part  of  Hono- 
lulu to  70  inches ;  and  at  the  harbor  as  little  as  80 
inches.  As  the  rock  is  volcanic,  there  is  a  pre- 
dominance of  sodium  carbonate  in  the  springs, 
and  sodium  chloride  and  lime  carbonate  in  the 
deep-seated  waters  brought  up  artificially.  Fresh- 
flowing  water  is  obtained  from  the  sea-level  to  the 
height  of  43  feet  through  artesian  boreholes,  and, 
this  altitude  corresponds  to  a  recent  elevation  of 


coral  rock,  all  around  the  island.  There  is  not 
enough  of  the  salt  and  lime  compound  to  injure 
the  water  for  potable  purposes,  but  suflScient  to 
indicate  its  marine  origin.  There  are  25  of  these 
flowing  wells,  the  water  reaching  the  same  level 
in  every  one,  and  in  the  very  dry  season  they  fall 
off  about  three  feet.  Those  yielding  water  are 
generally  from  200  to  500  feet  deep.  The  layers 
passed  through  are  separate  layers  of  clay,  lava, 
and  coral  rock,  and  the  water  rises  immediately 
after  striking  a  black  basalt  at  the  base  of  the 
coral.  Tlie  deepest  well  was  put  down  at  the  edge 
of  a  tufa  volcanic  cone  known  as  Diamond  Head 
to  the  depth  of  1500  feet.  As  fragments  of  coral 
abound  in  the  tufa,  it  is  probable  that  the  volcanic 
action  interfered  with  the  regular  downward  flow 
of  the  rain-water,  and  this  explains  the  absence  of 
water. 

The  Hawaiian  government  is  a  limited  mon- 
archy. It  was  not  until  the  beginning  of  the  pres- 
ent century  that  Kamehameha  the  First  brought 
all  the  islands  imder  his  sway,  and  founded  the 
kingdom.  About  1830  the  chiefs  rebelled  against 
certain  idolatrous  observances,  just  before  the  ar- 
rival of  the  first  deputation  of  American  mission- 
aries. Christianity  was  soon  acceptetl  by  the 
higher  classes,  and  then  by  the  mass  of  the  people ; 
so  that  in  less  than  half  a  century  the  country  was 
regarded  as  Christian,  and  the  foreign  clergy  with- 
drawn. They  had  in  the  mean  while  been  instru- 
mental in  framing  an  excellent  constitution,  and 
either  the  missionaries  or  their  descendants  have 
held  many  of  the  important  oflSces. 

On  the  first  of  July  there  was  a  ministerial  crisis 
in  the  kingdom  and  a  new  cabinet  formed,  with 
the  same  premier  as  before,  but  with  new  men  in 
all  the  other  oflices.  Tlie  cause  of  the  dii:ruption 
was  partly  personal  and  partly  financial.  Political 
parties  divide  somewhat  according  to  sympathy  or 
opixjsition  to  the  missionary  regime.  King  Kale- 
kaua  and  his  friends  exalt  the  native  Hawaiians, 
and  desire  to  restore  old  heathenish  customs, 
thereby  seeking  to  awaken  sentiments  of  patriot- 
ism. Their  influence  is  against  the  best  form  of 
Cliristianity,  and  the  men  best  qualified  for  their 
respective  offices  are  dismissed  when  they  sympa- 
thize with  the  missionaries.  The  king  is  also  de- 
sirous of  controlling  the  pastors  of  the  native 
churches,  tempting  them  to  give  up  the  voluntary 
system  of  support,  and  rely  upon  the  government 
f or  their  jMiy.  The  exi>enses  of  the  government  are 
one  and  a  half  millions  of  dollars  annually, —a 
larger  sum  in  proportion  to  the  population  than  is 
raised  by  most  of  the  states  of  our  federal  union. 
As  this  income  is  cliiefly  raised  from  the  foreign 
residents,  they  are  much  dissatisfied  with  the  gov- 
ernment. 
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EU«»  native  popiUation  Is  steadily  de- 
1833  there  were  143,0<.M).  against 
;  and  the  foreigners,  including  the 
es.  are  now  as  numerous,  the  sum  total 
opalfltion  l)eing  80,578,     The  Chinese  are 

nnTuemus  of  the  foreigners,  amounting 

I$,^JOO.  Of  the  Caucafiian  element  the 
Ds  exceed  all  others  in  iiuni1»er.  In  fact. 
ids  we  practically  an  Americtin  colony, 
se  are  entitled  to  such  cunsidf^ration  frnm 

government  as  is  aflforde^l  Itj  the  reoi- 
reaty,  Th«'  deoreswe  of  the  native  pojmla- 
le  to  Uid  influences  introduced  by  for- 

If  it  were  jKtssible  t«j  enforce  rigorous 
ling  to  intern i)erance,  licentiousness,  and 
Itad  to  train  up  the  natives  to  engage  in 
Bkable  occupations,  the  decrease  might 

>ost  extensive  luisiness  is  tliat  of  raising 
if  selling  the  raw  product  to  the  Calif or- 
Iffies.  Abtjut  eighty  companies  and  firms 
,(5<jd  in  the  business,  and  it  is  estimated 
1)0  tons,  worth  seven  million  dollars,  will 
»d  the  present  year.  The  l>est  machinery 
latest  improvements  are  employed  in  the 

Kof  a  sii|>erior  grade.  Most  of  the 
e  controlled  l»y  Americans  or  i>erHons 
descent,  and  the  money  hired  io  car- 
jineas  is  also  American.  Stnne  prej- 
H  been  felt  against  the  business,  because 
onnectiou  with  it,  in  a  very  {irominent 
Mr.  Claus  Spreckels.  an  American 
who  has  l)een  very  siiccessful.  He 
contn»lletI  the  sugar  business  of  the 
Uid  was  able  to  dictate  h\»  own  prices 
inters.  But  the  phmters  are  now  inde- 
»f  him,  as  a  new  refinery  has  lieen  started 
iroitt  which  actually  l>u\s  and  refines 
^nr  tlian  Sju'erkles"  establishment.  It  is 
I  lor  the  Hawaiian  government  that 
leman  i**  so  largely  interested  in  the 
\ii  he  is  able  to  assist  them  by  Uianing 
)iK]gh.  it  must  be  confessed,  with  large 
Perhaps  for  tin's  reason  he  has  recently 
golden  harvest  by  carrying  out  the  prin- 
the  silver  metallists.  He  had  the  con- 
funiishing  the  government  with  a  million 
vorth  of  silver  coin,  according  to  the 
:i  gtandard.  and  nfulized  from  the  trans- 
B  ditferKuce  in  value  between   tlie  silver 

ifartmuite  that  the  politicians  stop{>ed  the 
lioos  of  Dr.  Arning  into  the  nature  and 
mre  of  ley«n«sy.  He  had  iustituteil  e.\|>eri- 
ith  animals  and  condemned!  criminals. 
115  lln?  propa^tion  of  the  disease,  and 
nxetbodfl  of  ameliorating  certain 


stages  of  the  malady.  Nothing  could  contribute 
more  to  the  welfare  of  the  Hawaiian  kingdom  than 
researches  of  this  character  ;  and  the  removal  of  so 
efficient  an  exfterimenter  for  merely  i)oUtical  rea- 
8<5n8  shows  ibe  primecause  of  the  liecadence  of  the 
nation.  What  the  government  will  he  in  the 
future,  with  its  mixed  population,  no  one  can 
pretlict. 

There  is  a  social  science  club  in  Honolulu,  meet- 
ing once  a  month,  where  questions  of  social,  iwliti- 
cal.  an<l  physical  science  are  vigorously  discussed. 
The  J«me  a.«jsembly  was  held  at  the  house  of  S.  E. 
Bishop,  wlvjse  name  is  familiar  to  the  readers  of 
Seietice  as  the  discoverer  of  •  Bi.'slioj/s  rings  *  around 
the  sun.  Mr.  Charles  Cooke  read  a  paper  upon 
corporatiun.s,  enumerating  all  the  legal  cori>ontte 
bodies  in  the  kingdom,  followed  by  Chief  Justice 
A.  F.  Judd  ui>i>n  the  early  history  of  the  nation. 
The  premier.  Mr.  Gi!ts<;>n.  had  .«aid  tliat  the  natives 
had  done  the  most  for  the  welfare  of  the  nation, 
but  Mr.  Judd  showtHl  conclusively  that  the  early 
missionaries  hml  often  saved  the  kingdom  from 
destruction,  esi>ecially  when  threatened  by  the 
irresiwnslble  American,  English,  and  French 
naval  commanders.  Hail  it  not  l)een  for  the  pru- 
dence of  Kichavds.  the  elder  Judd.  and  other 
Americans,  Ixtmbardment  woiJd  certainly  liave 
followe<l  the  threats  of  thr^e  dissolute  foreigners. 
The  admirable  constitution  is  due  to  the  advice  of 
the  same  missionary  worthies.  K. 

Uonulnlii,  July  4- 


NOTES  AXD  NEWS. 

The  U.  S.  geological  survey  has  partially 
mapped  out  its  work  for  the  present  year.  It  will 
extend  over  a  large  jwrtion  of  the  United  Slates. 
There  will  be  nine  parties  at  work  in  Virginia, 
West  Virginia,  Kentucky,  Georgia,  North  Caro- 
lina, South  Carolina,  Alabama,  and  Tennessee. 
Prof.  A.  N.  Thompson  will  have  charge  of  two 
field-parties  in  Oregon,  two  in  California,  one  in 
Arizona,  three  in  Texas,  and  three  in  Montana. 
Professor  Renshaw  will  have  charge  of  three  par- 
ties which  will  dti  work  in  Kansas  and  Missouri. 
Four  |>arties  working  in  Maryland,  Massac-husetts, 
and  New  Jersey,  will  l>e  under  the  direction  of 
Fi-ofessor  Baker.  Tlie  chemical  laboratory  of  the 
survey,  which  is  lt>cated  in  the  national  museum, 
will  continue  during  the  summer  months  the 
examination  of  rock;*,  minerals,  soils,  and  other 
matters  necessary  before  the  survey's  work  is 
published. 

—  The  c«:»ast  -  survey  work  is  still  embarrassed, 
owing  to  the  lack  of  funds  to  continue  operations  ; 
and  no  further  instructions  have  been  given  for 
field-work,  pending  the  paasage  of  the  appropria- 
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tion  bills.  Mr.  W.  C.  Hodf^kins,  who  has  been 
prosecuting  the  work  of  the  Burvey  on  the  North 
Carolina  couet,  near  Cafie  Lookout,  has  returned 
to  Washington,  rand  is  stationed  at  the  office  for 
the  present.  New  editJons  of  the  charts  of  the 
north-west  coast  of  America  wlU  be  out  within 
ten  days, 

—  Tlie  total  amount  subecribed  to  date  to  sua- 
tain  tlie  Pasteur  institute  in  France  is  #11U.710. 
The  sultan  has  presented  Pasteur  with  the  grand 
order  of  Metljidie.  and  $3,<J<X>,  and  will  send  a 
commission  to  Paris  to  study  lji«  methods  of  rabies 
prevention. 

—  Sixt^'en  of  the  wolf-bitten  Russianei  who  yvere 
treated  by  Pasteur  have  renc))ed  .Sm«ilensk  on 
their  way  home,  .ind,  tieing  in  fterfect  liealtb,  liave 
telegraphed  their  gratituU*^  to  their  preserver. 

—  Professor  Ormond  Stone  has  just  issued  part 
ii.  of  the  first  vohime  of  the  publications  of  the 
new  Leander  McCormick  oliservatory.  Part  i.. 
an  account  of  the  olwiervations  of  the  transit  of 
Venus  in  December.  1882,  was  published  in  IMHH. 
Part  li.  is  a  small  quarto  |>ami>hlet  of  seventeen 
|iages,  a  series  of  notes  on  the  tail  of  the  great 
comet  of  18.S2,  accom|ianied  by  six  plat^  of 
sketches  made  by  the  observers,  Messrs.  Iveaven- 
worlh  .ind  Jones.  These  drawings  will  furnish 
useful  materia)  to  those  engaged  in  the  interesting 
study  of  the  theory  of  comets'  tails,  — a  subject  in 
which  considerable  interest  has  l>een  aroused  by 
the  researches  of  Dr.  Bredichin,  director  of  the 
M(i»cow  observatory. 

—  The  Library  bureau  of  Boston  has  issued  the 
first  numl>er  of  a  quarterly  journal,  Liftniry  notes, 
undfr  the  editorsliip  of  Prof.  Melvil  Dinvuy,  libra- 
rian o(  Columbia  college.  While  tht-  journal  is  of 
e«pec*ial  value  to  the  professional  librarian,  we 
should  judge  from  an  examination  of  the  June 
number,  and  from  what  is  promised  for  tfuceee<l- 
ing  numbers,  that  it  will  also  prove  of  consider- 
able value  to  individual  literary  and  scientific 
men  who  are  interested  in  lightening  the  purely 
mecluinieal  portion  of  their  labors  by  the  nu- 
merous ingenious  devices  which  are  constantly 
being  brought  forward.  For  instance,  almost 
every  scientific  specialist  nowadays  finds  it  neces- 
sary to  keep  for  himself  a  bibliograpliy  of  some 
particular  branch  of  hi^  subject  :  he  will  find  de- 
Bcril»ed  in  the  nuuiljer  befcire  us  the  size  and  qual- 
ity of  catalogue  or  index  cards,  with  all  the  neat 
and  convenient  accessories  which  years  of  ex- 
periment or  exi)erieDce  have  pointed  out  to  be 
best  adapted  to  such  purposes.  The  '  labor-saving 
notes'  promise  to  be  particularly  uiteful  to  the  lay 
readers,  the  aim  being  to  bring  to  light,  by  co- 


oi:ieration  and  an  interchange  of  ideas»  the  he;t 
literary  tools  and  methods. 

—  The  Spanish  government  has  recently  de- 
cidexl  to  establish  a  •  Maritime  station  for  experi- 
mental zoi^logy  and  botany,'  to  be  in  charge  of  ft 
director,  one  assistant,  and  two  fellows,  all 
salariefl.  It  is  to  be  opened  to  students  from  all 
parts  of  the  world,  the  results  of  all  investigations 
to  be  published  by  the  department  of  public  worka. 
In  addition  to  the  salaries  of  the  oflScers,  two 
thousand  dollars  annually  will  be  appropriated 
for  its  support.  The  site  has  not  yet  been  tixe<l 
upon,  and  Cronka  dentinal  justly  complains  of 
the  inadequate  provisions  made  for  its  establish- 
ment and  8upiK)rt.  Spain  is  almost  the  laat  of  the 
chief  ci^nlized  nations  to  found  a  soological  sta- 
tion. 

—  Roethehi.  or  German  measles,  has  been  rery 
prevalent  in  Savaimah,  Ga.,  during  the  imst  7^^^ 
This  disease  is  very  rare  in  the  United  State«,  i 
there  are  many  physicians  of  established  practice 
who  have  never  seen  a  case.     It  prevailed  in  J«e^»| 
York  City  during  18T3  and   1874.     A«  a  rule  ch 
dren  are  attacked,  but  it  is  not  exclusively  th* 
young  ;  an  old  lady  of  seventy-seven  wa*  alTw^tA 
with  it  in  the  Savannah  epidemic.     It  i  ■ 
both  measles  and  scarlet-fever,  so  muil 
the  diagnosis  is  sometimes  very  ditficuli.      it 
contagious,  and  usually  very  mild.  r<"<iutring  bu| 
little  treatment.     Altbiiugh  it  is  doubtless  a  ge 
disease,   the  si)ecific   microbe  upon  w^bu-W  ii   >\f^ 
pends  lias  never  been  identified. 

— The  legislature  of  Vermont  at  its  last  st^siuu 
pa88e<l  a  law  prohibiting  theadulteratiimof  mafi 
sugar  or  honey,  and  punishing  the  offender  witi 
a  fine  of  from  twenty-tive  dollars  to  tifty  doll 

—  M.  Lessenne  ckims  that  a  certain  sign  of  death] 
is  the  permanent  gaping  of  a  wound  made  in  ( 
skin  by  puncturing  it  with  a  needle.     If  the 
son  \te  living,  blood  w^iU  ustially  follow  the  wit) 
drawal  of  the  needle,  but  whether  it  does  or  tia 
the  wound  will  close  at  onre,    Tlie  pmin  i 
in  the  skin  of  a  dead  jierson  will  remaii; 
if  made  in  leather. 

—  The  North  Caroliua  state  board  of  agricultnitj 
on  Thurs<lay,  July  22,  opened  the  new  buildiog 
of  the  experiment  farm,  near  Raleigh. 


LETTERS  TO  THE  EDITOR. 

,»,  C0rrr»i>tm(tmtM  are  r*tiut»tftl  ta  br  at  brief  «#  tfOimtM*. 
\erit«r'»  i\nme  «*  in  nit  citufm  rrymrrrt  a*  proof  oj oi)v^  faUk. 

Glaciers  and  glacialists. 

I.\'  a  note  nn  (rlaciers  m  the  Alps  in   the  numlxif  ' 
Science  for  June  25,  p.  570.  are  the  foUowing  worlf  ^ 
"  The  longest  is  th»j  Al«tsch  glacier  in  Anstria,  i 
uring  over  nine  niiles." 
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tet»cli   -glacier  is   far  distant   from  Austria, 
S  the  Jangfniu   Into  the  Valaie,  not 

»  u-r  of  the  Hbooe.    It«  length  is  over 

IUiilc-v. 
lls6tat«m»ats,  errors,  and   false  qaotations, 
r     '  *       "nriers  and  glarialists  are  somewhat 
fi  lilt  Uj  eXY>lBin.  an<^   more  so  to  fx- 

L'le  matter  b*lon<?s  to  our  century, 
oor  own   time.     It  would  seem,  that  with 
of  the  lonp  teaching  of  Louis  Agaa- 
oon^tant  flow  of  travdlers  toward  the 
■ccuracv  end  exactness  noight  he  in 
ind  by  this  time  alt  the  facts  oufrbt  to 
But  it  is  not  so ;  and  lately  the  amount  of 
Ions  hatt  l>een  lamentably  increasing.     I  will 
a  few  of  the  lattfct  and  most  vlnnnB', 
lera   have  become  -o  well   known   from   the 
dfrtcnptioQ»  of   Carpenter,  Forl>e9,  Afraesiz. 
and    others,"  etc.     This   first   sentence   of 
tfl«cier«  of  the  United  States,'  by  Israel  C. 
fth  annual  report  U.  S.  Reological  survey, 
^ashinetrtu,  1885),  will  nii&lead  any  nne  not 
II  acquaint«d  with  the  history  of  glaciers  and 

It»r  M  aa  Eoi^Ush  name  well  know^n  in  science. 

^irp(•ot«r  and  W.    B.   Carpenter   are   both 

ts  of  renown,  and  it  would  sceni  that  one  of 

Carpenter*!  is  referred  V>.  But  it  is  not  so  : 

!   under  tbie   wrou^    name   is 

tier  of  Bex  (Switzerland),  the 

I'  placifll  theory  for  the  trans»- 

'  bowldefx.     It  requires  n  cer- 

■  i>n  to  re<.-ognize  him  under  the 

ky  Mr,  KiisK«1l. 

intended  as  a  chronolocrical  series,  it  is 

ne  and  unjust.     Forbes  wa^  not  the 

Cbar|X'utier   Ui   inve»tieate  elacierH. 

F'trbrs'fi  attenta<'in  to  the  glacier.<>,  at 

,1840,   and   iutrodiired   him   to  his  Aar's 

ations,  at  the  '  HOtel  des  Nenchatelois ' 

one  year  after  AjrastiK's  publication  of  bis 

t  *  Etudes  Hur  lee  crlacters.' 

.   8    Newberry,   in   his  addr«>ss   before  the 

inirernity,  at  the  unveiling  of  the  tablet  to 

ory  ni   Louis  Airasfkjz,  June  !7.  IKM.").  says, 

k  Chnfpentjer.  the  director  of  thesnil-works 

Mid  one  of  the  most  distinguished  geolugistt 

ferland,  passing  a  night  in  tbe  cottage  of   a 

in  the  hamlet  of   Lourtier,  was  told  by 

le  Ijclieved   that   the  glaciers  had   for- 

great«r  extent   than   at  present,  be- 

►aid.   *  I  find   buffi*   bowlders  of  alpine 

led  on  the  sides  of  the  valleys,  where 

\\\'  have  been  left  by  ice.'     This  remark 

itereat  of  Charpentier.  and  was  practi- 

, inning  of  the  investigations  which  have 

the  theory  of  the  ice  period.     In  1834, 

ier  brought  bi'fore  tbe  Association  of  Swiss 

1  report  U[x>n  the  evidences  of 

f  tbe  Swiss  glaciers,  the  result 

-    liirough   many  years.     At  that 

•  «uug,  able,  and  entbu<»iaiitic  scien- 

-..-'1  at  Neuchatel.  —  Agassiz,  Cinyot, 

i>«»i*or,  Carl  Vogt,  Wild,  and  others.     The 

•  of  Cbarjientier,  that  ice  had  onco  filled 

ivalleya,  excited  in  them  tbe  greatest  in- 

ptuT,  in  bis  'Essai  sur  lef  glaciers,'  etc., 

iiriit  to  say  in  reganl  to  the  mountaineer 

Bsgnes  valley,  at  the  foot  of  the 


St.  Bernard,  that  bis  bypotbefdn  was  so  etztraordi- 
nary,  and  even  so  extravagant,  that  be  did  not  think 
that  it  was  worth  looking  into  and  thinking  of  :  and 
be  adds.  "  J'avais  presque  oubli^  cette  conversation 
[showing  plainly  that  it  was  not  practically  tbe  be- 
ginning of  the  investigations],  lorsqu'au  printemps 
de  1829,  M.  Venetz  vint  me  dire  aufisi  que  aes  obser- 
vations le  porta  ient  a,  croire  que,  nonseulement la  valine 
d'Entremonts,  mais  que  tout  le  Yalais  avait  £t6  jadis 
occupy  par  un  glacier,  qui  s'fitait  £)tet]du  jusqu^au 
Jure  et  qui  avait  et^  la  cause  du  transpc<rt  dee  debris 
erratiques  ''  {Etmi  skv  Irs  glaciers,  pp.  242  and  248). 

The  order  of  priority  of  discoveries  is,  first, Venetz, 
who  in  a  memoir  written  and  read  in  1821  before  the 
Swiss  naturalists,  and  published  in  1833  under  the 
title  of  '  Memoire  sur  les  variations  de  la  temperature 
dans  les  Alpes  '  {Denksch.  allgrm.  Schweit.  gen.  ^frtaui, 
«ai«/'U'.,  Zurich),  showed  the  greatest  extenwion  of 
glaciers  and  their  gigantic  thickness  ;  second,  Jean  de 
Charpentier,  who  in  1834  read  before  the  same  Hel- 
vetic society  of  naturalists  at  Lucerne  his  memoir, 
'  Notice  snr  la  cause  probable  du  transport  des  blocs 
erratiques  de  la  Suisse'  [Annales  iles  mtneii.  B*  serie, 
vol.  viii.  p.  319,  Sept.  et  Oct.,  1»35 :  also  BiOl.  univ. 
de  Ofnfir*,  2*  s&rie,  vol.  iv.  p.  1,  1836;  and  trans- 
lated into  German  by  Julius  Froebel,  in  Mittheil.  aua 
riem  (jeUiete  dertheoreU  erdkunde,  p.  482) ;  and,  third. 
Louis  Agassiz.  who  first  announced  tbe  existeoce  of 
the  'glacial  eix>ch,'  or  'ice  period,'  in  his  *  Disoours 
prononce  &  I'ouverture  des  seances  de  lo  Socifet6  Hel- 
vistique  des  sciences  naturelles,  &  Neuchatel.  le  24 
Juiller,  I8vi7'  <Actes  de  la  Soc,  Ht^lv.  des  ec.  nalur , 
22*  cession,  Neuchatel,  18.H7;  also  Bibl.  wntr.  rf* 
Oeni^ve.  vol.  xii.  p.  867.  1887). 

To  Venetz  is  due  tbe  idea  and  proofs  of  gigantic 
glaciers,  which  transported  the  bowlders  from  the 
Alps  of  tbe  Rhone  valley  to  the  Jura  M4iuntain»;  to 
de  Charf>er.tier,  the  finding,  accumulation,  and  the 
claF^ificBtion  of  material  proofs  (such  as,  the  mo- 
rainea.  tbe  rocfies  movfonnees,  polies  et  striiea  ;  the 
caiUon.r  sfri^a  and  boueglaeinirf,  etc  ),  which  consti- 
tute the  '  glacial  doctrine  ; '  Anally,  to  Agassiz  is  due 
the  *  ice  period  '  and  the  prompt  diffusion  and  accept- 
ance of  the  theory  of  Venetz  and  de  Charfientier. 

Professor  Newberry  seems  to  think  that  in  18  J4, 
when  Charpentier  brought  his  theory  forward  at  Lu- 
cerne, there  *'  were  gathered  at  Neuchatel.  Agassiz, 
Ouyot.  Schimper,  Desor,  Carl  Vogt,  Wild,  and 
others.''  It  is  a  great  mistake.  Agassiz  alone,  of  all 
those  named,  was  then  liping  at  Neuchatel;  Ooyot 
did  not  come  to  live  thereuntil  1839  ;  Sehimper  never 
lived  there;  Besor  came  at  the  end  of  1837,  Carl  Vogt 
in  1838 ;  and  Wild  was  an  inhabitant  of  ZQricb. 

Mrs.  Agassiz,  in  her  charmingly  written  history  of 
her  husband's  life,  says,  "Agassiz  was  amoni;  thoM 
who  received  this  hypothesis  (the  ancient  extension 
of  the  alpine  glaciers  to  the  Jura)  as  improbable  and 
untenable.  Still,  he  was  anxious  to  see  the  facts  in 
place,  and  Charpentier  was  glrid  to  be  his  guide" 
(Louis  Agassiz,  his  life  and  eorresjiondence,  vol.  i.  p. 
281,  Cambridge),  De  Charpentier  was  a  great  deal 
more  than  his  guide  :  he  was  his  teacher  ;  fur  Agassis 
I...-;)  kne^'  almost  uothing  about  glaciers,  and  cer- 
tainly nothiiig  about  the  gkcial  theory  of  Venetz  and 
de  Charpentier. 

In  the  summer  of  1836,  Agassiz  established  himself 
at  Saliaz,  near  '  des  D6veos,'  the  residence  of  de 
Charpentier  at  Bex,  to  (.tudy  under  his  direction.    •* 

De  Charpentier  stu^lied  with  hi«  friend  Venetz  the 
whole  question,  and   created   the  glacial  doctrine  be- 
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twepn  1839  and  1834.  Bpiiik  twenty  year*  older 
than  Af^AMLz,  de  Cbarpenti^r,  then  ajfed  fifty-two, 
celebrated  as  one  of  the  best  observer*  ia  peoloiry, 
coDchol'jgy.  and  botany,  was  considered  as  the  first 
naturalist  then  Hying  in  Switzerland.  Savants  from 
any  part  of  the  world,  calling  on  him,  received 
always  a  very  amiable  and  generous  hospitality.  His 
b«autiful  and  rich  collections  were  open  Xo  all:  and 
many  who  came  there  for  only  a  passing  call  re- 
mained weeks  and  evtn  months. 

A(;a!isiz  had  that  magnetic  power  which  attrncted 
every  one  to  him  :  do  Oharp^^ntier  was  as  well  infted, 
being  the  most  charming  and  spiritual  converser  im- 
aginable. Besides,  de  Charpentier  was  without  arahi- 
tion,  a  true  *  scientific  epicurean.'  as  he  was  called. 
Agassiz,  with  his  power  of  qnif"k  perception,  bis  ex- 
cellent memory,  his  perjipicacity  and  acutenesp,  his 
way  of  cla^fiifying,  judging,  and  nmr<;balling  facte, 
quickly  learned  the  whole  nms«  of  irresis-tible  argu- 
ments collected  pattfntly  during  seven  years  by  de 
Charpeotier  and  Venetz  ;  and  with  that  faculty  of 
assimilation  wbirli  he  p^vs^e^hed  in  urieh  a  wnnderful 
degrt'i.'.  and  his  inEAtiable  appetite,  be  digested  the 
whole  doctrine  of  the  glacieri*.  Then  once  in  posses- 
sion of  th«t  new  and  certainly  very  original  and 
attractive  tool.  Agas'siz.  with  his  extraordinary  imagi- 
native jK-twer,  «aw  that  the  phenomenon  of  the  ex- 
tfutiion  of  old  glaciers  was  not  to  be  conQoed  to  the 
Rhone  valley,  I  ut  must  be  general,  and  was  a  special 
ptrioii  in  tin*  history  of  the  earth,  during  which  cold 
prevuiled  all  over  the  world.  In  a  word,  Agassiz, 
with  bi.s  f«r-r<»8rhiag  thouKht»,  addod  an  entirely 
unexpected  and  then  generally  very  unwelcome  step 
to  the  different  periods  which  the  earth  has  passed 
tliroujjh, —  the  'ice  aue.' 

Every  one  knows  with  what  rapidity  the  mere  JUg- 
gcxtion  —  some   may  call  it  the  mspiration  of  genius 

—  made  by  Agassiz,  in  his  celebrated  *  Dtscours  d'ou- 
verture'  before  the  meeting  of  the  Swiss  naturalists 
at  NeuchateJ  in  1837,  became  an  accepted  truth. 
Discovery  after  dincovery  came  in  rapid  succession, 

—  flrst  in  the  Vosges  in  1838 ;  then  in  Scotland.  Eng- 
land, Ireland,  the  Pyrenees,  the  Jura,  Scandinavia, 
Finland,  Ru«sia,  the  Ural  Mcuntains,  Auvergne, 
Britanny,  the  Sierra  Nevada  of  Sp«in,  the  Atlas  in 
Morocco,  Corsica,  the  Palkans^  Lebanon  and  Syria, 
the  Caucasus,  the  Himalaya.  Altai,  the  Thian  Shan, 
the  Kneri-Lim,  the  Kanitcharka.  Japan.  Alaska, 
British  Columbia.  Wasbineton  Territory,  Oregon, 
Califomia,  the  Rocky  Mounlains,  all  the  eastern  part 
of  Canada  and  the  Unit>^d  States  as  far  as  Xew  Jer- 
sey and  Kentucky,  Central  America.  Colombia,  Ec- 
uador, Peru,  Chili,  the  Straits  of  Magellan,  New  Zea- 
land, and  even  very  strong  BUspicio«i«  of  the  exist- 
ence of  ancient  glaciers  in  Brazd,  in  Guinea  ((iold 
Coast),  and  in  Australia.  What  splendid  record  1  and 
almost  all  during  tbo  lifetime  of  Agas.si?. ;  himself 
having  the  honor  to  establish  the  existence  of 
ancient  glaciers  lu  Scotland  and  England,  in  the 
eastern  part  of  the  United  States,  in  the  Straits  of 
Magellan,  in  Cbili,  and  probably  in  Brazil. 

But  that  is  not  all.  Admittitig  that  Agassiz  has  a 
little  too  quickly  digested  and  assimilated  the  glacial 
theory  of  de  Cbarpentier  and  Venetx,  we  can  say  now 
with  no  less  truth  that  his  powerful  intervention  has 
greatly  advanced  the  time  of  the  acceptance  of  that 
theory,  by  thirty  years  at  least,  and  that  besides  his 
great  discovery  uf  the  glacial  epoch  or  ice  age,  which 
is  unquestionably  bis  own,  Agassiz  has  done  more  to 
make  known  Ibe  glaciers  than  any  one  else  ;  although 


he  was  not  a  pbyniciiit,  and  his  explana 
faulty  and  inaccurate  on  many  points. 

These  explanations  and  appreciations  a: 
necesisary  by  criticisms  and  strictures  on 
taken  by  Aga«fciz,  and  even  entire  omi?»ion  <| 
name  :  his  succei»«or  at  Harvard  college  hartd 
nied  in  toto.  in  a  publication  founded  by  Agastl 
'  The  memoirs  of  the  Museum  of  com  parative  zoiAi 
—  his  great  discovery  of  the  '  ice  age,'  but  hi 
more  than  that,  ignored  him  altogether  as  tli^ 
coverer  of  the  existence  of  ancient  glaciers  j 
British  Dominions,  in  New  England  and  New  1 
in  Brazil,  in  the  Straits  of  Magellan,  and  in  Cbj 

On  the  other  band,  some  have  gone  too  far  iq 
eulogies.  The  part  taken  by  Ak'assiz  is  gran^ 
beautiful  enoueh,  without  diminishinjf  the  gre^ 
coveHes  of  Venetz  and  deChHr|»entier,  Ixjthof  ' 
were  bis  teachers  :  for  Acassiz  wa-s  not  alone 
visits  at  the  house  of  *  des  Devens '  in  1836  ;  ftl 
the  explanations  given  by  de  Charpentier.  atl 
excursions  to  the  erratic  bowlders,  moraine^ 
glaciers,  were  made  in  comjianywith  several* 
^autnfit,  —  Tenetz.  Lardy.  Monsson.  Thon:a«| 
Dr.  H.  Lebert.  This  last  relebrnt^-d  anatcnti4| 
naturalist  has  given  bis  charmiuic  itupres^iot 
souvenim  in  his  too  short  but  excellent  bioera^ 
Jean  de  Cbarpentier.  read  at  Bex  (Act«i  da  ll 
Hi'lv.  des  »c  natur.,  Aug.,  1877*. 

To  be  sure,  Agassiss  manifested  his  gratltni 
the  teaching  of  de  Cbarpentier  ami  Venetz 
'  Etudes  sur  les  glaciers  '(1840).  dedicated  on  ill 
page,  *'A  M.Venetz,ing6nieur  des  pont«  et  obil 
nu  canton  de  Vaud.  et  A.  M.  J.  de  Cbarpentier, 
teur  des  mines  deBex."  De  Cbarpentier  thank< 
in   his  name  and  also  in  the  name  of  Venetz. 
'preface'  of  his  'Essai  eur  les  glaciers' (0< 
1840),  a  few  days  after  Agaaaiz'a  work  reacbe 
at  Bex.     Notwitbistanding  this  exehnr-  -  ■  -■*'   - 
sies,  au  e.stran)renient  followed,  due  u 
terference  of  Agassiz's  p»>rsoti«|  frier* 
rators  ;  and  after  1840  the  friendship,  or  nt  le| 
relations,  between  de  Cborpentier  and  Agaasii^ 
entirely. 

One  more  of  the  erroneous  notices  «a  gl 
glactalists  is  in  Srlfitrr  of  April  30.  1886. 
we  read,  '"  Profe*!<»or  Dana's  memoir  gave  an 
of  Guyot's  early  life  which  will  be  new  to  man 
American  friends,  and  particularly  called  ai 
to  the  fact  that  Guyot  had  made  a  scientific 
nation  of  the  Alpine  glaciers  two  years  Let 
were  studied  by  Agassiz.  and  anticipated  a 
of  hLS  moAt  important  concluMons.  In  a  pap 
then  before  the  Helvetic  s»XMety,  but  r.ev*r 
until  1!:<>'3,  Guyot  pointed  out  that  the  upper 
ot  the  glacier  moves  faster  than  the  lower,  tl 
middle  moves  faster  than  the  sides,"  etc. 
cult  to  imagiue  a  more  erroneous  and  u 
ment 

At  Princeton  Guyot  was  long  it«nlated 
course  with  Swisss  naturalists:  and  nt  the  clo^o 
life,  while  suffering  under  the  malady  which  j 
fatal  in  1884,  he  put  forth  claims  of  *  doubtful 
These  are  the  facts. 

In  1838, Guyot,  stimulated  byAgassiz'sconstsl 
versation  on  the  glaciers,  parsed  five  weeks  am< 
glaciers  of  the  Bernese  Oberland  and  the  Upp 
lais.     It  was  two  years  after  Ava^i'iz'*    s-tudy 
glaciers  under  de  Cbarpentier,  aud  one  y< 

Thr  climatic  chaii'jta  of  Intrr  yrologicnl  fin 
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ffrachatel,  —  b  sufficient  answer  to  the 
Guyot  niBda  a  scientific  examination 
(^tdeiers  two  rears  before  they  were 

I  of  S«pt<?mb*r,  Agas«^iz  and  Ouyot  wer«» 
I  Reunion   (^xtraordiuairt;  de  la  Socieie 
B«  France  &  Porredtruy  ;  and  at  the  me* t- 
be  6lh  of   Stptember  we  read  the  fillowing 

|^e«»siz  presente  k  la  societe  stjs  Qhwrvations 
acim,  d'tj\i  11  de  iuit  d'importaut«s  f^npfe- 
j  g4<og^nU|ues  relativement  aux  1>Uk9  erra- 
I  .  .  M-  Hiiyot  ajoute  nux  olj«*rv«tioii8  de 
trix  dp  n'ii]Tell»»  eonsid6rations  "  {Bull.  toe. 
L  ix.  p  407). 

|l  «J1.  Guyot  did  not  read  a  manuscript,  bot 
jfoly  a  few  verba)  ohsprvatini)§,  He  was  not 
iKmbifrof  the  society;  and  his  remark?  passed 
licpd,  althouuh  (feologiits  were  present,  well 
I  to  <(i»ons*  any  pant  rt-lfttiuj?^  to  glaciern, — 
'  hnrpenlitir,  Bernard  Studer.  Thur- 
1  I,  Lanly,  Buckland,  d'Omaliu^^.  Ni- 

«i  .iii.Tiiy  iiniiojr  and  Leblauc.  who  announced 
jberttog  their  discoveries  of  old  glaciei-a  in  the 

^  contrary.  AtrasHz's  oommunicatioQ  at- 
lutich  attention,  and  was  the  subject  of  many 
i«  and  corntnffDtaries.  A^assiz,  strengthened 
ited  by  the  presence  of  de  Charf>entier,  sur- 
■if  in  his  clear  and  trenchant  exposition 
J  lh«-t.ry.'  The  imprecision  lelt  on  all 
©re  present  at  th?  Porrentruy  meeting 
_,  that  years  aft^rr.  several  of  them  told  me 
Uaiz  wa«  B»j«oIute|y  irresitstible,  and  w^on  the 
ion  even  of  his  fttrongeat  opponent  there, 
iHMidiT 

•  .'  nor  Quyot  gave  their  notes  to  be 

as  almoHt  one  year  later  that  A^as- 
M.v... ,  our  les  glacier*.'  was  defiosited  at  the 
hiat '  of  the  Genloffical  snci^'ty  at  Paris.  It 
lubed  at  the  end  nf  volume  ii.  p.  413,  as  late 
brinff  of  1(*4<J.  The  same  memoir  appeared 
ftbe  hibKothi'ijin'  nnif.  de  Gen^vf  (tome  xi. 
p  [»eeeial>er.  1H81^;  and  it  was  reprinted  in 
the  h»;«d  of  '  ElxcurMous  ct  afejours  dans  lea 
'     .  by  E.  Dehor, 

after  the  death  of  Agassiz,  and  one 

the    di^iith    uf    Desor,  Professor  Ouyot 

be  wrot<r»  Aj^assiz's  memoir,  and  added 

tnable  to  finish  the  writing  of  hitt  own 

'  imIisjmgittoH  qui  dura  juaqxu   lord 

)/      riuyot   returned   to   Neuchatel, 

Ih.  io  the  fall  of   1839;   and,  if 

n\i>(iit,  it  was   beoauHQ  he  did 

'.■-.>.,.(.  wag  of    «.utHcient  value 

'  Bulli-dn  of  the  geological 

universede  were  open  to 

pt  bis  remarks. 

■.  inif  claimed  the  discovery  'of 
I  of  the  ice  of  glaciers,  Agassiz  took 

i  t'S  bis  remark*,  "sur  la  structure 

I  ilu  g^lacier  pr^s  dn  sommet  du 

>'  '    them   in  a  pamphlet  dated  1 1 

_  '1.     At  the  same  time  A^asssiz 

ut  hia  manuscript  in  the  '  archives  ' 

•  sciences  naturelles  de  Neuchatel. 

■ra  that  date  the  record  of  the 

iiotert  is  indinputable.     Unhap- 

mtz'^  n.ii   {  ubliehed  ;   and  Ouyctt  took  them 

948,  and  canied  them  to  America,  whence, 


in  April,  1883,  be  sent  them  af;ain  to  Neuchatel, 
where  tliey  were  finally  printed  in  the  BuUetin 
Soo.  »c.  iuxinrelles  (tome  xiii.  p.  156),  the  26tb  of 
April,  1883. 

It  is  impossible  not  to  feel  an  uncertainty  as  to  the 
primordial  communication  of  Professor' Ouyot  at 
Porreutruy.  when  we  think  of  the  delays  in  it*  publi- 
cation, the  travellings  about,  and  the  inrompletenesfl 
of  the  notes.  This  feolniK  itt  increased  by  a  remark 
of  hi«  widow,  who  says  that  Guyot  did  not  send  hark 
t-o  Neuchatel  all  the  ori^^al  manaftcript,  a  part  hav- 
ine  been  left  in  her  hands  (The  American  Journal 
o/««>nc<'.  May.  1S*I6,  p.  866). 

But  accepting  the  Neuchatel  memoir  of  18S3  as 
correct,  its  {.cientiflc  value  is  very  small,  and  hardly 
justifies  it«.  publication.  All  that  was  truly  of  value 
was  put  in  AgaNsiz's  reply  to  Forbes  ;  and  even  that 
ia  of  small  importanc**,  consideriuic  that  Rendu 
noticeil  more  in  detail  the  »ame  phenomenon  of 
veined  structure  of  the  ice.  in  his  *Tb6orie  des 
glaciers  de  la  Savoie,'  published  during  the  summer 
of  1H40;  and  that  Hujri.  a*  far  back  as  18:J0,  sig- 
nalized the  same  phenomenon. 

Aoconipanyjiig  his  notes  by  a  letter  to  M.  Louie 
Cnulon.  president  of  the  Neuchatel  society,  Profes- 
sor Guyot  claims  tljat  he  has  discovered  not  only  '  la 
sttticture  Inmrlhiirc  tit  la  glace  des  gUiciera,^  but  also 
the  different  mod*«s  of  procresnion  of  the  glaciers,  the 
inclination  of  the  beds  ot  the  end  of  yinciers,  and  the 
disposition  of  '  erevn-saes  eii  cwntail.' 

These  facts  were  known  be f<.>re,  and  were  discussed 
alniof^t  daily  in  the  lioufe  of  de  Charpentier.  as  is 
proved  in  the  bo«5k  of  de  Charpentier  on  tbe  >;lacierii. 
Besides,  Orftner,  Hiifri.  Rendu.  Bischof.  and  others 
have  previously  signalized  the  same  facts. 

Finally,  Prof.  Ouyot.  at  the  end  of  hi-*  letter  to  M. 
Coulon,  makes  statements  entirely  at  variance  with 
fact  in  regai'd  to  '  la  distrihution  des  blocs  erraliqunx.^ 
For  instance,  hv  says,  "  The  erratic  map  of  the  old 
glacier  of  the  Rhone,  pubh'»he<l  by  de  (.'bnrpentier 
(1810),  stops  it  at  Nyon.  when  by  my  latter  observa- 
tions I  extended  it  far  beyond  Geneva  to  the  Mont 
de  Sion."  Now,  de  Charpentier'a  map  '  rfu  ferrom 
erraliqMe  dr  la.  roller  du  fib6nr,^  accompanying  his 
celebrated  book,  does  not  stop  tbe  glacier  of  tbe 
Rhone  at  Nyon,  but  close  to  the  city  of  Geneva, 
twenty  milen  farther  south.  As  to  bowlders  of  the 
Rhone'  valley  as  far  as  Mont  de  Sion,  they  have  been 
defscnbed  there  by  J.  A.  Deluc  anterior  to  1840  ;  and 
R.Blanchet,  in  his  '  Carte  du  glacier  du  RhOne  '  (Lau- 
sanne, 1844}.  extendi  the  Rhone  glacier  as  far  as  la 
Perte  du  RbOne,  with  a  large  moraine  on  the  Munt 
de  Siou. 

From  1840  to  1847,  Guyot,  with  jrreat  industry  and 
perseverance,  made  a  hypsometrical  survey  of  the 
positions  of  the  bowlders  in  seven  of  the  erratic 
basins  round  the  central  Alps.  Unhappily  he  only 
partially  pablished  his  researches,  in  tbe  liulhtin  dea 
sc.  nat.  de  Neuchatel,  witbont  tbe  map  showing  the 
distribution  of  those  bowlders  ;  reserving  it,  as  be 
says,  for  an  ulterior  publication,  in  collaboration  with 
Agassiz  and  Desor,  W'hicb  was  never  completf-d.  If 
Guyot's  map  had  been  publi.'^bed  then,  it  would  have 
been  an  im|^»ortaiit  contribution  to  the  Alpine  erratic 
phenomena.  However,  a  great  part  of  it  —  more 
than  two  thirds  at  least  —  was  anticipated  by  the 
issue  in  1843,  at  Wiatertbur,  of  nu  auonvmous  map 
of  the  old  glaciers  of  the  central  Al[>s,  fKowintc  the 
extent  of  tbe  ancient  glacier*  of  tbe  Arve,  Rhone, 
Aar,  ReusB,  Linth,  and  Rhine,  with  their  lateral  and 
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frontal  mormineB.  That  map  is  entitled  '  Verbrei- 
tUD^weueder  Alpen-fundliiiKe/and  its  author  is  the 
modost  and  very  able  geologist,  A.  Escber  tod  der 
Li  nth. 

Since  1850,  C^astaldi  for  Pieiuont,  Chantre  aud 
Fslsaa  for  Fraooe,  aud  A.  Favre  for  Switaerland, 
hav«  jriven  maps  of  the  aucient  pxtension  of  the  Al- 
pine glaciers,  which  render  Guyot's  manuscript  map 
obsolete  and  valueless,  except  as  an  historical  doeu- 
mont. 

To  Buisb  thia  already  too  lon^  review  of  (rlacters 
and  fjlacialistf*,  I  will  odd.  thot,  after  the  three  orizi- 
nal  memoirs  of  VeiiefJt.  de  Charpentier,  and  Aga««8i2, 
of  1H33.  iy;{4,  aud  1837.  the  other  imporUnt  works 
and  land  marks  in  the  di»cov«fncs  and  expiksition  of 
the  Klacial  question  are,  by  order  of  data,  1,  '  Th^o- 
rie  de»  glacierfi  de  la  Savoie,'  by  the  Clianoioe  Rendu 
(September,  1840) ;  of  this  most  important  and  excel- 
lent work,  Tyndall  said  t*>  me  at  the  Geneva  meeting 
of  the  Swiss  noturalists  in  ]86o,  "  If  Rendu  had  been 
trained  and  educated  as  a  physicist,  he  would  have 
left  nothing  for  others  to  do;"  2  ,  'Etudes  bur  les 
glaciers,'  hy  Louis  Aaassiz  (October,  1840):  li  .  '  E*sai 
sur  les  glaciers.'  by  Jeau  de  Charpentier  lOct.  31, 
\fiAi) ;  issued  in  December,  11540.  with  the  date  on  the 
titlepafce  nf  18411 ;  4  .  'Travels  throtigb  the  Alps  of 
Savoy,'  by  James  D.  Forbes  (1843:  second  eflilion, 
1h45)  ;  5',  •  Nouvelles  Etudes  et  experiences  sur  les 
glaciers  actuels,'  bv  Louis  Agassiz  (NoTeinl>er.  ]«47) : 
6  .  *Tho  lilaciera  of  the  Alps,'  by  John  TyndalhlfctOO). 

Venetz  was  personally  known  to  but  few  savantn. 
I  will  add  that  he  was  a  Valaisaii  engi'ifer  of  g^reat 
skill.  He  had  the  ohartie  of  rectifying:  and  embank- 
ing the  Rhone  in  the  cnntous  uf  V^alai.-.  and  Vaud,  fronj 
Sion  and  Martimiy  to  the  lake  of  Geneva,  —  works 
tvhich  he  executed  most  bucce.ittfully.  Accuetomed 
to  observe  all  that  relates  to  the  fresihets  of  moun- 
tain torrents  aud  glaciers,  a  spectator  of  the  «rreat 
'debacle  de  Bagnes' in  1818,  he  and  his  friend  de 
Charpentier  put  a  stop  to  the  eonptflnt  ravaires  of  the 
OetroK  glacier  and  the  Dranse  River,  an  affluent  of 
the  Rhone. 

Venete's  modesty  was  extreme,  and  verging  on 
great  timidity,  due  perhaps,  in  part,  to  the  inSrmity 
so  common  m  the  Valais.  and  from  which  he  was  a 
sufferer.  Not  educated  as  a  scientiBc  man.  but  only 
as  a  road  engineer,  he  did  not  poesess  the  scientific 
metho^l  of  marshalliuR-  and  classifying;  fact^t  and  ul» 
fiervations.  But  Venetz  found  in  his  friend  de  Char- 
pentier the  best  man  to  systematize  and  construct  a 
new  science.  In  that  respect  de  Charpentier,  by  his 
knowledfte  and  education,  was  the  et^ual  aud  rival  of 
his  friends  Alex,  de  Humboldt,  Leopold  de  Buch,  aud 
Elie  de  Beaumont ;  and  the  association  of  Venetz  with 
him  was  most  happy  aud  successful.  Both  without 
ambition,  lovers  of  nature  and  truth,  they  created  to- 
gether what  may  be  called  now  one  of  the  most  inter- 
esting branches  of  geology  and  physical  geography. 

ivnsA  Harcou. 
Cambrldga,  Mau,,  Jul?  7. 


As  clearly  inJicated  by  Mr.  tlill>ert,  \ 
that,  accordiuc  to  the  couditious  of  ej 
influence  of  the  wind  must  teiiii  Mometiuij 
crea-»e,  aud  at  other  times  to  diminish,  th#  ; 
within  the  building  in  which  the  barome 
Now,  all  of  Mr.  Clayton'*  experiments 
cate  a  lowerine  of  the  barometer- read 
the  buildtni:.  Perhaps  he  niny  be  able  to  va 
deduction*  of  theory  by  so  arran^jiny-  the  co 
of  exp'jwure  as  to  secure  the  opposite  effect,  i 
obtain  a  complete  verification  of  bis  iu 
th«'se  oppnsite  effects  can  be  verified  by j 
while  et^tablisbinK  the  iuHuence  of  win 
cau6e  of  baromotric  fluctuations,  they  ' 
it  extremely  diflieult  \o  apply  a  correction  ooi 
with  the  velocity  of  the  wind,  except 
defined  conditions  of  exposure. 

While  seeking  for  possible  causes  o£  ftd 
the  barometric  column  in  relation  to  wind-^ 
it  may  be  well  to  recall  the  idea  fir«t  broai 
Uawkdbee  near  the  beginning  of  the  last  <{ 
and  more  distinctly  urged  by  Sir  John  Lesj 
the  barometer  is  depressed  by  wind  in  cons 
of  the  centrifugal  fort-e  due  to  the  horizontal 
of  air  (DanielfH  *  Elements  of  meteorology, 
pp.  4-9,  Loudon,  I845i;  for  although  1B 
Dauiell's  criticism  of  Professor  Leslie's  tl 
quite  just,  in  so  far  os  it  relates  to  the  idea  ' 
effect  would  be  '  accumulated  by  a  long  s 
deflection!*,'  yet  the  main  fact,  that  the  ten<| 
rectilinear  rautioti  would  jfivo  rise  to  a  ceil 
effect,  remains  a  rt-;  a  outMa  tending  to  J 
mercurial  colunm. 

A  simple  calculation  shows,  howev^ 
radius  of  curvature  is  so  larije,  or  the  defl 
a  tangent  is  so  small,  that  a  horizontal  wini 
luiltrs  per  hour,  or  88  feet  per  second  (assuij 
whole  thickness  of  the  atm«>sphere  U>  be  in' 
would  lower  the  mercury  in  the  barometric 
only  abotit  0.00875  of  a  millimetre,  or  0.0003 
inch,  —  an  amount  so  small  as  to  be  far  wj( 
limits  of  observational  error,  and  therefore  <| 
adequate  as  an  explanation  of  the  pheno 

Jog 
fierkeley,  Cal.,  July  19. 


Barometer  exposure. 

It  is  gratifying  to  find  that  my  brief  letter  calling 
in  (juestion  the  influence  of  wind  on  the  indications 
of  indoor  barometers  has  elicited  very  satisfactory 
responses  from  Messrs.  Gilbert  and  Clayton  {Science, 
vol.  vii.  pp.  571,  572  ;  and  vol.  viii.  p,  14).  There  is 
one  point,  however,  on  which  evidence  is  still  want- 
ing to  fortify  Mr.  Clayton's  induction. 


Bright  lines  in  the  spectrum  of  , 

A  short  study  of  the  spectrum  of  &  Lyrae  | 
the  following  bright  lines  as  existing  in  her 
phere.  A  portion  are  probably  also  found 
solar  atmosphere.  Referred  to  by  their 
Young's  catalogue,  they  are,  2.  3,  5,  ' 
(58-56),  69,  74,  86,  100.  (105-  106),  llfl 
(140-141),  181,  189,  193,  198,  208,  248 
207,  (272  -  273  ?).  Another  portion  find 
are  infrequent,  in  the  solar  atmospber 
f erred  to  by  their  approxittaate  wan 
59549.  58398,  57967,  57544,  56306, 
r. !  a,>r,.  51013, 50858, 50563, 40582, 47e89»  47 
4t>T9.  45203,  43123. 

Each  of  these  appear  in  at  least  40  |>er  ce&l 
observations  ;  none  appear  in  more  thJan  70  |« 
A  number  more  are  suspected,  but  are  aoc 
separated.  I 

At  present  there  would  seem  to  be  a   ood 
between  the  variability  of  the  star  and  tt 
present  in  the  spectrum  \  but  on  tbis  poia(  I 
vations  are  not  final. 

New  Haven,  July  1". 


PaMic*t>a<ta  received  «t  Editor's  Office.  July  tt'ty. 
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tOD8  OF  INVESTIGATION  IN  POLITI- 
CAL ECONOMY. 
D7UNO  the  last  thirty  j-eara,"  saya  Sidgwick 
*  Principles  of  polititivl  economy,'  *'  political 
luy  has  risen  frf»m  the  state  of  controversy 
tlfimf  nt-al  principles  and  method  ink)  tliat 
Jipparently  estahlished  science,  and  again 
ed    into    the    state    of  controversy."    This 
irnt  is  iMime  ont  by  on  examination  of  the 
on*  of  |x>litical  e^'onoroy  during  these  years, 
fall  of  controvei-ay.      Not  only  do  writfns 
agrre  on  practical  economic  questions,  such 
trade  .ind  protection,  mono-  or  bi-metallism, 
or  indirect  tAxation,  but  they  quarrel  over 
tndaniental  principles  which  are  to  bo  taken 
baifis  for  the  solution  of  these  problems. 
,vt?  the  doctrine  of  laissez-faire  on  the  one 
lad  of  social  expediency  on  the  other.     To 
ectmomic*  is  merely  a  Bcicnco  of  wealth  ;  to 
it  is  eminently  social  ;   and  to  stUl  others, 
in  wldition,   ethical.      Some  stick  to  the 
|ite  of  self-interest  as  the  only  one  worth 
ling ;    other?*    take    into    account    all    the 
which  mflueiice  ettouomic  action.     Some 
principles  which  shall  Ix^  strictly  true  of 
'  noonomic  man,^  and  then   ]>ush  all 
problems  into  an  'art'  of  iK>liticaI  econo- 
hik?  others  desire  principles  that  can  be 
ly  and  utiefully  applied  to  existing  human 
,  taking  into  consideration  time,  place,  and 

I  be  too  much  to  say  that  this  contro- 
1  8  is  at  all  ended.     The  concep- 
-•fairr  bus,  indeed,  lost  its  iK»i- 
Jul  v\  ill  priihiilily  never  be  reinstated  ;  but  the 
\  of  ut-w  imd  more  liberal  principles  have 
^■tile  to  agriH?  among  themselves.     Some 
are   nationalist,    some  80<.ialist,    some 
while  they  differ  infinitely  in  the  degree 
i  they  still  cling  to  the  old  ideas  and  the 

I  to  method  as  distinct  from  principles, 

(  oibcO'  hand,  we  are  beginning  to  see  some 

Qtijrh  tlje  darkness.     Men  can  aoknowl- 

i  chungv  in  meth«T<l  without  giving  up  the 

of  jiri  hich  they  wish  to  main- 

HiTr  t !  ,  h  of  the  new  over  the  old 

.  or  n»t  her  there   has  l>een  a 

<    method  of  ilie  master-minds 


over  those  disciples  who  by  too  close  and  doRTuatic 
imitation  had  olwcured  the  work  of  the  fathers. 
Some  of  the  keenest  mintls  among  students  of 
political  economy  have  worked  at  this  topic  ;  and 
owing  to  the  efforts  of  such  men  as  Knies, 
Wagner,  Leslie,  Jevons,  and  Ingram,  we  are 
reaching  a  substantial  unanimity  on  the  question 
of  method. 

How  important  this  change  is,  and  how  fruitful 
of  result  it  is  going  to  bo,  will  appear  if  we  con- 
sider for  a  moijient  the  diflference  between  the  old 
method  and  the  new.  Without  going  into  the 
finer  queetione,  and  \vithout  being  too  exact  in  our 
definition,  we  may  call  the  old  method  the  deduc- 
tive, and  the  new  methiMl  the  inductive.  These 
terms  will  cover  the  other  designations,  such  as 
•a priori,'  'abstract,  ' phili>8ophical,'  sometimes 
.appliwl  to  the  old  method  ;  and  similar  terms, 
such  as  'realistic,'  'historical,'  and  'practical,* 
applitnl  to  the  new. 

The  old  method  is  essentially  deductive.  It 
finds  certain  premises  which  are  true,  and  reasons 
from  these  premises  to  the  solution  of  specific 
problems.  These  premises,  as  laid  down  by 
Cairnes.  the  most  brilliant  ex^iounder  of  this 
view,  and  aunimari^ed  by  Costwi  (*  Guide  to  politi- 
cal economy,'  p.  38),  are  ae  follows  :  — 

"1.  In  the  ecoDomIc  order  of  things  tJio  prinoipiJ  motive 
of  human  ttcttonB  is  individual  9fl/-in(fre$t.  Thijt  i&duoQs 
lUAn  (n)  to  avcild  pAlo  (fMi|rue.  wnrk) ;  <^)  to  doittre  pleaMure 
(we«.lth)  ;  (c)  hence  to  aim  at  obtainlDR  the  greatest  amouut 
of  wealth  with  the  least  asiouot  of  labor,  or.  Id  niurB  m»U- 
eral  terms,  the  greatest  result  with  the  leaat  efTort,  whlob 
is,  an  it  la  oov  expresHed,  the  law  of  leaat  realttanoe. 

"ti.  The  earth,  iDdiopeiisable  to  man  as  a  plaoe  in  wfaioh 
to  live  and  work,  and  aa  the  source  wheuue  he  may  exttaot 
food  and  raw  materlaU,  la  naturally  limited  (a  i  in  the  prod- 
uots  which  it  oontalns  ;  <6)  la  its  actual  extent ;  (c)  in  Its 
relative  fertility  (different  i^ualitloa  of  aoil) ;  (d)  in  it«  aae- 
ueasive  fertiiity  (decreasing  ptoduotivoness  at  a  oertalu 
point  with  every  new  apiilicntion  of  capital  and  labor). 

"  5i.  The  pbyaioal  and  psychnloglcal  tBudeocieii  of  man 
lead  him  to  multiply  hla  own  spuclee  with  a  rapidity  whlub, 
if  it  met  with  no  obBtacles,  would  bring  about  an  unlimited 
ioerease  of  population." 

From  these  premises  are  deduced  the  three 
great  theories  of  value,  rejit,  and  population ;  and 
by  means  of  these  theories  concrete  problems, 
such  as  free  trade  and  protection,  are  solved. 

It  is  not  necessary  here  to  describe  how  this 
deductive  method  of  politic4il  economy  luis  been 
overtljrown.  These  assumoil  premises,  alUiough 
containing  an  element  of  trutli,  were  in  themselvee 
incomplete  and  sometimes  inapplicable.  For  in- 
Ktarice,  it  Is  a  matter  of  ex]jerience  that  men  are 
actuated  by  other  motives  tlian  self-interest,  such 
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as  patriotism,  I'liority,  and  cuBtoin.  ARain,  com- 
mon seoHt*  revolU*d  agiiiiwt  the  nsHumplion  that 
these  tht^ories  were  universal  and  jx?r|HHual ;  tliat 
is,  true  everywhere  and  at  all  tifnefi.  Experience 
showed  that  at  different  epochs  in  civilization, 
and  among  difft'rently  situatofl  nations  at  the 
pre«t>nt  time,  the  premises  would  require  very 
groat  moditlcations. 

The  new  method  in  political  economy  is  induc- 
tive ;  that  '\»,  it  procetxls  from  observation  of  factvS 
to  general  rules  and  principles.  It  carefuUy  olv 
serves  the  limits  of  time  and  place,  and  absiaiua 
from  asserting  itfl  principles  to  be  either  univensal 
or  jXTpetuaL  It  niakeu  use  t>f  what  knowlud>;n 
we  have  of  man  and  nature  ;  hut  it  um>s  tliiH 
knowledge  for  the  purjKiee  of  guiding  and  help- 
ing itH  inveBtigJitions.  not  a»  a  priori  premiseH.  It 
studies  hiHtory  for  the  purpose  of  diiicovering  what 
blunders  men  and  nations  have  made  in  their 
eoonumic  experience,  and  how  those  lilundera 
may  l)e  avoided  in  the  future.  Tlie  inductive 
method  is  jUeo  comparative ;  that  is,  it  compares 
economic  institutions  performing  the  same 
function  among  different  nations  of  the  same 
degree  of  civilizatijjn,  in  order  to  discover  which 
is  the  best.  Tlie  method  is.  finally,  statistical ;  that 
is,  it  collects  statistioil  data  as  a  basis  for  ita 
knowledge,  in  ctrcier  t^i  rnefwure  economic  forces 
and  gauge  tli©  results  of  economic  action.  Thu 
present  metlKnl  of  po]itic:aI  economy  as  re<:ognized 
b3'  the  greatest  mmlern  economists,  such  as 
Wa^er,  Schmoller,  Leslie,  Jevons.  JVIarsliall,  etc., 
ia  historical,  comparative,  and  statistical. 

I  do  not  pmiKwe  to  defend  tliia  new  method 
against  the  old,  much  less  to  vindicate  it.  Neither 
do  I  deny  that  the  old  metliod  has  h.id  able  repre- 
sentatives, ajid  that  in  its  tiuie  it  luia  done  g«x>d 
service.  All  I  assert  is,  that  it  is  now  practically 
abandoned  as  a  method  by  itself,  and  that  the 
future  of  [Kihtical  cconotoy  depends  upon  the 
scientific  aitplication  of  the  new  method  to  the 
complex  phemunena  of  modern  civilization. 

It  will  he  useful,  however,  to  describe  more 
fuUy  how  tlio  new  method  ia  actually  applied, 
what  Wirt  of  results  it  is  able  to  give  us,  and  some 
of  the  advantages  which  tlow  from  its  use.  1 
propose,  therefore,  to  discuss,  1",  how  to  investi- 
gate particular  economic  i)roblem8 ;  2°,  how  to 
reach  general  principles  of  economic  life  ;  3", 
what  are  the  collateral  advantages  of  this  method  ; 
and,  4°,  how  to  make  method  and  results  useful  in 
the  study  of  other  social  sciences  and  in  guiding 
state  action  in  economic  affairs. 

Bow  to  investigate  partierdar  economic  problems. 
Every  reader  of  John  Stuart  Mill  will  remem- 
ber the  opening  paragraph  of  his  '  Principles  of 


political  economy  : *  "In  ©very  dojj 
human  affairs,  practice  long  precedes 
systematic  inquiry  into  the  monies  of  actii 
tlie  iKiwere  of  nature  is  the  tardy  product 
long  course  of  efforts  to  ttse  tliose  powetj 
practical  ends.  The  conception,  aocordind 
political  economy  as  a  branch  of  science,  I 
tremely  modern  ;  but  the  subject  with  whi<S 
inquiries  are  conversant  has  in  all  age«  docj 
constituted  cme  of  the  chief  practical  inU? 
mankind,  and,  in  some,  a  most  unduly 
one." 

In  the  same  way  it  might  be  said  that 
tiiiu  of  economic  problems  precedes  tlie  foi 
tion  or  an  economic  scieucei.  M;utkin<]| 
always  had  its  economic  problems,  and  plii" 
heads  Ixave  ever  busied  themselves  tryi 
them.  Tbf  metluxl  of  doing  this  is  boi 
great  importance  in  itself,  and  indicative  o 
cliaracter  of  the  science  which  will  by  no 
be  formulated  on  the  basis  of  tliis  metho< 
will  be  of  interest,  therefore,  to  show  hoi 
inductive  meth<xi  of  pi'litical  economy  a( 
practical  economic  problems,  and  to  see  wha 
of  a  science'  results  froru  this  metho<i.  In  d 
ing  my  illustralions,  I  have  piirp«»sely  sell 
motltrTn  economic  questions,  and  Amerh 
English  authors,  ui  order  to  oscajK*  the  coi 
slur  that  this  method  is  (1tte<l  «»Mly  for  thtfj 
quarian,  and  used  only  by  learned  but 
c^al  au<l  idealistic  German  profi-asors. 

Mr.  Sidgwick  lias  remarktHl.  that,  in  tl 
tion  of  political  economy  dealing  with 
duction  of  wealth,  the  inductive  and  anal; 
method  has  t»eeti  much  more  used  Hum  in 
IKjrtions  dealing  witli  exchange  and  djstrilK 
Take,  for  instance,  the  question  of  liind-teain 
one  which  \\ns  interestcil  {MjUtical  cctmiwny 
long  time,  and  which  is  today  one  of  the  buj 
jH^litiral  questions  m  Englaml.     It  is  appunj 
a  glance  that  the  method  <if  holding  huid 
have  a  great  influence  on  its  produetiveu««. 
can  even  reason  a  pri^'i  that  where  there  ia 
lute  proprietorehip  on  the  pm  t  of  the  cultil 
or  at  least  a  long  leixsehold  which  will  scctE 
him  the  rewai*d  of  his  labor,   he  will  be  a 
work   harder,  and  that  the  ginss  prtiducv 
thereby  be  increastnl.     But   the  English  e< 
mists,    even   Mill,  Thornton,  and   Fuwc^tt, 
approache^l  the  subject  in  a  different  way. 
have  studied  the   condition  of  the  French 
Belgian  peasants  where  alisolute  ownership  eii 
and  have  ix>mted  out  the  pros{torous  couditi 
these  countries  as  the  proof  that  peasant  pn»pri 
ship  is  the  best  system.     This  is  the  pi 
parative  method  in  political  economy. 

Let  UB  t^ike  a  more  specific  ijue^ition. 
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of  bank-notes  is  a  nsefnl  and  at  the  same  time 
dangerous  function  to  intrust  to  a  bank.  Shall 
the  issue  of  bank-notes  be  free,  or  shall  it  be 
r^ulated  bj  government  ?  How  shall  we  answer 
nch  a  question  ?  If  we  examine  the  history  of 
banking  in  the  United  States,  as  President 
Walker  does  in  his  book  on  money,  or  as  Comp- 
troDer  Knox  did  in  his  report  for  1876,  we  shall 
find  that  freedom  of  issue  has  always  been 
•bused,  and  has  always  led  to  disaster,  and  that 
the  only  good  bank  money  we  have  ever  had  in 
this  country  has  been  the  national  bank-notes 
secured  by  United  States  bonds.  Study  of  the 
experience  of  England,  Germany,  and  France 
vill  flbow  that  the  liberty  to  issue  bank-notes  has 
ererywhere  been  restricted,  and  is  now  exercised 
onlr  by  institutions  under  the  direct  or  indirect 
rootnd  of  the  state.  It  can  therefore  be  accepted 
as  a  rule  that  the  privilege  of  issuing  bank-notes 
iboold  be  carefully  regulated  by  the  state.  This 
E  the  [inre  historical  method  in  political  economy. 

Let  us  take  a  question  which  has  not  yet  been 
mlved.  or  where,  at  any  rate,  no  practical  solu- 
tion has  been  reached  by  the  legislature.  Let  us 
take,  fm-  example,  the  present  silver  question  in 
tlw  United  States.  Should  the  United  States  try 
to  re-establish  the  silver  dollar  as  a  standard  ? 
There  are  two  questicMis  here.  One  is  the  ques- 
tion of  the  single  or  the  double  standard:  the 
othn  is  whether  we  can  dispense  with  either  one 
of  the  precions  metals  as  money.  The  first,  wliich 
is  commonly  known  as  bimetallism,  although  it  is 
more  properly  the  question  of  tiie  single  or  the 
AoaUe  stantlard.  is  already  settled  in  the  opinion 
of  the  best  economists.  One  has  only  to  read 
Pnfessor  Langhlin's  book  on  the  history  of  bi- 
mtallism  to  see  that  the  double  standard  has 
been  thoroughly  tried  in  the  United  States  from 
1190  to  Vfti.  and  that  it  has  signally  failerl.  It 
■hravB  results  in  the  presence  of  one  metal  and 
the  absence  of  the  other.  At  first,  with  a  ratio 
of  one  to  fifteen,  we  could  keep  no  gold  in  the 
nmntry :  afterwards,  with  the  ratio  of  one  to 
sixteen,  we  could  keep  no  silver.  The  history  of 
Fiance  proves  exactly  the  same  thing,  so  that 
even  professed  Mmelalliflts  acknowledge  that  the 
•kuble  standard  cannot  be  maintained  excefA  by 
iDternational  agreement.  This,  again,  is  the 
historical  method. 

The  second  part  of  the  problem  —  viz.,  is  th^re 
sufficient  gold  in  the  world  to  supply  the  demand 
for  money,  so  that  it  is  safe  to  demonetize;  silver; 
—  is  much  more  difScnh  to  answer,  and  is.  I  v»:n- 
ture  to  say.  as  yet  unanswered.  It  can  Ur  i4A\tr\ 
only  by  the  statistical  mctbc^l :  viz..  by  ?how. 
ing  that  prices  are  declining,  while  at  the  »ain<r 
time  the  supply  of  gold  is  decreasing,  and  that 


the  latter  is  the  only  adequate  cause  discoverabler 
for  the  former  phenomenon.  As  an  example  of 
an  attempt  to  prove  this  conneirtion,  I  may  cite 
Mr.  Qiifen's  well-known  'Essays  in  finance.'  An 
even  more  noted  example  of  the  same  style  of 
applying  the  statistical  method  to  economic  ])rob- 
lems  may  be  found  in  theeHHay  of  Jevons,  and  also 
those  of  Cliffe  Leslie  on  the  effect  of  the  gold  dis- 
coveries in  California  and  Australia  on  prices  in 
Europe. 

Finally,  we  may  ask,  what  can  the  inductive 
method  do  when  it  faces  some  great  economic 
problem  which  affects  the  M'holo  community  and 
civilization  itself  ?  Such  a  jiroblem  is  the  lalwr- 
problem.  What  is  the  condition  of  the  laUjring 
class?  Has  that  condition  deteriorated  or  im- 
proved ?  The  inductive  method  has  not  shrunk 
from  attempting  to  find  an  answer  to  even  such 
questions  as  these.  Thorold  Rogers  has  labori- 
ously traced  the  condition  of  the  English  laborer 
during  the  last  six  centuries,  for  the  puqiose  of 
answering  this  question  historically.  Giffen  has 
attempted,  by  statistics,  to  show  that  the  con- 
dition of  the  laljoring  class  has  materially  im- 
proved during  the  last  fifty  years. 

These  arc  examples  of  the  histfirical,  compara- 
tive, and  statisticsil  meth'Kl  applied  to  inrjrlem 
ecf>nonuc  i>rr>bleins.  In  mme  cas<fs  the  method 
has  only  confirmed  what  was  known  or  at  least 
surmise<l  before :  in  most  ciises  it  has  ailderl  di- 
rectly to  our  knowlo«lge :  in  a  few  casfM  it  has 
given  us  results  which  could  have  \jin'n  obtained 
in  no  other  way.  Such  Lh  the  value  of  the  method 
in  these  isolatetl  ca^^  T'an  it  \ti:  m  utilizetl  as 
to  enable  us  to  formulate  a  UAy  of  truth  worthy 
to  lie  called  a  science?  Tliis  brings  us  to  our 
sei-ond  jjrjint,  — 

Wax:  to  reach  j/rinripieJi  of  economic  life. 

It  Ls  off-n  said,  that,  although  the  inductive 
method  may  aid  us  in  Nolving  economic  prviblema« 
it  falls  far  hhort  'if  wliat  Ls  rtrfiiunrtl  by  a  true 
sci«'nce.  liecause  it  d'les  n<A  eujible  us  Ui  formulate 
a  body  of  principleii  which  shall  at  the  same  tiioe 
emlifidy  the  highef?t  truth,  serve  am  a  gui'le  in 
future  economic  atL-tion.  and  l^  an  ezplanati'm  of 
all  economic  life,  N'Ahing  wa^  ni'/re  cliaracter- 
Ktic  of  the  old  f-f.h'xA  tlian  the  ji'-rfe'-t  confid«'noe 
that  they  lia^l  tlie  key  Uf  all  knowle'lge  on  this 
subject.  They  were  ac'.ixiftonie*!  t^i  *f]^4ik  ot 
•immutable  law-"  and  •eternal  prindpl«r«!/  Se-lf* 
interest,  demand  hzA  supply,  the  law  of  dirfiinisb* 
in;f  returriT  frrim  land.  Malthu>!'  law  of  jy>fHil»- 
ti'--n.  Gref-riAm'-;  law.  the  wag-f-furid.  M^uality  of 
pr'.'St,  —  lbe*>«:  were  tK*-  fiU'-h-^-Vin'*  the  appli^A- 
tion  of  •Ah\f:h  M-ttl*^i  e-.»-rv  proM"m,  Is  it  a 
qu««tion  whether  -trikf^r  are  abk  fi  rais<;  wagea* 
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According  to  tlie  wage-fund  tlit?ory,  there  can  be 
no  increase  of  wages  except  by  increase  of  ctipit4il 
or  diminution  of  the  number  of  laborers  :  an«i  aa, 
according  to  the  Mnlthuflian  theory,  |>oi»uhititm 
tends  to  iucrea«e  to  the  limitR  of  food-supply,  there 
willbonodiminutioTi  of  r>op\ilation,and  hence  no 
increase  of  wages  ia  |)o«8ibIc.  Can  any  Bolutiou 
of  Ihe  hd)or-probleni  l»e  easier?  Do  we  ask  if  a 
country  bhould  prote<"t  itB  homeinduHtrieH?  Self- 
interest,  it  is  said,  IcAds  each  uiau  to  make  the 
}>eat  bargain  for  himself,  therefore  free  trade 
should  be  the  universal  rule.  This  anHwern  the 
question  for  Germany  as  well  as  for  tlie  United 
States  ;  for  India  as  well  as  for  England.  Do  we 
demand  that  the  state  control  the  charges  of  cor- 
porations? It  is  answered,  profits  tend  tt>  an  e<iual- 
ity  in  all  employments  :  therefore,  if  in  any  one 
busincHH  profils  are  abnonnally  high,  capital  will 
rush  into  that  IniainesH,  and  th»*  charges  will  be 
brought  d(^wn,  and  the  public  will  be  Itest  served. 
R'hold,  the  Hohition  t»f  live  railroad  question  J 

It  is  true  that  the  new  uietluHi  chx'S  not  give  us 
principk'«  which,  like  these  (tf)  use  the  expression 
of  Ingram),  are  unchangeable,  jierpetual,  and  cos- 
moixilitan.  Neither  does  it  lay  down  laws  which 
can  he  applied  by  the  rule  of  thumb  to  every  new 
ecotiomic  and  six^^iai  problem,  wherever  occurring, 
or  under  whatever  circumstances.  Such  a  science 
is,  on  the  face  of  it,  abeurd.  It  is  like  introducing 
steam-engines  where  there  is  no  fuel,  or  ma- 
chinery where  there  is  already  an  excess  of  hand- 
lalxjr.  It  is  like  that  pseudt>-ix)lilical  science  that 
desires  to  see  representative  institutions  estab- 
UhIuhI  in  Egypt,  or  the  trial  by  jury  adopted  by 
the  Zulus.  Such  universal  principles,  hke  the 
contrat  social  and  the  theory  of  natm-al  rights, 
have  long  gone  by  the  board  in  social  science. 
All  we  seek  now  are  certain  empirical  generaliza- 
tions which  will  guide  omr  judgment  in  approach- 
ing practical  problems.  Such  generalizations  are 
not  immutable  laws  ;  but  they  are  extremely  valu- 
able to  philosopher  and  statesman,  just  as  the 
knowledge  of  markets  and  business  methods  is  of 
value  to  a  business  man. 

The  statement,  however,  that  the  inductive 
method  does  not  enable  us  to  formulate  any  gen- 
eral principles  of  economic  life  is  not  true  for  two 
reasons:  1°.  Tliere  is  aViaolutely  nothing  in  the 
new  method  tt>  prevent  our  accepting  and  using 
any  facta  of  the  human  mind  or  of  nature  which 
will  aid  us  in  determining  how  men  act  in  eco- 
nomic affairs.  No  economist  would  venture  on 
the  solution  of  an  economic  problem  without  tak- 
ing into  consideration  the  fact  that  men  are  ordi- 
narily moved  by  self-interest,  any  more  than  a 
general  would  manoeuvre  for  a  battle  without 
taking  into  account  whether  his  men  were  fresh 


or  tire<l,  well  ftnl  or  half  starved,  in  good  spirit8 
or  depressed.  The  eeonomist  is  stipposed  to  know 
what  the  leading  charac-teristics  of  the  human 
mind  are,  and  to  calculate  their  probable  influ- 
ence. Tlio  chief  merit  of  the  new  ftcluwl  is  tluU 
it  studies  carefully  to  give  due  weight  to  all  of 
these  forces,  such  as  degree  of  civilization,  cus- 
tom, law,  etc.,  which  the  older  economists  neg- 
lected. 2".  The  new  methtxl  has  not  the  slight- 
est objection  to  reaching  Renenil  conclufiions 
from  its  inductions,  any  more  than  the  natural 
phihisopher  hesitates  to  reason  from  the  fall  of  an 
apple  to  the  law  of  gravitation.  On  the  contniry, 
the  very  object  of  political  economy  acctiniing  to 
this  method,  is  to  reach  such  general  conclusions 
as  will  be  of  aid  in  directing  social  activity  in 
economic  affairs.  From  the  experience  of  diflfrr- 
ent  nations  in  tenure  of  land,  wo  reason  tn  the 
genei-al  deairaliility  of  peasant  proprietonilup,  or 
some  fixity  of  tenure.  From  the  history  of  the 
double  standard,  we  reach  firesham's  law,  tli.<!, 
where  two  (•urreneics  exist  sidr  by  side,  tiie  kirr  i 
will  drive  the  gcHMl  out.  From  the  Ijintory  of 
English  ptK)r-law8,  we  can  reason  to  the  geut-ral 
desinibility  of  self-help ;  and  from  the  jiroeperity 
of  Enghind  to  the  principle  of  free  trade,  at  least 
for  industrially  develop«i  nations.  This  is  whsl 
Ingram  calls  reflective  analysis,  and  is  no  more 
shut  ODt  from  inductive  political  economy  than  it 
is  from  the  natural  sciences.  To  assert  that  Uie 
inductive  method  gives  us  merely  sketcJiea  of 
economic  history,  or  descriptions  of 
institutions,  or  masses  of  economic 
is  as  wide  of  the  mark  as  to  cidl  < 
a  mere  collection  of  analyses  of  orv; 
inorganic  suljstances.  Science  is  syst .  1 1 .  : ;  i  •  ^  ] 
knowle<lge,  and  political  economy  seek-  i^  ^*'- 
temati7.e  its  knowledge  gained  through  history. 
con»j>arative  study  of  institutions,  and  statisrii-s. 
as  rapidly  as  i^ossible,  so  as  to  reach  general  pr.n 
ciples  of  economic  life.  Only,  by  this  methtMJ  -.s  • 
eecape  the  sterility  wliich  comes  from  follou  :ii^: 
supposed  immut'ible  principles  ;  for  every  fretJb 
induction  very  probably  modifies  or  corrects  tnnr 
previous  rule.  The  principles  we  reach  are,  m 
said  before,  empirical  at  the  l)eet.  Like  t>if  ri^ine 
of  the  sun,  they  may  Ix?  of  a  vt^ry  hi*ch  > 
certainty  ;  or,  like  the  predictions  of  mi  i . 
they  may  be  of  comparatively  little  value.  Wo 
take  them  for  what  they  arc  worth,  <md  try  bj_ 
further  observation  to  make  them  more  exact. 

The  adwmtagea  of  the  inductive  method. 

It  will  strengthen  our  appreciation  of  the  nen 
method  of  jwHtical  economy  if  we  consider  for  < 
moment  the  collateral  advantages  which  accotu' 
pany  it.     In   the  first  place,  wo  acquire  a  ktnU 
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KoT  pcnoonikr  fofommUon.     Tlie  raind  of  tlip 

'  iliHlMit  b  ftoakfHl  vritli  kiiowkv]^»e  of  the  jwist  f  x* 

piffimrr  of  inankiud.  w  iUi  deBcriptions  of  preHont 

hwtittitiooa.  aod  witii   titutixtiojU  details   of  oro- 

■Daiic  life.     No  one  can  tetirh  a  claHa  of  stwleuta 

vithottt  Itrmg  amnzed  nt  the  eagerness  with  which 

ithrr  ''^-^-  •*•  »tt'>    I -t 'W  of  wononiic  history,  snch 

»tl  ivil  war,  or  tJit«  »iiver  legia- 

IliXion  .1    [III    t  iiiv^i  r>tat^*H ;  or  the  intfrt«t  with 

rhich  Iht-y  lLs(«.*n   to  the  disc'usMion  of  econorair 

[  )wt>hl*!iiw  iii»wr  in  roitrse  of  gohition,  like  tliP  Irish 

I  hmd  qnoition  ;  or  Hw  curiosity  with  which  they 

"  nqpird  fven  Htntisiicnl  data  of  thu  niovenientH  of 

pofmbttUio  nijii  tho  Pourw>  of  trade.     This  is  not 

Vt  hi"  wunderiHl  at.     Every  active  intellect  ha«  a 

J  itatunii   curioaity   us  to  the  history   of   the  race 

uid  the    inKtitutions  aiid   euHtoiiiH   of  otiier  na- 

[tiauL     Tho  ioductive  method  satisfies  tliis  legit- 

curioflitj  in    A    aj'etematic  mul    scientific 

l«mjr.     Wbcthw  we  are  able  or  not  t«j  solve  the 

Ifartirular    pr\>blein    which  we    have  ^t  before 

wv   at    least    j<et   an    iutelligent    knowledge 

t*d  itn  ditHcultieH.     Whether  or  not  we  annve  at 

I  principlra,  we  gain  ijiforniation  which  in 

'  «rill  be  of  vahie.    This  is  a  f^reat  advantage 

lofer  the  oUI  method,  wJdch,  when  it  was  wrong, 

IwM  altof^eilter  wron^  and  luitileadin;^.     The  new 

|aullKttl  is  at  least  fruitful,  and  we  get  ^)U\*i  result 

I  oar  labor,  even  if  we  do  not  attain  all  that 

»KNig:bt  for. 

A-niin    t)it<  a«e  of  the  inductive  method  tends 

ir  views  of  the  relations  of  society. 

...  ,Ki*  us  with  economic  problems  as  they 

lie  up  in  historj',  and  shows  us  how  they 

!ved  at  different  times  and  by  diifer- 

It  tcache«  us  to  view  them  from  all 

ht  of  [Kist  experience;  in  con- 

I  RfHion  present  state  of    civilization  ; 

i*:AiHj-{Xjint  of  different  nations,  classes, 

Hi-iduak.     Tbe  new  method  is  radical,  in- 

I  M  H  •hoWB  that  «*conomic  arrangements 

!  wr  Couid«d  partly  on  the  nature  of  things,  but 

m  alM  du«r  in  great  i>art  to  the  present  state  of 

I  oriUatkxL.  and,  to  a  certain  extent,  to  accident 

0*.    It  makes  tui  ready  to  acquiesce  in  the 

[  pi^tOhj  of  cbnngm  in  the  futrn^  even  in  some 

DB  hithcrtir  reganknl  as  fundamental :  in 

I  Vtktr  word*.  It  tnakeiai  ut*  believers  in  evolution  and 

IcUKnaa.  Bat  the  new  method  is  even  more  conser- 

nuiru :  for  it  tendies  us  that  social  institutions 

I  «ad  nrtaagpgwwte  fln»  tho  result  of  long  growth 

I  tiid  •moltttiori  intimately  connected 

Jwftfc  driflTa-  I  once  fstablished,  are 

[um  lo  U  History  shows  tliis  : 

Ifgr  II  xr^  •  lovrth  real  civiliyjition 

|U.  aod  liy  what  hjuxl  Mtni^gles  we  have  attained 

.j,.^.iif  -t!it<.\     (^'oin|>arison  of  institutions 


Hhows  it  J  for  it  pi*ovee  how  universal  are  the 
human  w«nt«  which  the  present  institutionH  sat- 
isfy. .Statistics  shows  it :  for  it  discloses  how 
cornpli<*ated  an<l  flelicate  the  BOci.«il  orgnnization 
is,  and  the  diujger  of  laying  violent  handK  on  it. 
8(KMalists  and  revolutionists  are  gen«^rally  men  of 
one  idea,  followers  of  one-sided  abstract  theories. 
Tho  true  conservatism  conies,  as  Burke  long  ago 
p<:»inttHl  out,  from  that  reverence  for  tlio  won<!er- 
ful  machinery  of  social  organi/Jition  which  study 
by  the  inductive  method  gives. 

Another  advantage  of  the  inductive  method  is 
that  it  prevents  the  science  from  degencniting 
into  a  mere  collection  of  stereotypeil  formulae, 
and  the  practice  of  the  science  into  the  tnechim- 
ical  application  of  these  formulae  to  the  facts  of 
human  life.  Tlie  tlanger  which  besets  {>olitical 
economy  in  this  resin-ct  has  l>een  abundantly 
ilhistrated  aliove.  Nothing  in  literature  is  sadder 
tliiui  tlie  fatalistic  pessimism  wliich  John  Htnart 
Mill  finds  forced  ui>on  him  after  considering  the 
possibility  of  an  improvement  in  the  condition  of 
the  laboring-claJis,  on  the  basis  of  the  wage-fund 
theory  and  the  Mnltluisian  law  of  inipuhition. 
Nothing  was  more  destructive  to  the  iulluence  of 
political  economy  than  the  |>ositive  condemnation 
of  factory  laws  and  national  education,  which  its 
teachers  drew  from  the  principle  of  self-interest 
.and  free  comjietition .  It  is  desirable,  of  course,  to 
reach  principles  which  are  stable  and  always  ap- 
plic.ible  ;  but  we  must  not  close  the  dfjors  too  soon 
against  further  evndence.  and  treat  our  science  as 
a  final  revelation  instead  of  a  liody  of  empirical 
laws  gathered  from  the  experience  of  mankind 
up  to  the  present  time,  and  with  om-  present 
means  of  knowledge.  It  is  true  that  the  law  of 
gravitation  never  changes ;  but  the  laws  of  politi- 
cal economy  are  not  of  tliat  kind.  As  Bagehot 
has  clearly  shown,  even  the  law  of  self-inten-st 
has  alieolutely  no  existence,  or  is  entirely  in  aliey- 
ance  in  many  communities  and  under  certain 
circum  stances.  The  laws  of  political  economy 
are  secondary  laws,  and  it  is  not  to  lie  sup|iosed 
that  we  have  formulatecl  them  exactly  and  finally. 
It  is  as  if  a  hundred  years  ago  physicists  had  laid 
it  down  as  an  absolute  immutable  law  that  per- 
sons could  not  bo  transported  faster  than  twelve 
miles  an  hour,  because  horses  could  not  drag 
stage-coaches  over  turnpike  roads  at  a  greater 
speed.  The  olil  i)olitical  economy  is  full  of  such 
mistaken  assumptions  that  the  generalijzation  from 
a  narrow  range  of  experience  is  a  higbent  jirin- 
ciple.  The  inductive  method  teaches  us  at  leu«t 
modesty  and  caution. 

A  final  advantfige  of  the  new  method,  eloeely 
connecteil  with  the  one  just  mentioned,  is  that 
scientific  truths  are  not  so  e^tsily  used  for  Holfi 
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ptirposet;  when  stated  less  absolutely.  One  greut 
cause  of  the  rovolt  agaimit  the  old  political  econ- 
omy wjia  tliftt  it  apparently  taujihl  the  necessiiry 
misery  of  the  ^fre.iU'r  part  of  the  coioimmity. 
The  Btx-inlists  gladly  seize*!  on  the 'iron 'law  of 
wajces,  and  t<ild  the  workingmon  that  either  the 
politieal  e<"tmoniy  which  tiiiight  it  must  l)e  falHe, 
or  that  the  civilization  to  whieh  Huoh  {toHtical 
economy  was  applicahlc  de.served  only  to  l>e  over- 
thrown. A  science  which  teaches  that  a  great 
l>ortion  of  mankind  is  destintKi  to  be  miserttble 
may  not,  for  that  reason,  be  imscientific ;  but  it 
certainly  ought  to  l)e  very  sure  of  its  preuuBes, 
and  it  c^inuot  expt^ct  to  l>e  eiigerly  accepted.  It 
may  tie  a  comfortable  doctrine  for  capitaJLsts,  that 
strikes  can,  under  n«>  cin^umstuuceH,  ])ermanent]y 
raiai'  the  mte  of  waj;;e«,  and  that  factory-lawH  are 
d».»Htructive  to  the  proBixrity  of  induetry ;  and 
they  may  utilize  such  doctrini's  to  carry  out  their 
t>wn  hfUish  purjxwiefi.  But  it  ih  a  mistake  to 
fonnidate  scientific  principles  bo  al«olutely  that 
they  can  be  used  in  this  way.  Under  the  old 
IKiliticoI  economy,  thin  was  constantly  iM^in^  done, 
English  factory -owners  appealed  to  the  principk* 
of  p<^»litical  economy  t^iinRt  Umt  legislation  which 
is  now  univei-sally  admitted  to  l)e  for  the  iutereats 
of  the  commnm'tj'.  Free  trade  as  much  as  pro- 
tection has  Iteen  the  sU'uggle  of  selflflh  interests. 
Even  the  tikilful  |»en  of  Morley  is  not  rtl)le  to 
make  of  Richard  C\)b«ien  ruiy  thing  more  tlian  a 
*  PhiliHtine  *  hero.  We  have  at  the  present  time 
tHliti»rs  (»f  influential  papers  who  see  with  ill-t>on- 
ceale<l  witiflfadioti  ignorant  workingmen  da.sli 
themselves  againnt  the  stone  wall  of  economic 
axioms.  It  is  true,  again,  in  phj  sic8,  that,  if  you 
dftsh  your  head  against  a  stone  wall,  you  will  get 
hurt.  But  the  question  is,  Cannot  the  Btone  wall 
be  removed '{  Is  it  necetwarily  and  forever  there  ? 
The  abeolut«  formulation  of  principles  i)reventfi 
even  the  a^kuig  Huch  tjuetitinnn.  It  is  for  thisrea- 
Bon  that  the  inductive  mctho<l  appears  much  more 
reaaonable.  Political  economy  is  neither  a  re- 
ligious creetl  to  l»o  U8<^h1  to  excommunicate  all 
heretics,  nor  a  legal  code  hy  which  to  condemn 
uialefactorH.  but  a  body  of  exjierience  to  guide  us 
in  the  conduct  of  social  economic  life.  The  in- 
ductive method  forbids  its  being  used  for  the  firi- 
vate  purposes  of  the  i»rieatJiood  or  the  judges,  for 
new  experience  miay  teach  ub  new  solutions  and 
new  exix?dienta. 

Political  economy  and  social  acience. 

It  has  long  been  recognized  that  political  econo- 
my is  oul3'  ime  brancli  of  soi'ial  science,  and  it  is 
an  imjx>rtant  question  what  its  exact  relation  to 
the  other  branches  of  sociiU  science  is.  Social 
science  as  a  whole  may  l»e  defined  as  treating  of 


human  life  in  all  its  manifestations  in  society.  It 
has  numerous  suImH visions  (or,  if  you  choo«M\ 
you  may  say  iJiere  are  mimerou.s  social  stdeuce*). 
tlie  principal  of  which  are  |H)litic^l  science,  juris- 
prudence, and  ixilitical  economy.  The  lirst  tr.  at* 
of  the  governmental  organization  ;  the  second  .t 
the  definition  of  rights  and  tho  conflict  of  >v  illi 
the  thirti,  of  the  aatiBfnction  of  material  waiiU. 
The  basis  of  the  social  organization  is  the  econom- 
ic ;  for  maji  CJin  reach  no  high  dcvelopmtait. 
either  in  state  or  law,  until  the  mat«>rial  wants  tun 
satisfied.  But  the  three  sciences  are  intimat^'ly 
connecte<l.  The  jMirticularform  of  a  state,  numaihr 
chieftainship,  monarchy,  republic,  etc.,  is  coni- 
ruonly  determined  by  the  economic  condition  of 
the  |»eopk'  ;  and  law  is  often  only  tlie  ex|>reaBlQii 
of  such  ecoiKimic  condition.  Slavery  is  at  tlu* 
same  time  a  jxditical.  a  leg.al,  and  an  eciMivtuiu 
institution.  We  cannot,  therefore, cultivate  jHilili 
cal  economy  withont  at  the  sivme  time  cultivnt- 
itig  the  other  branchet*  of  social  science,  cspeciallv 
ixjliticjil  science  and  juritti>rudence. 

Such  being  tlie  ch>«e  connection  lietween  p<^>Uti- 
cal  economy  and  social  science,  it  is  an  imj»< 
question  whether  our  method  in  political  ecoi 
aids  or  hinders  this  correlation.  Tlie  ahstn 
metliml  desires  to  put  aside  all  this  cotmectiiQ 
and  isolate  the  science  of  political  economy, 
exjiresses  this  ciesire  in  various  ways.  Comma 
it  formulates  its  theory  as  pure  flKHiry.  ami 
gards  ail  other  influences — political,  l<>|i$lU| 
social  —  as  hindenmces.  Tlie  <"ommon  ana 
taken  from  tnecbanics,  the  law  of  d\ 
\vhi<^'h  teaches  that  a  iKidy  once  set  in  motion  vriD 
continue  on  in  a  straight  line  forever.  But 
practical  life  this  is  never  realize<l.  liocause 
are  always  opposing  forces,  friction,  etc.  So  I 
abstiuct  •  economic  man '  would  follow  such 
such  a  <"ourse  of  conduct,  were  it  not  for  politi 
legal,  and  social  influences.  The  artilicijUitr  erf  ( 
scheme  which  treats  the  mwt  jiowerful 
of  human  s«j*;iety  —  viz.,  thoeie  which 
together  in  a  state,  and  subject  tliem  to  law,  uoi  i 
si)eak  of  family  and  S4»cial  inthiem^es  —  mtfriu 
is  at  once  evident.  Anotlier  device  is  to  i 
there  is  a  pure  'science*  of  political 
which  treats  only  of  the  economic  man,  and  ( 
it  belongs  to  the  '  art '  of  jxilitical  et!onoiny  I 
coniJider  tliese  other  influences.  TltetrouWe  lu 
again,  is,  that,  in  the  separation  of  tho  art 
the  science,  the  latter  is  almost  sure  to  Usee  1 
vitality.  Esjiecially  is  it  fatal  wheu  we  tr>'  to  i 
nect  political  economy  with  jtolitios  and  la« 
which  have  no  sympathy  with  pure  alietrartioc 

Tlie   inductive    method    avoids    this    arliiir 
separation  and  tlistinction,  tliis  rupture  Un* 
the  theoretical  and  the  reaL     It  studiee  the  fa 
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•economic  life  a*  tbey  actually  exist.   l»U'nded 

siih  tliv  iwlitictal,  Ipgiil,  an.l  social  life.     It  has 

borach  abstraction  as  U»o  'economic  iimii,' but 

*hmJM  only  of  man  living  in  BUitc  r.  lations,  under 

\if  Unrl  of  law.  and  surroundwl  by  tbe  iiiHuences 

bf  family,  custom,    aud  axml   hnbils.     Politicjil 

ftoonomy  is   thus    not    isolated    from    tl»H  other 

■amhes  of  sotrial  Bcience,  but  fluds  a  thouwuid 

ointa  of  contnct  with  them.     It   adds  to  their 

■~irle<Jge,  and  in  return  receives  from  them  the 

"nation  of  manv  of  itH  phenomena.     In  fact, 

tty  say  that  eucli  wet  of  phenomena  is  inex- 

Uo  without  some  knowledge  of  the  others, 

T  i0Oiut«  them  is  to  make  each  inc^implete  in 


Tlie  value  of  this  methotl  of    mvt«tigation  is 
nkingly  seen  in  the   function   which    [joliiical 
.>uumy  iH'rfonus  in  tlie  study  of  ixilitical  science. 
[lat  function  is  a  double  one.     In  the  first  pluee, 
ililiral  history  can  never  l»e  underst4i«jd  without 
knowti^Igf  of   the  t*conomic  condition  of   (he 
-nuntujity  which  we  are  Htudying.     The  feudal 
•y«t«-ui  w-as  ]M>8«il,le  only  at  a  time  when  land  wa« 
tjj^w-uiciiwl  kind  of  wealth.     AriBt<x;nitic  city 
^■U*-^  could  exist  only  where  the  growth  of 
,  and  commerce  enabled  the  burghera  to 
UietDselTee  iudejiendent  of  the  feudal  no- 
AI»oIute  monarchy  rested  on  a  class  sidli- 
lUy  rich  t*.  fwy  taxes,  and  sufficiently  intert^ted 
*—  lifv«er>-ation  of  law  and  order  to  be  willing 
•liem.  lU'preK'ulative  institutions  artJse  only 
at  lost  the  industrial  and  c<.mmercial  class 
itrtmg  enough  to  jk^wt^rt  itself  against  Imth 
•Vip  i\M  lan«l-holding  aristocracy.     The  first 
in  of  iMiUtit'.'il  er-ononiy  is  i>urely  historical. 
-tlgate»  wononiic  lift-  in  past  age**  for  the 
_.     of  explaining  p>.litica]  history.     When  it 
dtmn  t<i  the  prr«ent  tim...  it  Ls  j.u'relv dewrip- 
for  the  polititaj  institutions  of  dilfereut  ua- 
•  the  present  lime  are  conditionetl  by  vary- 
„  —  iiomlc  circunisU'ajces. 
Bal  political  e<.ononiy  Ims  a  set^nd  function  in 

Hion    witli  the  study  of  jwUtical  sciejice. 

Blate  action,  everj-  law  that  is  passed,  or 
ice  enforced,  or  treaty  negotiatetJ,  has 
kic  w»nse«jueuce8  sometimes  of  the  highest 
mw.  PoliticsU  economy  nmst  here  direct 
OTMe  aclkm.  must  say  what  wUl  be  the  const'- 
^pieocwB  uf  such  action,  and  whether  it  will  be  for 
Coodorevil.  It  c;ui  «lo  tbis  only  by  appeal  to 
lusCary,  by  «romjiari8*m  of  tlie  exijerience  of  other 
— *"»^,  and  by  the  use  of  statistics.  In  other 
ws  find  that  the  moat  faithful  ally  of 
•deuce  ia  the  use  of  the  hiatt^rical,  com- 
and  stAlistical  methcxl  of  investigation 
■  ecoooDij'. 

RidtMOND  Mayd  Smith. 


RECENT  BOOKS  ON  PSYCUOLOOV. 
When  a  verysucx-essfiU  English  translation  was 
made  some  years  ago  of  Ribofa  •  La  psvchologie 
Anglaise  conteniporaine,'  it  was  a  matter  of  sur- 
prise that  his  •  Psychologic  Allemande '  also  was 
not  translatetl  as  soon  as  it  api^e^tfed.    For  though 
we  may  agree  with  Mr.  James  Ward,  that  the  lat- 
ter book  is  ina  u)easure  superficial  and  sometimes 
misleading,   it  is  nevertheless  the  only  compict 
summary  of  that  psychological  activity  in  (Jer- 
many  that  began  with  Herl>art ;   and  that  is  tiiat 
represented  to-day  by  Professor  Wundt  of  Lei])zig 
We  are  very  glad  that  it  is  now  put  into  the  hands 
of  English  readers.     M.  Ribot  has  found  that  the 
advance  in  ijsychological   investigation   beLwct.n 
1879  and  IHHo  has  necessitated  the  rewriting  of  his 
original  work  ;   and  it  is  from  this  second  French 
editii.n  tluit  the  translation  before  us  is  mmie,' 

Tliis  second  edition  is  without  the  brief  but  in- 
terestiug  chapter  on  Beneke  which  was  includeiJ 
in  the  first  edition,  but  as  compensation  it  covers 
the  latest  discussion  of  Weber's  law  iintl  the  more 
recent   investigations  of  Wundt.     Ribot  is  very 
clear  m  to  what  he  meaiuj  by  the  German  psychol- 
ogy of  to-day  :   he  calls  it  the  'new'  psychology 
but  rather  exults  than  otherwise  in  the  idea  of  •  n 
psychology  without  a  soul.'  He  describes  the  new 
|wycholog3  tersely,  thus  :     -  It  luis  for  its  object 
nervous  |jhenomena  accomi.nniwi  by  consciousness 
fiuduig  in  man  the  tyjie  m.jst  easy  of  recognition,' 
but  l)ouii<l  to  pursue  the  investigation  through  the 
whoK'  animai  stories,  however  dilHruIt  "(p.  H).  This 
is  explicit  enough  surely,  but  has  a  strange  sound 
to  the  student  of  English  i«yclioIogy.  who  is  ac- 
customed to  the  discussion  of  problems  wluch  the 
German.s  binccKant,  have  relegated  to  a  sejMu-ate 
bnmrh  of  mental  science  called  erkemibmnthc- 

For  the  oJiler  school  of  i^ycboIogistH,  M.  Ribot 
expresses  what  we  may  best  deeignate  as  resiKH^t- 
ful  contempt.     "  We  owe  to  it  good  descriptiims, 
excellent  analyses ;  but  its  work  is  done.    It*  prov- 
uice   now  is  simi.Iy  details,  shades   of  meaning 
relinetuents,  subtilties  "  (p.  3).    This  is,  in  it**  way' 
exquisite,  and  in  one  of  the   many  passages  in 
which  M.  Ribot  iinphesthat  LiK-ke.  Leibnitz,  Berkc-- 
ley,  Hume,  Reid,  Stewart,  mxd  Hamilton  can  be 
caUed   i)8ychologJ8ts  only  by  historicul  courtesy. 
With  this  narrow  conception  of  i>sychology  we  ar^ 
not  going  to  ijuairel :  we  merely  point  it  out  as 
tlie   key  to    understanding  M.   Ribot's   excellent 
accounts  of  Herbart,  Lotze.  Fwlmer.  tmd  Wundt 
Nowhere  else  are  their  investigations  and  teach- 

J  <?*rmon  pwycMoov  o/  to-day:  thr  ^pirival  *rAooJ.  By 
Tb.  KiDor     Tr.  by  T.  ».  BaMwiu.  B.  A.,  with  *  p«.fa«;  "I 
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iugB  bi:t>uglit  togotlier  so  clearly  and  »o  compactly 
as  iu  this  little  Ux>k.  It  should  be  in  the  hamls 
of  every  Htxident  of  iwyehology,  and  most  of  it  will 
upp*"al  even  to  reftdere  who  are  without  special 
piiihjeoiphucai  training.  Of  the  translation  we  con 
speak  cordially,  but  not  enthusiastically.  It  is 
clear  and  a«.'c  urate  enough  for  all  practical  pur- 
poses, though  more  attention  to  literai-y  form 
would  have  iuaproved  it.  The  uni>ardunable  lack 
of  any  index  to  such  a  book  as  tliis  should  be 
remedied  without  fail,  if  a  second  edition  is  ever 
called  for. 

Dr.  McCc«h*8  new  book  '  would  undoubtedly  in- 
cur M.  Rilxit's  oondeniiiation  :  for  while  recogniz- 
ing the  work  of  the  new  acho<.»l  in  inveeligating 
the  relations  of  mind  and  brain,  in  measuring  the 
duration  of  paycbic  acts,  etc.,  it  views  [isychology 
fr<it«i  the  ol<l-school  staud-pobit.  It  is  refreshing 
to  read  a  book  so  clear,  so  cjintlid,  and  so  self- 
contident ;  and,  even  when  disaj^reeing  with  the 
I>OHition3  of  the  author  most  completely,  we  can- 
not withhold  our  admiration  from  his  vigor  of 
thought  and  expression.  This  Iwok  Is  the  tinal 
expression  of  President  McCoah's  well-known 
psychological  views.  It  is  based  on  his  academic 
lectures,  and  is  a  direct,  simple,  and  dogmatic 
presentation  uf  his  system.  Dr.  McCosh  d«K3e  not 
beat  around  the  bush.  He  deGncs  the  soul  as 
••  that  self  of  which  every  one  is  conscious"  (p.  1) ; 
self-consciouHnesa,  as  "the  power  by  wliicli  we 
take  cognizance  of  self  as  acting;  say,  as  thinking 
ur  feeling,  as  remembering  the  past  or  anticipat- 
ing the  future,  :u}  loving,  fearing,  and  resolving  " 
(p.  2).  Wc  have  intuitive  evitlencc  of  the  exiet- 
ence  of  the  soul  (p.  7).  "It  is  not  the  exact  or 
full  tnith  to  say  that  I  feel  an  external  olgect,  or 
that  I  have  an  idea  of  it  (which  I  may  have  when  " 
it  is  not  present),  or  that  I  apprehend  it,  or  have 
a  n<jtit>n  of  it,  or  l)elieve  in  it :  the  correct  exijre&- 
sion  is,  that  I  have  knowledge  of  it,  or  that  1 
cogt>iz<'  it" (p.  2<').  Tliese  are  Dr.  McCr^sll'8  poatu- 
lates,  and  on  the»u  his  system  is  built  up.  We 
l»elieve  that  it  is  coherent,  but  that  it  is  not  scien- 
tifk'.  Its  fundamentals  are  assumed,  nut  pn>ven. 
It  is  a  system  that  will  not  allow  the  quttition, 
*  How  is  knowledge  [MJssibleT  to  Ite  raised.  It 
follows  Rt'id  and  Hamilton  in  !u?»uming  the 
famous  distinction  of  primary  and  secondary 
qualitit»8  without  meeting  the  arguments  of  Berke- 
ley, Kant,  and  Si>encor,  Yet  we  fully  admit 
that  it  is  far  easier  to  find  faidt  with  Dr.  McCosh's 
system  as  a  whole  than  to  replace  it.  Perhaixj 
the  time  has  not  yet  como  for  building  a  complete 
system  of  psychcjlogy  on  the  new  basis. 

In  this  iRHik  Dr.  McC<»sh  deals  only  with  the 
>  PtycKologu :  the  cofftUtiv^  jiowcra.    By  JAMRy  McCoah, 
D.D.,  LL.D.,  Lltt.U..  New  York,  ScTilmcr,  ItftW.    !:.•». 


cognitive  powers,  reserving  his  treatment  of  tli« 
motive  |x>wer»  for  another  volume,  nUs  we  hope 
will  Ik.>  isHucHl  lief  ore  long,  and  enable  us  to  view 
entire  the  venerable  author's  psychological  t*  - 
ing.  When  the  history  of  philosophy  in  Ann  \ . 
comes  1x)  be  written,  it  will  be  fountl,  that,  right  or 
wrong  himself,  no  one  has  coutribute<l  so  inix  h, 
or  given  such  an  impulse,  to  the  study  of  plitl<«- 
ophy  and  f«ychology  in  this  country,  as  tlie  dis- 
tinguished president  of  Princeton. 

Of  Mr.  Jones's  •  Human  psycboh^gy  ' '  we  ne«Hl 
not  say  much.  It  is  princii>ally  a  comi>en«i  of 
other  [)er8ons'  views  in  other  persons'  words,  ll 
is  not  unskilfully  put  together,  but  cannot  expect 
recognition  as  an  original  itt  independent  treatise. 
It  is  of  no  use  to  the  tniined  plulosophical  teacher, 
and  a  poor  manual  to  recoimuend  to  an  uiitiaine>d 
student. 

Mb.  Grabbe  has  recently  described,  in  the 
Transactions  of  the  Vienna  academy,  the  re9Ult> 
of  olwervations  indicating  that  eyeless  animals  aw 
sensible  to  light.  In  a  Ik>x  divided  into  compart- 
ments, and  each  furnished  with  two  oj>enings.  Iw 
distributed  equally  a  numlwr  of  eartli-worm*.  | 
One  of  the  oijenings  in  each  compartment 
olwcured  or  conc^ealed,  and  exixised  the  box 
the  light,  examining  the  worms  from  time  I 
time,  and  adding  new  ones  every  four  hours,  Pjj 
repeated  oliftcrvations  he  found  that  they  Kboni^ 
a  decide<l  tendency  to  withdraw  to  the  darkd 
piirts  of  the  compartments,  only  forty  out  of  i 
total  of  two  hundred  and  lifty  remaining  in  tlH 
light.  UealiWfitudieil  the  influence  of  ditlen-n 
rays  uf»ou  them,  and  found  them  susceptible 
the  ditferent  colors.  When  the  openings  wer 
covered  with  blue  and  red  gkiss,  they  manife: 
a  marked  preference  for  the  red  light. 

—  Mr.  A.  Sanson,  In  an  .'Article  in  a  recent  ninti 
Irt  of  the  Hex^^te  KcmttiJUiue,  states,  that,  fr«»ui  i 
comparison  of  animal  and  steam  {>ower.  in  Knitiod 
at  leaat,  the  former  is  the  cheaj^r  motor.  In  th 
c«>nver8iou  of  chemical  l-o  mechanical  energy,) 
ninety  per  cent  is  lost  In  the  machine,  sigai 
sixty-eight  in  the  aniiuHl.  He  tintls  that  tb 
st.eam  horse-jwwer,  contrjiry  to  what  is  gene 
believed,  is  often  roaterially  exceetled  by 
horse.  The  cost  of  traction  on  the  Montpania 
Bastille  line  of  railway  he  foun»l  to  lie  foread 
car,  daily,  fifty-seven  francs,  while  the  same  woi 
done  by  the  horse  cost  only  forty-seven  frants: 
and  he  believes,  that,  for  moderate  powers,  the 
conversion  of  chemical  into  mechanical  energy  u 
more  economically  ofTeotcxl  tlirougb  atiimnla  tliwi 
tln-ougb  steam-engines. 

I  Human  tmytJttjloi/y :  nn  intrMtuction  Ut  ph4tom>t>ht. 
By  K.  JoKBS.  A.  M.    Now  York,  Baker  <t  Taylor. 
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I  REPORT  for  1885,  of  Prof.  J.  P. 
,  liaUf  geologist  of  Pennsylvania,  contaiQH 
..r  r)...  couUitioud  of  the  survey  since  its 
mC  id  1ST4  that  does  not  sfaov  a 
1  policy  on  the  part  of  the 
l.itiire.  The  total  appropria- 
iiftevn  years  from  1*474  to  1886  were 
-^ng  f42.O0O  a  year  :  but  for  1885 
t  cxpendltttre  of  tinder  $24,(KiO  was  allowed, 
tbe  fjeginuing  of  thia  year  there  wan  a 
of  les»  thun  *36,(X)0  on  hand  for  tbe  ex- 
pll  of  1886  and  the  fir^^t  part  of  1887.  So 
Bm  is  entirely  insuificient  to  insure 
Official  care  of  the  enormous  mineral  in- 
\ot  thtf  Blale.  The  reduction  of  the  appro- 
1  for  last  year  and  this  is  the  more  embar- 
account  of  the  requirement  that  the 
hhall  iticlutle  a  greater  variety  of  in- 
111  had  Ijoen  planDe<I  by  the  survey. 
I  :    riaut  subjects  reported  ujKJU  for  1883 

I  oil  ami  rock  jjas  al>out  Pittsburgh,  by  Carll ; 
lucture  of  tbe  PiltAburgh  coal-region,  by 
llM*fS ;  Ibe  origin  of  coal-beds,  by  Lesique- 
f  "  ■  anthracite  survey  and  the  kanlin 
h  ;  iware  county,  t>y  Ashbunier.    The 

I  tey,  of  the  greatest  teclmical  and 
I  '■,  ha«  been  seriously  hampered  for 
t  funds.     Tbe  rame  report  gi^'ee  an  account 

method  of  distribution  of  the  survey  pub- 

tis   (ollowefl  until   lately,   which,  to  put  it 

,  dc«8  not  reflect  credit  on  the  legislators  at 

hurg.      The    origin/il     regulation    m   1874 

9.   Umt,   aft^r   sup»plying   a   very  moderate 

r  of  persons  and  institutions  at  the  co«t  of 

lie,  all   utbers   ehould  obtain   the   de«ired 

i         '     '  V  purcluute  at  cost.     But  there  waa 

y  li^cHUJif  tiiizena  of  the  state  were 

ii  stat^  documents  free 

B  'tivee  :  couftequently, 

■bt*  t\e*t  volumM  appeared  in  1875,  and  a 

II  for  Ibe-m  waa  made  on  the  members  of 
Kilature.  an  net  was  at  ooce  pjissetl  provid- 
I  7 ion  of  5,<K)0  copies  of  every 
^  >f  the  senate  and  house.     In 

1  '^. 


this  way,  -1?5,»81  copies  have  been  distributed  by 
the  legislators;  and  it  is  safe  to  say  that  a  good 
part  of  this  distribution  ha«  been  made  indis- 
crimioatelj*,  while  the  survey  has  had  practically 
no  cojaes  to  dispose  of;  and  of  the  e^littons  pub- 
lished for  sale,  counting  up  to  110,1569  copies, 
there  remaiued  unsold  -IS.llS  copies  in  1885.  In 
view  of  this,  an  act  was  passed  last  year  dispos- 
ing of  reports  as  follows :  500  copies  to  the  senate, 
2,000  to  the  house.  150  to  the  state  geologist,  COO 
to  the  board  of  commissioner?,  for  local  institu- 
tions and  general  exchanges,  250  to  certaih  state 
officials.  This  will  greatly  reduce  the  careless 
dlstributiou  by  the  legislature,  and  will  allow  the 
board  of  commissioners  an  authority  that  should 
have  been  theirs  from  the  first.  The  attempt  to 
establish  a  topographical  survey  of  the  statle  baa 
Iteen  unfortunately  a  failure.  The  coast  Purvey 
is  jiniceeding  with  the  triangulation  of  the  state, 
and  has  covered  about  one-third  of  its  .iiea ;  but 
the  legislature  would  not  accept  the  otfer  of  the 
U.  S.  geological  survey  to  assist  in  carrying  on  the 
topographic  work,  even  though  the  survey  agreed 
to  expend  $30, OOO* a  year  while  the  state  should 
expend  only  :J1U,000.  The  proper  mapping  of  the 
state  will  cost,  it  is  estimated,  half  a  million 
dollars,  and,  if  supported  only  by  state  appro- 
priations of  ten  thousand  dollars  a  year,  woald 
require  half  a  century  for  its  completion.  Tliat  is 
too  long  for  an  intelligent  state  to  wait. 


COMPOSITE  PORTRAITURE. 

The  composite  portraits  which  are  public-he*! 
to-day  were  made  from  groufvs  of  undergrailuates 
of  Smith  college.  Figs.  1  and  3  each  contains 
forty-nine  members  of  the  last  senior  class  ;  fig. 
4  is  a  compoiiit*^  of  a  select et I  gr«)up  of  tbe  same 
class,  containing  twenty  bidividuals  ;  while  fig,  3 
wn.s  made  from  ten  memljers  of  the  class  of  '85, 
who  fonned  an  elective  division  in  physics.  The 
average  age  of  all  the  groups  is  about  twenty-two 
years. 

These  portraits  may  serve  as  text  and  Ulustra-' 
tion  for  a  few  remarks  on  some  points  of  interest 
in  this  methml  of  obtaining  '  pictorial  averages." 

The  great  diflFerence  l^etween  figs.  1  and  2 
strikes  one  at  once,  and  yet  they  were  both  mtide 
from  exactly  the  same  negatives  and  under  the 
same  conditions,  except  tliat  in  fig.  2  the  nega-' 
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tives  were  90  adjueted  thnt  the  pupils  of  the  eyes 
in  each  ciise  fell  upon  the  same  ]Kiijit8  of  the 
Bensitive  plate,  whiie  in  fig.  1  the  distance  fri>in 
the  Hoe  of  the  eyes  to  the  month  was  made  con- 
stant. 

The  result  of  these  dilTerent  modes  of  adjustment 
is  apparent  in  the  tnuUiple  mouth  which  (listigiircB 
fig,  2,  and  in  the  less  clear  deBnition  of  the  eyes 
in  ftg.  1,  in  which  the  component  eyes  fell  uix>n 
slightly  differing  points  in  the  same  horizontal 
line. 

The  question  at  once  ariees,  which  of  these 
faces,  if  either,  in  its  general  outline  and  expres- 
sion, is  the  true  average  of  the  group?  In  seek- 
ing the  typical  features  should  we  choose  fig.  1, 
and  correct  the  dimness  of  the  eyee,  or  twice  fig. 
2,  and  substitute  a  single  mouth  in  the  mid- 
dle of  the  blur?  As  far  as  I  can  learn,  this 
(piestion  of  adjustment  and  its  results*  has  not 
lieIoret)een  raised.  It  is,  however,  a  question  of 
importance  to  all  who  are  interested  in  composite 
phittog^aphy  ;  for  only  tht>8e  composites  which 
are  made  according  to  the  same  method  of  adjust- 
ment can  be  properly  com|xired  as  types. 

In  any  group  of  persons  not  chosen  vriih 
special  reference  to  facial  symmetry,  the  ratio  of 
tilt-  distance  between  the  pupils  of  the  eyes  to 
that  between  the  line  of  the  eyes  and  the  mouth 
is  a  variable  one  ;  and  adjustment  to  either  dis- 
tance as  a  constant  for  the  group  will  give  its 
corresponding  and  diifering  composite.  >lr.  Gal- 
ton  makes  the  distance  from  eyes  to  mouth  con- 
Btant  ('  Inquiries  into  human  faculty.'  p.  ,3.50).  The 
portraits  of  American  men  of  science  {Science,  v. 
No.  118)  seem  (from  the  tendency  to  nmltiple 
moutliB  ami  uoees,  especially  noticeable  in  fig.  h 
to  have  been  made,  as  fig.  2  was,  by  matching  the 
eyes,  though  in  these  cases  the  beard  prevents  the 
prominence  of  the  disfigurement  which  this  adjust- 
ment gives  in  the  case  of  smooth  faces. 

If  a  fiixetl  distance  lietween  eyes  and  month  be 
taken  for  adjustment,  the  composite  will  have  a 
single  distinct  mouth,  hut  will  differ  in  form  ac- 
cording to  the  distance  chosen  ;  if  it  be  that  of 
the  shortest  or  of  the  longest  face  in  the  group, 
the  composite  face  will  lie  correspondingly  short 
or  long,  and  the  indistinctness  of  the  eyes  at  a 
maximum.  But  if,  on  the  other  hand,  a  com- 
ponent face  of  average  length  (i.e.,  one  in  which 
the  ratio  of  the  distance  betwetrn  the  pui)ils  of  the 
eyes  to  that  between  the  line  of  the  eyes  and  the 
mouth  is  a  mean  one)  I*  chosen,  the  resultant 
portrait  will  show  a  minimum  indistinctness  of 
eyes,  and  give  what  we  may  fairly  call  the  pic- 
torial average  of  the  group.  The  average  ratio 
which  must  serve  fur  fixing  the  fiducial  lines  can 
be  obtained   iroui  direct  measuremenla  ou   the 


negatives.  This  will  not  be  a  formidable  ta«k.  if, 
as  is  usual,  the  negatives  are  taken  so  that  *}«• 
distance  l)etween  the  pupils  is  the  eame  in  all  ; 
since  in  this  case  it  is  only  necessari'  to  mfasur*- 
the  distance  from  eyes  to  mouth  in  eacli,  and 
take  the  mf'nn. 

Thi»  |Miint  is  one  which  should  be  cnrefuH] 
attetidetl  U)  in  making  coropoi»ites.  for  it  wonl^ 
seem  to  be  the  only  normal  method  of  arljii 
ment :  all  other  adjustments  giving  more  or 
proMounceil  variants  from  the  type. 

C'<im[K>8ite8  made  in  this  way   h»««  sometUis 
of   the  deep-eyed,   eames^t  expression,    which 
the  result  of  sui>eri>osing  all    the   eyea    of  tU 
coni|Kinenta  on    exactly   the  same  points.     Tlii«" 
loss,  however,  is  a  real  gain  in  che   truth  fid  ness 
of     the     composite      iwrtmit.     for      the     dee 
dark   eyes  do  not    represent    the    average,   hi 
rather  a  summation,  and  hence  exaggeration 
eflmest  expression.     The  face  in  fig.  I  is.   I  l« 
lieve,  a  fairly  normal  comi>08ite  of  the  i^roup  (t( 
forty-nine   from   which   it  was   nmde :   fig.   4 
from  a  group  selected  for  facial  symmetry.  i.e.J 
constancy  of  the  ratio  indicated,  antl   is  a  type 
this  group  with  the  exaggeration  which  om 
from  HU[)erposition  of  the  eyes.     Questit^us  as  w' 
the  possible  dependence  of  the  result  on  the  tipiCT 
in  which  tlie  comixinents  are  taken,  and  on  Uj«J 
time  given  to  each  exixwure,  otxui  to  every  um  j 
who  interests  hiinf^clf  in  com|x)site  phologmjih)-.  J 
In  Mr,  Oalton's  earliest  paper  on  the  subject,  he  j 
BX)eal(S  of  .six  composites   made   from   the  sauief 
three  components  taken  in  their  six  ftossible  com- 
binations,   and   says,    "  It  \vill  be  ol)»erve<l  tliftl  I 
four  at  least   of   the  six  composites  are   clo*<ly  I 
alike,  .  ,  .  the    last    of    the    three    component*  j 
was  always  allowed  a  longer  ex|X>sure  than  tlwj 
second,  and  the  second  than  the  first,  but  it  isJ 
found   better   to  allow   an  equal   time   to  all  of  1 
them.     In   a  later  ext>eriment.  composites  werrj 
made    of  four  diffei*eutly   coloretl   disks,    whocel 
images  were  superjjosed  in  four  different  orders,  I 
while  the  times  of  the  successive  expteures  wcwj 
equal.     The  result  was  four  couip<isite  disks   'ofj 
precisely  uniform  tint.*    The  inference  from  tljiBl 
is,  of  course,   that  the  order  of  exyioeure  makes! 
no  difference   whfu   the   times  of  exptvnire  arej 
equal   {eqmil    illumination    of   the    imag«   \s  ns- 1 
suraed).     The  experiments  which  I  have  made  on  [ 
this  point  by  taking  comjjosite  portraits  fivun  ibt  j 
same  components  in  different  orders  (with  «*qttaj] 
times  of  ex|>osure)  have  shown  tliat  the  onler  ot\ 
exposure  does  affect  the  result.     I  liave  also  it- 1 
jjeated  Galton'a  other  exi)eriment  in  several  mtxli* 
fieil  forms.  lx>th  with  disks  of  color«xl  |«atter  umt  1 
with  colore*!  glasses  (by  transmitteiJ  light),  and 
obtained  results  which,  especially  in  the  case  of  th« 
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tesi),  ccnfiiTu 

I  of  thi«  kind  are  far  more  satbfac- 
liose  ill  wliich  composite  ptirtraits  are 
the  same  corap^jrients  laken  in  differ- 
for  one  has  to  decide  in  the  one  cas»e 
the  identitr  or  ditTerence  of  tint  of 
^pigles  placed  side  Sr  side  on  the  siime 
Kother,  of  faces  witli  their  manifold 

to  Ijotli  of  these  questions  as  to  order 
if  erposure  would  be  found  in  knovvl- 
I  mte  at  which  light  acts  upon  the  sil- 

K>  photographic  plate, 
of  this  action  is  constant  up  to  the 
ill-tinieil'  platt^,  then  the  order  in 
lej^fttives  aie  taken  can  wake  no  dilTer- 
I«m1  each  i*ucoes6ive  fractional  exposure 
U'ti-^-ih.  and  the  iiunge  is  in  each  case 
1.  If  the  velocity  with  which 
ti  proceeds  is  not  constant,  then 
|p||l  otnriously  make  a  difference  in  the 

tthe  exposures  are  prolonged  or 
le  illumination  made  stronger  or 
velocity  decreases  or  increases. 
I  am  a  ware,  we  have  uo  knowledge  of 
^ppjcai  action  in  this  instance,  except 
Bg^iven  h\  the  exjierimeiits  above  re- 
Sti  which  |M)ints  to  a  "xoistAnt  rate  of 
in  the  limits  of  ordinary  photographic 
bus  (ialton's  process  apj>ear8  as  a 
xy  in  the  investigation  of  a«  inter- 
the  obecure  field  of  photographic 

llty  of  the  •  prepotency '  of  some  indi- 
group  as  a  disturbing  element  was 
i.Sct*7ic«f.  T.  No.  118,  and  has  since  been 
r.  Jastrow  in  vol.  ri.  No.  184,  Since 
I  portrait  is  the  result  of  the  action  of 
[  silver  «Uts.  it  would  seem  plain 
e,  however  •  individual,*  •  ix>werful,' 
:; '  it  may  be,  can  be  prepotent  in 
the  remjlt.  We  mu?t  conclude  that 
It  face  is  merely  a  close  ap- 
1 1'  or  average  of  the  group. 
oj«.'  limi  more  may  l>e  induced  to  do 
ko  composite  photogi-aphy,  I  would  say 
^  results  can  be  obtained  with  an  ap- 
■i  is  by  no  means  elalnirate  or  costly, 
for  the  inirjK)s.e  can  be  made  of  soft 
skilful  carpenter.  It  need  differ 
form  only  in  having  a  mirror 
vithin  so  that  it  can  swing  down 
of  iS*^  for  the  adjustment,  and  up 
' -r  exposures :  and  an  opening  in 
h  aground-glass  plate  is  fixed. 
,  gLnsB  tJie  fiducial  lines  are  drawn 


in  lead-f>encLI,  and  the  images  focuswl  and  ad- 
justed. It  must  l)e  at  the  same  optical  distance 
from  the  lens  (the  light  being  reflected  to  it  by  the 
mirror)  us  the  ground  glass  at  the  back  of  the 
camera.  A  piece  of  ground  glass  place<l  beliind 
the  negatives  will  serve  very  well  in  place  of  a 
conden.sing  lens  for  lighting  them,  and  it  is  not 
necessary  to  enclose  the  gas  jet  in  a  lantern. 

In  order  to  give  accurately  timed  exp<j8ure8,  I 
use  a  pendulum  c<insieting  of  a  wLKnlen  rod  with 
sliding  weights  alx»ve  and  below  the  point  of  sus- 
pension, and  having  an  arm  at  right  augles  to  it. 
At  the  extremity  of  this  arm  is  a  screen  of  card 
or  ferrotype  plate,  which,  when  the  pendulum  is 
swinging,  playe  uji  and  tlowu  m  front  of  tl>e 
camera  tul)e.  Matters  are  so  arranged,  that,  when 
the  i>endulum  is  at  rest,  the  lower  edge  of  the 
little  screen  lies  across  the  horizontal  diameter  of 
the  tube.  After  the  negative  is  adj\istetl.  the 
screen  is  held  down  so  as  to  cover  the  end  of  the 
tube,  wliile  the  slide  in  front  of  the  sensitive  plate 
is  drawn,  and  then  released  anrl  allowed  to  make 
a  double  vibration.  The  time  of  exposure  is  that 
of  a  single  vibration  of  the  pendulum,  and  this 
is  regulated  by  a*ljustment  of  the  sliding  weights. 

I  find,  as  others  have  doubtless  found,  that  the 
best  composites  are  obtained  from  very  '  dense ' 
negatives.  Those  from  wluch  the  composites  in 
this  niimlwr  were  taken  were  made  for  nie  by  Mr. 
Lovell  of  Norlhanjpton.  who  8uccee<led  admirably 
in  obtauxing  strong  negatives  of  very  uniform  den- 
sity. John  T.  Stoddakd. 


NA  TIONAL  ED  UCA  TION  ASSOCIA  TIOX. 

In  point  of  numbers,  the  National  education 
association  meeting  at  Topeka,  Kan.,  was  among 
the  most  important  ever  held.  As  far  as  i^erum- 
nent  educational  literature  is  concerned,  however, 
the  contributions  hardly  correspond  to  the  size 
of  the  gathering.  The  real  value  of  such  meet- 
ings roust  always  f>e  found  in  the  quiet  friction  of 
mind  with  mind,  and  in  the  informal  talks  where 
men  learn  the  experience  of  their  fellow-teachers 
and  become  acquainted  with  the  e<lucational 
sentitiient  of  distant  sections.  There  is  no  better 
place  than  these  Uf  feel  the  educational  pulse,  and 
learn  the  temper  of  teachers  on  mooted  point's. 

Both  in  the  association  and  the  council  that 
preceded,  the  subject  of  industrial  etlucation  was 
discussed  at  great  length  and  with  tl»e  widest 
divergence  of  opinion.  Dr.  S.  H.  Peabody  of 
Illinois  presented  the  report,  which  was  an  ad- 
mirable paj)er,  clearly  and  without  prejudice  out- 
lining the  theory  of  industrial  education.  To  an 
outsider  this  whole  question  seems  unneoesaarily 
forced  to  the  front.     Only  three  per  cent  of  our 
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population  are  living  by  the  branches  of  industry 
in  which  it  is  proposed  to  establish  depurtments 
of  instruction.  Still  further,  one  who  watc'h»?8 
the  boy  of  to-day  will  hardly  find  him  lacking  in 
practical  ability.  The  great  neefl  is  rather  moral 
and  political  training  and  general  culture.  Prin- 
cipal Council  of  the  Alalia uia  (colored)  normal 
school  Bt  Huntsville  gave  explicit  and  convincing 
testimony  to  the  value  of  manual  training  in  hi>3 
Bcliool ;  but  the  condition  of  the  south,  especially 
that  of  the  colored  people,  is  so  abnormal  and  so 
different  from  that  in  other  parts  of  the  country, 
that  a  general  argument  cannot  Ije  fairly  based  on 
it.  The  negro  is  not  simply  illiterate,  he  is  igno- 
rant, —  ignorant  of  thrift,  of  ways  of  living,  of  all 
that  goes  to  make  a  prosperous  citizen  ;  and  in- 
dustrial education  is  simply  one  of  many  ways  to 
help  him.  Besiden,  the  educational  systeuj  at  the 
south  is  a  bare  outline.  It  will  stand  some  filling 
up.  But  in  the  north,  and  at  the  east  esixei^ialiy, 
the  school  system  has  taken  on  load  after  load, 
until  ita  friends  momentarily  wait  in  anxiety  lest 
it  reach  the  breaking-i>oint.  The  enemies  of  the 
public  schools  are  foremost  in  insisting  that  its 
load  be  increased,  doubtless  uot  without  sinister 
reasons. 

Pres.  WOliam  Preston  Johnson  of  Tulane  uni- 
versity. Louisiana^  in  his  paiier  on  education  in 
his  own  state,  spoke  of  Louisiana  as  lowest  in  the 
scale  of  literacy,  only  forty -nine  per  cent  of  its 
population  being  able  to  read  and  write.  He 
pleaded  for  the  national  aid  proposed  by  the  Blair 
bill.  There  was,  however,  in  his  paper,  nothing 
to  offset  the  arguments  that  have  been  urged 
againat  the  bill.  It  is  hard  for  a  close  student  to 
see  how  the  mere  lavish  outlay  of  money  is  great- 
ly to  overcome  conditions  which  money  can  only 
indirectly  and  remotely  affect. 

In  the  department  of  higher  education  Dr. 
Mowry  of  Education  read  a  paper  on  •  The  college 
curriculum.'  The  subject  was  well  thought  out. 
but  presented  from  the  ultra*conservative  point  of 
view,  which  is  njeeting  such  sharp  criticism  in 
many  quarters  at  the  present  time.  The  sense  of 
the  crowded  meeting  in  which  Dr.  Mowry's  paper 
was  read,  tvas,  however,  clearly  with  him.  The 
discussion  was  sharp. 

The  subject  of  alcohol  and  narcotics  occupied 
large  space  in  the  meetings.  The  presentation 
was  vigorous,  though  nothing  was  set  forth  new 
to  those  familiar  with  the  work. 

A  department  of  secondary  education  was 
formed  at  the  request  of  the  high  schixtl  and 
academy  men  present.  It  will  be  restricted  ex- 
clusively to  work  between  the  elementary  schools 
and  the  colleges. 

The  department  of  musical  education  suffered  a 


serious  loss  iu  the  absence  of  its  president.  Dr.  gJ 
Stanley  Hall,  who  was  detaineii  at  Ashfield,  Mass.! 
Tlie  papers  reail  offered  no  noteworthy  addition  to 
the  present  literature  of  the  subject. 

The  kindergarten  and  industrial  displays  vrer 
unusually  attractive  ;  the  Kansas  agricultur 
college  occupying  a  prominent  place,  and  displa) 
ing  some  excellent  work. 

Altogether  the  meetings  may  be  held  a  succ-;s 
The  place  chosen  was  hardly  fortunate,  public 
accommodations  were  frij2[htfully  limited,  and  th«{ 
heat  at  times  was  appalling.  But  western  boepl- 
tality  never  showed  itself  in  a  more  enthu&iastifl 
and  delightful  way.  Uou^es  and  hoartu  wen 
cordially  open,  and  the  torrid  weather  was  coofl 
compared  with  the  welcome  extended  an  all  stdea.  i 


THE  HEALTH   OF    NEW   YORK   DUmyO 
JUNE, 

The  population  of  New  York  on  the  first  day  i 
June  may   be  considered  as  1,48.^,2&0.    Of 
number,  2,762  died  during  the  month,  an  excesJ 
of  three  as  compared  with  May.    While,  however. 
the  total   mortality  lor  the  two  months   wa*  k> 
nearly  the  same,  the  number  of  deaths  of  chiklwj 
under  five  years  in  June  greatly  exceeded  that  uf 
the  preceding  month  :  the  deaths  in  June  be'tog^ 
1,875,  as  compared  with  965  in  May  ;  or,  to  reprc-l 
sent   it   in  another  way,  had    the  cooditioos  hi  ] 
Jtme  been  the  same  as  in  May,  410  children  wbose  J 
deaths  are  recorded  at  the  health  office  would  nor  I 
have  been  alive.     The  greatest  daily  mortality  I 
from  all  caxises  oc-curred  on  the  2*3tli.     Ontbstj 
day  124  persons  died.  48  of  them  being  under  one  I 
year  of  age,  and  60  under  five,  or  more  than  one- j 
half  of  the  total   mortality  lieing  children  of  this  I 
tender  age.    The  causes  of  death  on  this  day  were  I 
as  follows:  32  pei-sons  died  from  diarrboeal  dis*l 
eases,  I'S  from  coosumption,  12  from  diseases  of| 
the  brain  and  nervous  system,  8  from  diseai^esi  of] 
the   kidueys,   5   from  diphtheria    and    the  sauiej 
uumlier  from  cancer,  4  from  pneumonia.  3  frtici 
croup,  and  2  from  rheumatism   and   gout.     Co«- 
sumption  still  leads  the  list  as  a  mortality  factor;] 
taking  the  Dionth  as  a  whole.  423  persons  bnvinf 
succumbed  to  that  disease,  72  less  than  in  MflV.| 
Diarrhoeal  affections  increased    more  than  fo 
fold,  these  deatlis  being  308,  as  compared  with  "S| 
in  May.     Diphtheria,  with  1530  deaths,  showed  i 
reduction   of   35   deaths;   while  sjcarlet  -  fevei  i^ 
charged  with  but  20  deaths,  as  against  44  in  I 
month  preceding. 

The  meteorology  of  the  month  is  full  of  inteie 
Tiie  mean  temiierature  for  the  year  has  l>eettj 
follows:    January.  26,79"'  F.:  February,  27,4 
March,  37.60^  F.;'  April,  52.87*  F.;  May,  GO. I 
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June,  68.08®  F.  As  compared  with  the  preceding 
sixteen  years,  June  of  1886  was  a  cool  month  :  in 
but  two  years,  1879  and  1881,  has  the  mean  been 
so  low.  The  maximum  temperature  was  84°  F.: 
this  was  reached  on  the  10th  at  5  p.m.,  on  the 
17th  at  1  P.M.,  and  on  the  20th  at  5  p.m.  In  no 
year  since  1869  has  the  maximum  been  so  low  for 
the  month  of  June,  the  lowest  being  88"  F.  In 
1881,  while  it  has  in  thirteen  different  years  since 
1869  been  in  the  nineties,  and  in  1874  was  as  high  as 
98°  F.  The  rainfall  for  the  month  was  8.85  inches, 
slightly  above  the  average  for  sixteen  years,  which 
was  8.01  inches  :  it  was  less  than  that  of  May  by 
2.05  inches,  but  greatly  in  excess  of  that  of  June, 
1880,  which  was  only  1.82  inches.  The  number 
of  days  on  which  rain  fell  was  nine. 

It  is  of  interest,  in  connection  with  the  subject 
of  temperature,  to  compare  the  maxima  as  re* 
corded  in  the  cities  of  New  York  and  Brooklyn. 
The  meteorological  observations  for  the  former 
city  are  made  at  Central  park  at  a  height  of  97 
feet  above  the  sea :  those  for  Brooklyn  are  made 
at  Prospect  park,  220  feet  above  the  sea -level. 
The  following  table  shows  the  maximum  and 
minimum  temperature  for  each  day  of  the  month 
of  June  at  these  two  recording-stations,  and  the 
mean  for  the  weeks  ending  June  5,  12,  19,  and  26. 
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Mean  for  the  week  ending 


June  5.         I 

June  12.        1 

June  19.     1 

June  'X. 

N.York 

B'klyn  | 

.V.York 

B'klyu 

\.Y. 
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N.Y. 

B'klyn 
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68.R 
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65.98  1 

C8.4 
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It  will  be  seen  tliat  Brooklyn  has,  as  a  rule,  a 
lower  temperature  than  New  York.  Whether  this 
is  due  to  the  difference  in  elevation  of  the  reading- 
station,  or  to  some  other  cause,  we  do  not  know. 
At  some  future  time  we  hope  to  be  able  to  give 
the  record  of  temperature  as  observed  in  the 
hearts  of  the  two  cities,  which  is  really  the  tem- 
perature which  has  a  direct  bearing  upon  the  pub- 
lic health,  rather  than  that  which  obtains  at  such 
salubrious  localities  as  Central  and  Prospect  parks. 


PARIS  LETTER. 

As  the  centennial  anniversary  of  the  French 
revolution  is  to  be  celebrated  here  with  great  dis- 
play, the  government  is  pushing  on  with  great 
eagerness  all  preparations  concerning  the  exhibition 
of  1889.  The  plan  of  the  buildings  is  not  yet  exactly 
chosen,  but  will  be  soon.     It  is,  however,  already 
decided  that  a  large  and  very  high  tower  shall  be 
erected  in  the  middle  of  the  exhibition  buildings. 
The  Eiffel  tower  —  as  it  is  called,  after  the  name  of 
the  man  who  is  to  build  it  —  will  cost  a  million  of 
dollars.     It  is  to  rest  on  two  legs,  which  meet  and 
coalesce  to  form  a  single  tower  supported  by  them. 
The  arch  thus  formed  will  be  wide  and  high  enough 
to  allow  a  free  and  ea^j  passage  to  the  whole  of 
Notre  Dame,  if  this  cathedral  were  to  come  and 
ramble  about  the  exhibition.     The  whole   tower 
will  be  seven  times  as  high  as  the  Arc  de  tri- 
omphe.     At  present  the  question  is  how  one  Rhall 
get  up  to  enjoy  the  very  fine  view  that  will  be 
afforded  from  the  top.    An  elevator  can  be  used 
only  in  the  vertical  part  of  the   tower :  in  the 
two  legs,  one  must  devise  some  other  plan,  on 
account  of  the  incline.     It  is  believed  that  in  the 
first,  non-vertical  part,  a  funicular  railway  will  be 
used  ;  in  the  other  an  elevator  will  do  very  well. 
But,  of  course,   both  systems  must  be  very  well 
combined,  and  every  thing  possible  must  be  done 
to  insure  the  safety  of  the  amateurs  who  wish  to 
ascend  the  tower.     This  is  not  the  easiest  part  of 
the  task  of  M.  Eiffel.     The  building  is  to  be  began 
as  soon  as  the  necessary  funds  have  been  voted  bj 
the  senate. 

A  very  interesting  meeting  was  recently  held  at 
the  Academy  of  inscriptions.  Some  days  after  I 
sent  my  last  latter,  it  was  rumored  that  M.  Mas- 
pero,  the  very  modest  and  able  director  of  the 
Boulaq  museum  of  Cairo,  had  found  some  very 
antiquated  and  interesting  mummies.  These  were 
found,  as  he  wrote  to  the  academy,  in  a  cachette 
of  Deir  el  Bahari,  not  at  all  in  their  tombs  :  they 
had  been  hidden  to  prevent  violation.  The  mum- 
mies were  undone  in  presence  of  Nubar-Pacha,  Sir 
Drummond  Wolff,  and  the  khedive. 

It  was  then  easily  ascertained,  by  means  of  the 
inscriptions  on  the  cloths  surrounding  the  mum* 
mies,  that  one  of  them  was  the  body  of  Ramses  II. 
This  is  certainly  a  very  interesting  fact ;  and  it  is 
easily  believed  that  to  assist  at  the  unveiling  of  the 
corpse  of  a  great  conqueror,  such  as  Ramses,  who 
died  forty  centuries  ago,  causes  an  emotion  of  a 
rare  and  novel  nature.  A  photograph  of  the  mum- 
my was  produced  at  the  meeting  of  the  academy, 
and  created  quite  a  sensation.  Although  forty 
centuries  have  pi^ed  over  this  dead  body,  tbe 
face  is  in  an  excellent  state  of  preservation.    The 
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poasibility  of  prerenting  or  curing  parasitic  dis- 
eases, such  as  tuberculosis,  cholera,  diphtheria, 
etc. 

At  the  la«t  meeting  of  the  Academy  of  medi- 
cine M.  J.  Rochard  gave  some  very  interesting 
notes  concerning  the  consumption  of  alcohol  in 
France.  During  the  last  forty  years,  the  annual 
quantity  of  alcohol  which  is  used  for  drink  liae 
nearly  doubled,  but  the  ^vil  which  has  resulted 
therefrom  has  more  than  doubled.  This  is  due, 
according  to  M.  Rochard  and  others,  to  the  im- 
pure quality  of  many  alcoholic  drinks  or  liquors, 
and  to  the  fact  that  aniylic  alcohol  is  often  added 
to  elhvlic.  It  IB  well  known  that  amylic  alcohol  is 
a  dangerous  and  deleterious  liquid,  and  even  in 
small  quantities  a  real  poii'on.  Since  1680  the 
number  of  cahareU.  or  wine-shope,  has  become 
very  great :  the  number  ia  320,000,  and  it  is  cal- 
culated that  there  is  one  cabaret  to  twenty-five 
persons.  The  great  abundance  of  deleterious  alco- 
hol may  be  explaine<i  in  part  by  the  decrease  of 
production  of  ordinary  wine&,  due  to  the  ravages 
of  phylloxera.  The  result  is,  that  a  great  amount 
of  Spanish  or  Italian  wine?  of  inferior  quality  are 
brought  into  France  :  as  they  have  no  taste,  alco- 
hol is  added,  and  almost  always  amylic  alcohol  is 
used.  As  the  senate  asked  the  opinion  of  the 
Academy  of  medicine  concerning  the  question, 
academy  has  answered  as  follows  :  First,  the 

dditioQ  of  alcohol  ought  to  be  forbidden  :  sugar 

nly  ought  to  be  added  during  the  fermentation 
procees.  Government  ought  to  prevent  all  intro- 
duction into  France  of  alcoholized  wines,  and  pre- 
vent the  trBlHc  in  wines  containing  over  twelve 
degrees  of  nlcoHjol :  twelve  degrees  must  \ie  the 
utmost  allowed,  instead  of  Qfteen  as  at  prei^ent. 
Lastly,  the  numf>er  of  vafmreis  ought  to  be  much 
diminished,  and  lliey  ouj^ht  to  he  very  well  and 
frefjuently  in8j)ected.  Such  is  the  course  profwsed 
by  the  Academy  of  medicine.  Tlie  different  con- 
clusions adopted  by  a  special  committee  will  be 
discussed  at  the  next  meeting,  and  the  opinion  of 
the  academy  will  then  be  sent  to  the  senate.  In 
otir  next  letter  we  shall  let  you  know  the  result  of 
this  discussion. 

In  another  recent  meeting  of  the  same  society, 
M.  Andouard  of  Nantes  communicated  an  inter- 
esting note  concerning  some  cases  of  excellent 
preservation  of  dead  bodies,  notwithstanding  ex- 
posure. It  has  long  been  well  known  that  corpses 
become  mummified  in  dry  sand  or  earth,  or  in 
heated  <leserts.  It  may  lie  so  in  constantly  heated 
rooms;  but  it  has  not  been  ascertained  yet  that 
a  dead  body  expO-stsl  to  open  air  can  also  escape 
decomposition,  or  rather  putrefaction.  It  is  well 
known,  however,  that  in  Toulouse,  for  instance, 
dead  bodies  are  very  well  preserved  in  open  air, 


when  they  liave  been  entombed  for  a  year  or  two  i]( 
an  hermetically  riosed  vault  ;  that  at  the  great  I 
Bernard  pass  in  Switzerland  the  bodies  of  tbd 
travellers  killed  by  avalanches,  or  frozen  duric 
their  journey,  as  well  as  thoee  of  the  monks  wIm 
live  in  the  refuge  of  the  pass,  are  never  burie 
but  simply  laid  out  in  small  buildings  or  nnde 
ground  cellars  ;  and  they  never  dfcomix«e.  oa| 
account  of  the  dryness  of  the  air.  and  the  coW 
which  always  prevails, — a  very  sinsfulur  and  in 
tereating  sight  which  travellers  ought  not  to  forge 
to  ask  for  when  they  cross  the  pass  in  snmme 
But  in  lx>th  of  thefie  cases  there  is  a  reason  fo 
non-decompo&ition.  In  the  first,  corpses  lieconu 
saponified  by  remaining  in  drj-  air;  in  the  second 
cold  is*  the  agent  of  preservation. 

M.  Andouard  recently  met  with  a  case  in  whiclj 
a  young  girl  remained  a  whole  .year  in  the  plao 
in  which  she  was  murdered.  Tlie  body,  one  ye 
after  death,  was  so  very  well  preserved  that  it  wa 
thought  that  some  chemicab  or  antiseptics  \ad  I 
been  u:fed.  In  fact,  none  had  tieen  used  ;  and  the 
preservation  of  the  body  —  in  a  cellar  —  was  due 
to  the  fact  that  the  tenifjerature  was  low,  that 
ventilation  was  very  imperfect,  hardly  jKissible 
even,  and  that  the  cellar  was  very  dry.  In  fart, 
there  was  in  this  case  a  natural  combination  ot 
the  conditions  favorable  to  non-decompositi«w. 
The  changes  in  the  tissues  of  the  corpse  were  very 
curious.  The  body  had  lost  a  great  deal  of  wettflit. 
The  skin  was  hard,  dry.  and  rigid.  Muscular  auil 
va.'tcular  tissues  underneath  had  all  disappearvd: 
in  place  of  these  was  found  a  sort  of  fibrillar  sub- 
stance, of  a  spongy  nature,  made  up  of  dri«l 
cellular  and  conjunctive  tissues,  and  of  a  sort  ofj 
dust.  This  dust  was  the  result  of  an  Incalculab 
am«>unt  of  dead  ncani  and  of  their  eggs ;  and  1 
presence  of  these  insects  is  the  reason  for 
preservation  of  the  body.  They  al«orrbed 
liquid  and  putrescible  structni'es.  M.  Andoua 
paper  is  a  very  useful  one.  and  it  would  be  ve 
interesting  to  meet  with  other  similar  cases, 
fact,  the  decomposition  process  of  dead  U 
either  buried  or  unburied,  is  not  very  well  knoi 
and  the  matter  is  worth  studying. 

Professor  Mosso  of  Tiu-in  has  recently  xm 
known,  in  the  Archivra  italietinesdelnoltujii'.  nuin)| 
interesting  results  of  his  exj*rinients  on  the  reep 
ratory  function.  His  conclusions  are  new.  and  1 
facts  he  has  discovered  had  hitherto  escajwed  ob 
servation.  Fu-st  of  all.  he  noticed  th,it  there  ii 
no  regular  respiratory  rhythm,  but  tliat  there  ar* 
some  pretty  regular  irregulai-ities  in  the  w.-^y  wr 
hreathf.  During  heavy  sli>ep,  these  irr< 
are  very  noticeable,  when  Marcy's  pneuiu  ^ 
used.  There  are  regular  series  of  deep  and  strong 
inspirations,   followed  or  separated  by  series  of 
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ooee ;  and  in  Ixtth  of  these  series 
and  thoracic  muscles  do  not  take 
When  the  diaphragm  works  much, 
.•!«?  lake  some  rest,  itiid  reciprocally, 
and  bo*Iy  are  i]uiet,  the  respiration  is 
more  frequent,  ntid  the  diaphn^tfiu 
lazier  than  u^ual.  But  a  more  im- 
ia,  that  the  number  and  depth  of  the 
ivements  are  not  proportioned  to  the 
organism,  and  the  conclusion  drawn 
that  we  usuaJly  breathe  more  than 
when  in  ordinary  contlitions  under 
level  barometric  pressure.  For  ingtance, 
intaint;  we  breathe  less  air  than  on  the 
do  not  And  ourselves  any  the  worse 
[osHO  gives  many  other  very  intereat- 
i,  some  of  which  refer  to  the  Cheym- 
itory  rhythm  ;  but  we  cannot  give 
principal  facti»  in  this  letter.  How- 
quote  the  singular  and  unex]>ected 
[that  there  is  no  unique  respinitorj^ 
cr*n elusion  .seems  rather  ditflcult  to 
matter  \s>  worth  investigation.  Pro- 
lix memoir  is  a  very  lonfc  one,  and  can- 
reviewed  in  a  short  Piiace. 
er  interesting  paper  on  the  biologiral 
lat  of  Profe9'H)T  Sanson,  on  'The com- 
o  living  or/sraniam  as  an  animated 
e  steam-engine.'  His  conchision  is 
lated  motor  is  more  economical  than 
il  is  asked,  not  which  of  the  two 
rk.  but  which  gives  the  kilogram- 
;-price.  But  this  conclusion  ap- 
in  which  a  great  exi)enditiure  of 
[uired.  For  instance^  in  cases  where 
c^on  do  as  well  a-s  a  steam-engine,  it 
raical  to  use  the  horses,  and  it  is  all 
that  lefs  energy  is  required  ;  but  if 
n  do  the  wurk  of  a  steam-engine,  it 
is.  mi»re  economical,  to  have  it  done 
Professor  Sanson's  jMiiier  has  been 
the  Revue  scieniifique  of  June  19, 

[ting  thesis  was  published  some  days 
Boutan,  assistant  of  Professor  de 
8er».  The  subject  of  it  is  the  *  Anat- 
|relopment  of  Fissurella.'  a  gastropod 
lie  most  important  fact  is,  that  in  lar- 
uent,  FuHhurella  passes  by  two  stages 
riuch  remind  us  of  tt^-o  adult  gastro- 
[Jife  :  one  resembles  Emargiuula;  Uie 

nt  publications  I  will  point  to 

ntary  volume  publislietl  for  1886  by 

\dt  eooloifie  eTprrimentaie  d  ghxirale. 

Btific  periodical  is  now  overcrowded, 

Btors  conceivetl  the  idea  of  puliHsh- 


ing  their  own  memoirs  at  their  own  expense,  and 
making  a  volume  identical  with  the  ordinary  one  ; 
as  is  often  done  by  the  Zeitacfirtft  fur  unssen- 
schaftlichc  zuologie  when  paj>ers  are  loo  abundant. 
This  supplementary  volume,  printed  and  Ixmnd 
exactly  in  the  same  style  as  the  ordinary  ones,  con- 
tains four  memoirs.  One  is  by  Y.  Delage.  prr)fes- 
stir  of  zoology  in  the  Sorbonne.  on  a  Balaenoptera 
muscuhis  fonnd  on  the  Normandy  coast.  It  con- 
tains a  numl)er  ot  new  anatomical  facts  concern- 
ing this  animal,  and  is  accouipauied  by  a  series  of 
vtyrs'  fine  plates.  The  second  memoir  rehites  to 
the  physiologA*  of  muscular  contraction  of  inverte^ 
brated  animals  (with  thirty -five  ifraphiquc8\  by 
H.  de  Varigny,  D.Sc.  The  third  is  by  J.  Deniker, 
D.Sc,  and  is  an  excellent  monograph  of  a  Ck>rilla 
foetus,  from  an  anatomical  point  of  view.  Very 
little  has  been  known  hitherto  on  that  subject. 
The  last  one  is  M.  Boiitan's  menuitr,  of  which  we 
have  just  spoken.  This  supplementary  volume  is 
a  very  big  one,  and  contains  a  great  many  more 
engravings  and  plates  than  the  ordinary  ones  do. 
It  is  to  be  hoped  that  the  enterprise  of  the  authors 
will  prove  successful,  and  encourage  other  similar 
exi)eriitients,  V. 

Parts,  JaJy  10. 

NOTES  AND  NEWS. 

Professor  Weichselbacm  of  Vienna  1ms  re- 
cently collected  the  opinions  of  the  leading  medi- 
cal authijrities  on  the  causation  of  pneumonia, 
and  reganls  the  proof  of  its  bacterial  origin  as 
abundantly  estabUi^hed.  He  has  investigate*!  one 
hundred  and  twenty -seven  cases,  besides  having 
made  a  large  number  of  experiments,  usin;^  the 
material  obtained  from  lungs  affected  with  this 
inHamniation.  As  a  result  of  his  labors,  he  finds 
four  varieties  of  micro-organisms  in  this  affection: 
1.  Thi'  diplot^occus  pneumoniae,  which  occurred 
in  ninet.v-one  of  the  cases  (these  are  oval,  <'llipti- 
cal.  or  round  cocci,  and  are  sometimes  in  pairs 
and  sometimes  form  chains) ;  2.  Streptoct>ccus 
was  found  in  twenty  cases  (this  microbe  resembles 
the  first  variety,  but  is.  as  a  rule,  more  spherical); 
3.  Staphylot^tx-cus  aureus  s.  albiis  was  detected 
only  in  secontlary  pneumonia ;  4.  Bacillus  pneu- 
moniae, as  its  name  imi>lies,  is  rod-shape«l  (this 
form  was  found  in  nine  nises).  Whenever  other 
affections  co-existed  with  pneumonia,  and  ap- 
[leared  to  he  secondary  to  it,  as  in  meningitis, 
pleurisy,  or  pericarditis,  thej-  were  determined  to 
be  due  to  these  micro-organisms. 

—  The  senate  conferees  on  the  naval  appropria- 
tion bill  have  receded  from  their  disagreement  to 
the  clause  making  provision  for  the  new  observa- 
tory buildings.     Tliis  practically  insures  the  op- 
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propriation  of  fifty  thousand  dollars  to  start  the 
work,  the  entire  cost  of  which  is  estimated  at 
nearly  six  hundred  thousand  dollars. 

—  Dr.  Greorge  L.  Fitch  has  for  five  years  been 
in  charge  of  the  lepers  in  the  Sandwich  Islands. 
He  gives  it  as  his  opinion,  based  on  careful  study 
and  attempts  to  inoculate  the  virus  into  healthy 
persons,  that  leprosy  is  not  a  contagious  disease. 

—  A  new  and  interesting  form  of  sterec^cope 
has  recently  been  described  by  Mr.  Stroh,  before 
the  Royal  society  of  England.  The  apparatus 
consists  of  two  dissolving-view  lanterns  placed 
side  by  side,  each  of  which  throws  a  magnified 
stereoscopic  picture  on  the  screen.  In  front  of 
these  lanterns  there  is  a  rotating  disk,  portions  of 
which  are  cut  away,  alternately  shutting  off  the 
picture  from  each  lantern.  By  so  arranging  the 
rotating  disk  as  to  permit  each  eye  to  see  only 
the  view  from  one  of  the  lanterns  during  its  very 
brief  exposure,  a  stereoscopic  effect  is  produced, 
the  impression  of  each  picture  remaining  upon 
the  retina  of  the  corresponding  eye  long  enough 
to  appear  to  be  continuous. 

—  Prof.  Charles  Upham  Shepard,  jun.,  has  de- 
posited his  collection  of  meteorites  in  the  national 
museum  at  Washington.  The  collection  repre- 
sents nearly  two  hundred  distinct  falls,  and  con- 
tains many  exceptionally  fine  specimens.  The 
iron  from  Dalton,  6a.,  weighing  one  hundred  and 
seventeen  pounds,  is  the  largest  meteorite  in  the 
display,  and  is  almost  perfect.  Only  a  small 
piece  has  been  cut  from  the  lesser  end. 

—  Dr.  William  L.  Dudley,  late  Miami  medical 
college,  Cincinnati,  has  accepted  the  chair  of 
chemistry  in  Vanderbilt  univeraity,  Nashville, 
Tenn. 

—  The  volume  of  the  Ray  society  (England)  for 
1885  is  made  up  of  the  late  Mr.  Buckler^s  life- 
histories  of  British  butterflies,  with  colored  plates 
of  their  earlier  stages.  Mot^t  of  the  descriptions 
have  appeared  piecemeal  before  ;  but  the  work  is 
rendered  more  complete  by  additions  from  his 
note-book,  and  new  observations  by  his  friend  and 
colleague,  Mr.  Hellins.  Seventeen  plates,  with 
two  hundred  and  fifty-five  figures,  are  given,  and 
the  drawings  are  better  than  the  average.  The 
industry  of  Mr.  Buckler,  who  made  all  the  draw- 
ings, is  shown  in  the  remarkable  fact  that  some 
part,  at  least,  of  the  history,  is  given  for  fifty-eight 
of  the  sixty -three  British  species.  It  is  a  pity  that 
no  drawings  whatever  of  eggs  are  given. 

—  The  lectures  now  being  delivered  at  Oxford 
by  Professor  Sylvester  on  his  new  theory  of  re- 
ciprocants  will  appear  in  the  coming  numbers  of 
the  American  journal  of  mathematics.     The  lec- 


tures are  presented  in  quite  simple  style,  and  will 
be  exceedingly  interesting  to  all  students  of  the 
modern  algebra,  or,  more  accurately,  of  the  the- 
ory of  invariants.  The  first  eight  or  nine  lectures 
will  appear  in  the  forthcoming  number  of  the 
Journal,  vol.  viii.  No.  8. 

— '  Solar  heat,  gravitation,  and  sun  spots,' 
by  J.  H.  Kedzie  (Chicago,  S.  C.  Origgs  &  Co., 
1886),  is  certainly  a  book  which  deserves  little 
praise.  If  one  is  not  convinced  by  the  title  alone, 
he  will  find,  in  the  rambling  speculation  of  the 
author,  suflScient  evidence  that  he  is  treating  of 
theories  far  beyond  him,  and  of  the  history  and 
development  of  which  he  knows  nothing. 

—  The  Sanitary  engineer  has  collected  and  pub- 
lished in  book  form  a  number  of  articles  whidi 
have  appeared  in  that  journal  upon  *  Steam-heat- 
ing problems.'  This  collection  is  published  partly 
because  their  previous  book  upon  •  Plumbing  and 
house-drainage  problems '  was  well  received.  The 
book  is  intended  to  be  useful  to  those  who  design, 
construct,  and  have  charge  of  steam-heating  ap- 
paratus. 

—  '  Laboratory  calculations  and  specific  gravity 
tables,'  by  John  S.  Adriance  (New  York,  Wiley), » 
intended  to  aid  students  and  analytical  chemists 
in  their  calculations.  The  author  has  collected 
those  tables  which  are  constantly  needed  in  the 
laboratory,  hai  edited  them  with  care,  and  it  ii 
probable  that  the  book  will  be  found  to  fill  its 
place  satisfactorily. 

—  Prof.  B.  O.  Peirce  of  Harvard  has  recently 
published  '  The  elements  of  the  theory  of  the  New- 
tonian potential  function'  (Boston,  Oinn),  as  hecalb 
it.  The  book  is  made  up  of  lecture-notes  used  l^ 
the  author  during  the  last  four  years,  and  can  be 
used  by  those  familiar  with  the  first  principles  of 
the  calculus.  The  author  found  it  difficult  to  find 
in  any  single  English  book  a  treatment  of  the  sub- 
ject at  once  elementary  enough  and  at  the  same 
time  suited  tc  the  purposes  of  such  as  intended  to 
pursue  the  subject  further  or  vrished  witboot 
making  a  specialty  of  mathematical  physics  to 
prepare  themselves  to  study  experimental  physics 
thoroughly  and  understandingly.  The  book  is 
divided  into  five  chapters,  —  on  the  attraction  of 
gravitation,  the  Newtonian  potential  function  in 
the  case  of  gravitation,  the  Newtonian  potential 
function  in  the  case  of  repuleion,  the  properties  of 
surface  distributions  (Green* s  theorem),  and  elec- 
tro-statics. There  are  certainly  few  better  able  to 
produce  such  a  book  than  Professor  Peirce. 

—  Messrs.  J.  B.  Ldppincott  &  Co.  have  in  presi 
a  'Manual  of  North  American  birds,'  by  tfae 
eminent   ornithologist,    Prof.    Robert   Ridgwi^i 
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ileiiartiueDt  of  binis  in  the  Smithsonian 
The  work  is  to  contain  acme  435 
euiiablj  executed,  and  will  conform 
jthical  liaiil£><  cla£i<i6cations,  nnmera- 
itnenelature  adople*!  by  the  American 
Dgical  union.  We  doubt  not  it  will  be  a 
iportant  contribution  to  the  literature  of 
ject,  and  presume  that  naturalist  and 
ID  alike  will  tind  in  it  an  aid. 

,  N.  S,  Goss's  revised  list  of  the  •  Birds  of 
'  give©  notes  on  three  hundred  and  thirty- 
cles  occurring  in  that  state,  one  hundred 
•enly-flve   of   which   are  known  to  breed 

Hmite.  This  little  work  contains  the 
large  amount  of  labor,  and  is  highly 
it«  author. 

be  roong  collector'  <London,  Sonnenschein 

9  tl:e  ritle  of  a  very  cheap  and  convenient 

t  «unll  hnndlNHika  desij;ned  for  the  araa- 

Itefully   and   neatly  gotten  up,  and  issued 

tliilling  each.     Four  of  iheni,  so  far,  have 

rl,  on  *  Mi*8tes.'  by  J.  E.  Bagnall;  on  'British 

ei»,   riiolh^.  and  l>eetles/  by  V.  F.  Kirby  ; 

wreetle,  shells,  nnd  f«TS*ill«,'  hy  Peter  Gray 

3.  Woodward  :  and  on  '  Eng^li^h  coins  and 

by  T>.  Jewitt  and  B.  V.  Hend.   Tbe^e  liitle 

t  '"^>*  contain  situpie   direct  ions    for 

«  id  preservation  of  ^peciaiens.  with 

■I  introduction  to  scientitic  classification, 

■i^  inter}>ersed  with  numerous  engrav- 

^^Bhe    boy   or   girt    witli   an  awakening 

I^Flo  collect   (and  every   healthy  U*y  at 

^imj  of  his  I'areer  has  a  more  or  less  en- 

Itobhy  of  '♦ojue  sort  or  other),  thepe  little 

rill  Hfrve  as  useful  guides  even  in  .'\ruerica. 

hoot  $otue   puhIL-i,her  get  out  similar  and 

pi  hitadbookii.    more  expre^isly  serviceable 

rimog  American  collector? 

f  loDgeet  clwk  pendulum   known  is  said 

le  10  Atijmon,   France,   nieasiuring  eixty- 

e4,  to  which  is  attached  a  weight  of  one 

and  tbirty.two|»oundB.     Ita  movement  is 

througli  an  arc  o(  between  nine  and 

ir  seconds  ami  a  half. 

\  J.  H.  Long,  in  a  recent  paper  on  the  mi- 
examinaiion  of   butter,  arrivea  at  the 
«,  that.  "  t«kin(^  all  thinga  intoconeider- 
hoT«  no  absolutely  certain  method  of 
betweeu    butler   and    wiime  of  ita 
pnd   that,  of   all    methods   ftropot-ed, 
r>ln  are  ]ierhap»  the   least  reliahle." 
-■  arv  similar  to  the  ones  reached 
A'ebuter,  but  are  directly  opjiosed 
\u(  iir.  Tttylor, 

Jity  of  horses    in   New   York  City 


during  1885  reached  nearly  seven  thousand  ;  and 
duriuR  the  past  fix  years  nearly  forty  thousand 
dead  hor^ea  were  received  at  the  receiving-docks. 

^  —  Recent  researches  by  Messrs.  Coleman  and 
McKendrick  of  England,  on  the  eifect*  of  extreme 
cold  on  certain  microbes,  especially  those  con- 
cerned in  putrefactive  changes,  show  that  the 
organisms  are  killed  by  exposure  to  a  temperature 
of  from  SO**  to  V^O^  F,  l>elow  zero,  though  their 
germs  are  unaffected,  and  si>eedily  develop  after 
an  increase  of  temperature. 

—  We  learn  from  the  Athenaemn  that  the  neces- 
sary funds  liave  been  granted  for  the  PXf)euse8  of 
the  Brili.sli  expedition  to  observe  the  totiil  eclipse 
of  the  sun  on  Aug.  29.  Tlie  party,  wliich  will  prob- 
ably include  Mr.  Maunder  and  Mr.  Turner  of  the 
Greenwich  observatory,  will  occujiy  three  stations 
on  the  Lslnnd  of  CJrenada  in  the  We-t  Indies.  T«> 
tality  occurs  there  about  quarter-past  seven  o'clock 
in  the  niorning,  and  labte  very  nearly  four  min- 
utes. A  proposal  was  made  stinie  time  ago  to  de- 
spatch a  German  f>arty  to  Bcngtiela  on  the  west 
co;ist  of  Africa,  the  most  favoi-able  i)oint  from 
which  observations  could  be  made  ;  but  vve  have 
not  heard  that  it  has  aRsuine«l  a  tangible  form. 
The  bill  introduced  in  ctmgress  for  fitting  out  an 
Aiiierir-an  cx|K«lition  st.'cm.'i  to  have  been  buried 
with  pome  committee,  and  it  is  now,  of  couree,  too 
late  fur  proiter  |  re]>aration,  even  if  the  bill  could 
\t(f  [tu-slu'd  through. 

—  The  president  of  the  province  of  the  Ama- 
zonaii,  Bntzil,  has  authorixed  the  employment  of 
Francisco  Pfatf,  of  Geneva,  Switzerland,  as  the 
chemist  of  the  bocanical  gardens  established  at 
Manaus  a  few  years  ago.  It  will  l)e  the  duty  of 
the  chemist  to  study  and  report  upon  the  medici- 
nal and  in<lustrial  prcn)ertiea  of  the  plants  of  the 
Amazon  valley, 

LETTERS  TO  THE  EDITOR. 

,♦,  CtyrrtfiMindtrtts  art  rr<lUfittrd  tu  t>r  «•  brirf  nn  pnuibU.  Tht 
terHrr'»  tuitif  u  <«  «W  cn«c"  ri-yuirrd  at  [iroof  of  uoiitl  fa(lh. 

Sea-level  and  ocean-currents. 

The  sabject  of  «9a-level  and  oce-an-currpnts  is  not 
ftr>  flimjde  that  there  in  not  room  for  differences  of 
opinion.  It  is  not  to  be  denied  that  i-xc^ptionally 
Btronji  winds,  fuch  as  Texas  northers  ur  thoso  of 
violent  cyolonef).  often  cani>c  considt^rahln  cban);es  of 
sea  level  in  feballow  water  like  that  of  Lake  Erie,  or 
of  the  thin  Btratum  of  tho  fame  dt^pth,  and  much 
less  near  the  shore,  along  the  Atlantic  coast  and  the 
InirdtT  of  tbf"  Gulf  of  Mexifo,  eitenditji?  it»o*tlv  to 
a  distan-p  many  milvs  from  the  coast,  where  theh«it 
torn  of  the  shallow  water  drops  off  abruptly  into 
dPHp  sea-water.  But  the  effects  of  winds  of  the 
same  ftren^rtli  upon  deep  sea-watur  are  cuinparative- 
ly  very  small. 

If  we  suppose  fjike  Erie  to  be  two  hundred  miles 
in  length  and  two  hundred  feet  in  depth,  and  a  wind 
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with  a  velocity  of  forty  milet  per  hoar  to  hlow  over 
it  from  OOP  end  to  the  other,  wo  have,  no  doubt,  ap- 
proximately the  conditions  under  which  Dr.  New- 
berry mt\.\\t>  his  observations.  Such  a  wind,  th*»n. 
caases  a  surface  gradient  in  Lake  Erie  of  four  feet 
in  two  hundred  miles.  Tht*  first  effect  of  the  wind  i» 
if)  ilrive  the  surface  water  from  one  end  of  the  lake 
toward  the  other,  and  thus  to  ciu«e  a  crradually  in- 
ci"easinp  surface  gradient.  The  difference  of  pressure 
arisinj;  from  this  gradient  causes  a  counter-current 
in  the  lower  strata  of  the  lake,  and  the  static  con- 
dition with  rejfard  to  ehanjfe  of  j^radient  takes  place 
wb^n  the  fore-*  arising  from  this  gradient  is  sufficient 
to  ovorconiH  the  friction,  and  maintain  a  counter- 
current  Fufficient  to  return  the  water  below  ju?it  a» 
fa*Tt  a«  it  is  driven  forward  above  by  the  wind.  This 
18  required  to  satisfy  the  condition  of  continuity.  — 
a  condition  «vhieh,  in  all  such  cases,  must  he  satisfied 
after  the  laaximum  gradient  has  been  reached,  and 
there  is  no  further  accunmlation  of  water  at  the  one 
end  or  a  diminution  at  the  other. 

The  force  of  the  wind  is  applied  directly  to  the 
surface  only,  but  is  communicated  to  the  strata  be- 
low by  means  of  the  friction  between  the  successive 
strata  of  jrradually  decreasiug  velocities  with  in- 
crease of  depth  in  the  upper  Strata,  and  frradually 
iocreasins:  velocities  iu  the  contrary  direction  at 
depths  below  the  neutral  plane  which  separates  the 
direct  from  the  counter  currents.  If  we  assuni".  as 
usual,  that  friction  is  pro|)ortional  to  the  relative 
velocities  between  the  strata,  then,  in  order  to  dis- 
tribute equally  the  force  at  the  surface  to  the  strata 
below,  it  is  necessary  for  these  relative  v«>locitie8  to 
decrease  in  proportion  to  increase  of  d**ptb.  and 
finally  vanish  ;  and  consequently  the  absolute  velocity 
must  be  comparatively  very  preat  at  the  surface, 
and  diminish,  rapidly  at  first  and  thou  (gradually  less, 
until  the  neutral  plane  is  reached,  when  this  velocity 
vanishes,  and  changes  sign  at  lower  depth?.  Since 
the  direct  velocities  in  the  upper  strata  are  very  Krent 
in  comparison  with  those  of  the  retroarrade  motion 
below,  it  is  evident  that  the  neutral  plane  cannot  be 
at  any  great  depth  in  comparison  with  the  whole  ; 
since  where  the  velocitjes  art*  lea?t  the  transverse 
serstional  areas  mui«t  be  greatest,  in  order  that  there 
may  be  as  much  flow  in  the  one  direction  as  the 
other. 

Upon  the  hypothesis  of  no  fnctional  resistance 
fr jm  the  bottom  to  the  couut*?r-flQw  below,  the  rela- 
tive velocities  between  the  strata  would  vani.<)h,  and 
the  maximum  velocity  of  the  counter-current  would 
take  place,  at  the  bottom.  In  this  case  the  force  by 
which  the  water,  held  at  a  certain  gra'lient  by  the 
force  of  the  wind,  tends  to  be  restored  to  its  level. 
is  an  exact  measure  of  the  force  of  the  wind.  This 
force,  it  is  well  known,  is  measured  by  the  product 
of  the  mass  into  the  aceeteration  of  gravity  along 
the  descending  gradient.  But  the  mass  for  the  same 
lake  being  proportional  to  the  depth,  and  the  ac- 
celeration proportiounl  to  the  gradient,  a  relative 
measure  of  the  force  of  the  wind  is  the  surface 
gradient  multiplied  into  the  depth.  For  the  same 
wind,  therefore,  the  gradient  is  inversely  as  the 
depth. 

In  the  case  of  fnctional  resistance  to  the  counter- 
current  at  the  bottom,  as  there  always  is,  of  course, 
the  maximum  velocity  of  the  counter  Aom-,  and  the 
vanishing  of  the  relative  velocities,  take  place  at  a 
plane  a  little  above  the  bottom  :  and  in  this  case  the 
static  gradient  must  be  suob  that  the  force  arising 


from  it  mu?t  not  only  be  sufficient  to  overcome  ( 
force  of  the  wind.  a$   c<jm»nunicatpd  by  friction 
the  several  strata  down  to  the  plane  of  the  greste 
velocity  of  counter-flow,  but  likewise  to  orerco 
the   friction   of  the    bottom,  communicated    in   lill 
manner  upward  to  the  strata  above,  as  far  as  to  i 
plane  of  greatest  velo'-'tly  of  countor-flow.  where  ( 
relative  velocities  vanish,  ond   where,  consequentlji 
the   eff«ct   of  friction  from  the   bottom  must  stop 
But  this  is  small  in  comparison  with  ths  whole  for 
and    for    different    depths    is    proportional   to  ths' 
gradient.     We  therefore  still  have,  for   a  relativi* 
measure  of  the  force  of  the  same  wind,  in  th.>  '    - 
of  varying  depths,  the  product  of  th-^  gradien: 
the  depth,  and  consequently  the  gradient  ioTci^-  .,. 
as  the  depth. 

If,  then,  we  suppose  the  depth  of  Lake  Erie  to  be 
increased  60  limes,  or  to  the  depth  of  13.000  feet,  a 
wind  with  a  velo<Mty  of  40  miles  per  hour  would  caw"> 
a  gradient  of  only  the  one-sixtieth  part  of  tli> 
served  gradient,  or  0.8  of  an  inch,  iu  '2fK>  mil•?^     ' 
on  the  other  hand,  if  the  depth  were  less,  the  tfa-li 
ent  would  be  propoitionately  increased.     Hfnce  it  it 
seen  how  greatly  the  gradient,  and  consequently  ik 
change  of  sea-level,  belonging  to  a  given  wind.  >" 
pends  upon  depth.     But  the  difference  of  sea-ler 
of  course,  other  conditions  being  the  wme,  is  prop 
tional  to  the  length.   Hence,  if  we  increase  the  lea 
of  the  lake  15  times,  or  to  a  length  of  3.000  mik 
difference  of  level  then  would  be  15  times  0.8 
inch,  or  one  foot    With  the  depth  iucreased  90t% 
and  the  leneth  15  times,  we  have  approximately  I 
conditif)ti9  of  a  section  of  the  Atlantic  Ocean  extend 
ing  from  Now  York  harbor  to  the  coast  of  Fr 
and  a  westerly  wind,  therefore,  of  a  velocity  o/ 
miles  per  hour,  would  cause  the  sea>Ievel  to  be- 
foot  higher  at  the  latter  place  than  at  the  formcfj 
But  the  average  wind  blowing  across  the  Atlantic? 
know  is  very  ranch  less  than  this,  and   therefore  iij 
effect  cannot  be  nearly  so  great  as  this. 

The  mean  annual  velocity  of   the  wind  acros*  i\i 
Atlantic  in  middle  latitudes  is  approximatolv  ko" 
from  the  mean  l>urometric  gradient.     Tb- 
between  the  annual  mean  of  the  baron.' 
land  and  the  parallel  of  2^y  is  about  10  luti.iLuir 
and  this  gives  a  gradient  on  the  parallel  of  45*f 
corresponds  to  a  westerly  wind  of  about  8  mil 
hour.  The  relation  between  wind  friction  upon  woW 
and  the  velocity  of  the  wind  is  somewhat  uncertoijj 
but  it  increases  at  least  at  as  great  a  rate  a»  i  * 
first  power  of  the  velocity,  and  probably  at  a 
cotiRiderably  greater.     But,  assuming  it  to  be  as  i 
velocity,  then   the  avera^  westerly  wind  bet«e 
America  an^l  France  causes  a  difference  of  sea-k 
between  the  two  of  only  2.4  inches.    If  wind-fr 
were  as  the  square  of  the  velocity,  it  would  he  onlyj 
half-inch.     It  undoubtedly  falls  somewhere  beiw» 
these  two  values,  but  even  by  the  former  the  efl« 
of  the  average  wind  in  causing  a  difference  of 
level  is  very  small. 

But  there  u  another  arg\iment,  entirely  indepeni 
ent  of  the  observations  on  I^ke  Erie,  or  any  absolol 
wind  velocities,  from  wliich  we  deduce  about  iij 
ssame  conclusions.  It  ts  well  known  from  baron 
monthlv  avei'oges  that  the  barom«>tric  gradient 
tween  Iceland  and  thv  parallel  of  'i^i'^U  at  lea«.t  Xmik 
OS  great,  on  the  average,  iu  January  as  in  Juld 
Whotever  the  absolute  veliK'itie.s  of  th»*  wind  corrt 
sponding  to  given  gradients  may  be,  we  know  th 
they  are  proportional  to  th**  grailients.  and  cn» 
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_  *tcrly  winds  must  be  at  least  twice  as 

Btiuary  a<4  in  July,  notwith*tandintr  Dr. 

•««u]s  lu  tbink  tbure  may  not  be  much  dif- 

f   lilt'  annual  average  velocity  of  wind. 

»h»J»vrr  it  may  He,  causes  ti  ilifTereoce  of 

en  Amt-fira  and  France  of  '3.4  iiicbes,  then 

>nee  iu  Jai(uai7  is  3.2  inches,  and  in  July 

8.  Hud  coni^equently  a  change  of  differ- 

"pvel    of    1.8  inches  between    the   two 

|disouji<<ion  of  long^  series  of  tide  obser- 

ith   iides  of  the  Atlantic  vives  a  Hmall 

lity  <if  sea-luvel  «itb  a  range  of  several 

(th  the  ranges  and  the  epotrhs  of  maxi- 

stja- level  are  nearly  the  same  on  both 

■  oc<rurrinjf  in  the  fall  ;    and  so  there 

t,  only  a  very  small  cbane**  between 

oly,  nut  possibly  as  much  as  1.6  inches. 

i  the  average  wind  of   the  year  cannot 

ference  as  ereat  as  2.4  inches,  deduced 

'--^  -  — -T-i   nt  upon  the  hyf>otbe8i8 

rtion  to  the  vebx'ity.    It 

^.     .     .._•   data  upon  which  these 

are  somewhat  uncertain  ;    but  if 

I  are  in  ermr,  a  fourth  or  even  a  third 

)  the  nr«:umeut  very  little. 

»ual  a&^unlption  that  friction  between 

I  »trata  i>f  water  is  proportional  to  the 

►itics   without   rejiard   to  difference  of 

lifferent  depths,  it  is  readily  inferred, 

fdes,  that  the  absolute  surface  velo- 

Bdent  of  depth  of  water,  and  so  a  wes* 

40  mile»  an  hour  across  the  Atlantic 

ine   to  the  isatue  surface  velocity  as  on 

Dr  Newberry  has  not  furnished  us  with 

I  of  fcurfsce  velocity,  and  therefore  we 

the  velocity  of  surface  water  on 

kponding,  say,  to  the  averaj^e  ve- 

Diles  per  hour,  would  be.     This,  if 

I  proportional  to  the  velocity, would  be 

that  on  Lake  Erie  corresponding  to  a 

1  miles  per  hour.     If   the  wind  does  not 

aikjainst  a  barrier,  but  in  circuits,  of 

>  is  very  different. 

-wind  latitu<les  the  westerly  component 

erhaps  abcut  the  »ame  aa  the  easterly 

the  middle  latitudes  in  the  North  At- 

BS  Uie  tropical  sea  between  Africa  and 

iexico  is  much  deeper,  we  may  infer, 

recedes,  that  the  trade-wiods  cannot 

Bfereoce  of  sea-level  of  two  inches. 

I  level  of  the  Qulf  of  Mexico  as 

iflilove  the  normal  undisturbed  level. 

erofure,  can  have  no  sensible  influence 

the  Gulf  Stream,   for  this  deep  and 

cau  only  be  caused  by  a  difference  of 

Bven  the  Gulf  and  the  paxts  m  higher 

"1  which  it  flows. 

Wm.  Fksrei.. 


NeflTs  sras-wells. 

j{ic«I  map  of  Ohio,  showing  the  voi-x- 

I  BUd  (pu  wells  (yc»>nce,  June  25, 188(1), 

sndoaing  these  words,  '  NefT's  f;as- 

\  was  discovered  in  18ti4  as  geolojii- 

'  particulars   physically,  the  dupli- 

jo  county,  Penn.,  regiun.     In  1885 

bored,  proving   the   substratification 

ooifeixrus  shales  and  samds  to  be  the 


equivalents  of  those  in  PcMinsjlvania ;  but.  in  place 
of  striking  oil.  there  was  developed  a  remarkable 
gas-well,  which  has  been  described  by  tourists  and 
scienti6c  men  as  a  geyser  of  great  violence.  A  full 
account  "f  all  the  wells  has  been  published  in  the 
Ohio  state  geological  survey,  and  quite  ri-cently  in 
the  tenth  volume  of  the  Tenth  census  of  the 
United  States,  by  Prof.  S.  F.  Peckham. 

Some  of  the  wells  discharge  a  few  eallons  of  oil 
each  day,  of  a  superior  lubricating  qualitv,  gravity 

The  analysis  of  tbe  gas  is  as  follows  :  — 

Mftrshuiiii 81.4 

EtliH  h>dride laj! 

NitiMffed 4.8 

Ox.vgen O.il 

CariKin  RinDoxido 0.3 

Curbon  tl !  Jiide - 0.S 

100.0 

There  is  alao  a  small  amount  of  free  hydro.(en 
which  is  carburetted  before  burning. 

The  analysis  of  the  carlK>n.  known  as  an  article  of 
commerce  by  the  trade-mark,  'Patented  diamond 
black.'  produced  from  the  gas  of  those  wells  by 
patented  prcxiessea  granted  tbe  writer,  is  as  fol- 
lows :  — 

CsrboD  ', ,. :: 

Hydr^ifD '...,..- 

Nftro(fen 

Carbon  monostde' l.-i"^ 

Carboo  dioxide  > 1..Hh« 

Water...... \>.i\n'i 

Ash  I  FesO,  Add  CuO) t>.<V6 

lai.oiM 

Tbe  pressure  on  these  wells  i?!  not  the  same  in  all. 
There  is  a  pressure  for  each  well ;  at  which  decree 
of  pressure  there  is  an  equilibrium  between  the  gen- 
eration or  discharge  of  tbe  gas,  and  the  well's  fttate 
of  rest  or  quiet.  Very  little  salt  water  is  found  ia 
these  wells,  and  it  gives  little  trouble.  Observations 
show  that  the  supply  increa.ses  iu  warm  weather  and 
in  the  heat  of  the  day,  and  regularly  with  the  varia- 
tions of  tbe  mi>nn,  being  stronge^^t  at  the  full  moon, 
Tbe  gas  is  a  rich  illuminating  hydro-carbonaceous 
gas,  and,  even  when  mixed  with  seven  parts  of 
atmospheric  air,  is  a  good  illuminant.  Well  No.  2 
has  been  systematically  examined  ;  and  there  is  no 
apparent  diminution  in  the  supply  of  gas,  during  the 
past  fourteen  years  of  the  twenty  years  the  well  has 
been  'blowing.'     Where  is  it  from  \ 

That  there  is  a  limit  to  the  supply  of  petroleum  or 
gas  cannot  be  ouettioned  ;  but,  with  proper  scientific 
and  economical  use  of  wells  and  territory,  the  life  of 
a  well  can  scarcely  be  measured  cr  computed  :  it  is 
too  great  in  quantity,  and  too  long  in  time. 

Fresh  water  will  *  drown  out  '  a  well.  Will  not 
holding  a  well  under  pressure  until  its  equdibrium 
between  a  stAto  of  rest  and  production  is  about 
established,  injure  tbe  well  ?  It  is  an  injury  ;  thei-*- 
fore  transporting  gas  through  long  lines  of  pipe,  by  an 
initial  potential  force  amounting  to  several  hundred 
poands'  pressure  at  the  wells,  is  not  the  correct  wav. 
There  is  a  reduction  of  pressure  of  about  eight 
pounds  to  the  milo  in  pipes.  For  long  distances  it 
will  be  proven  that  goa  can  be  blown  more  economi- 
cally, and  t^>  better  advantage  to  wells  and  trans- 
portation, through  the  pipes,  than  be  farced   by  its 

>  Includiag  the  C  and  Hot  O.OU  solid  hydrocarbon. 

*  Tbese  i^asea  were  doabtleoa  partly  formed  from  solid 
carbon  and  oocluded  osjrgeo  by  tti«  beat  applied  in  taocuo. 
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initial  pressure.  The  use  of  a  fan-wheel  may  be  ap- 
plicable. 

AJtlioufch  here,  in  and  about  thia  circle  in  the  said 
map,  uo  paying  oil-well  ha*  b^-en  struck,  »or  doen 
an?  great  '  f^as-^usher' ■  blow,'  yet  g'ood  oil-sands, 
saturated  with  petroleum,  are  found,  and  a  ifas-helt 
ia  developed  of  most  remarkable  persistency  and 
continuance  ;  and  the  separated  and  scattered  weilH 
detnoD<«trate  a  territory  in  which  good  payint;  oil  and 
gas  welid  are  liable  anywhere  to  be  strack.  This  terri- 
tory embraces  about  the  highest  lands  above  Lake 
Erie,  in  the  state  of  Ohio.  Thi«  reg^ion  jrives  pr<>of  of 
an  cbundance  of  btb*  for  ages  to  come,  ifor  the  supply 
i)f  the  surrounding  tnanufacturinK  towns  for  light 
and  heat. 

The  location  of  '  Neff's  gas-wella '  U  in  the  eastern 
part  of  Knox  and  the  we«tern  part  of  Coflbocton 
counties,  O.  Petxr  Nmt. 

G&nibier,  Kooz  county,  O.,  July  IS. 


A  remarkable  swarm  of  Sciara. 

In  Psifche  for  September,  1880,  Dr.  Hagen,  in  dis- 
cusiiing  a  it  warming  species  of  Sciara  from  South 
Carolina,  made  the  statement,  based  upon  Weyen- 
bergh'4  li*t  of  swarms  of  Diptera  (Tijdakrift  v. 
rntom.  1861),  that  the  swarming  of  Sciara  is  new. 
In  the  Amfrican  nataralist  for  February,  1S81, 
Professor  Riley  states  that  he  has  frequently  ob- 
served them  in  swarms  so  dense  as  to  app^^arat  a 
short  distance  like  smoke,  and  quotes  a  letter  from 
Dr.  S.  S  Rathron  concerning  the  swarming  of  a 
species  nf  this  genus  in  the  upper  room  of  a  building 
in  Bethlfbem,  Penn  .  where  they  were  observed  to 
is8ue  between  the  floor- boards.  These  records  in- 
dicate that  soaie  iuterest  will  attach  to  the  following 
facts :  — 

Tuesday  evening,  July  20,  I  was  sitting  in  my 
library  of  the  second  floor,  when  I  became  conscious 
of  a  humming  noiRe,  as  of  a  distant  army  of  flies. 
The  noise  gradually  increased  for  nearly  half  an 
hour,  wben  I  went  to  the  window  to  investigate. 
(>ut«ide  I  heard  ooliy  the  cust^imary  night  noises ; 
hut,  as  I  drew  my  head  in,  I  saw  that  the  ceiling  of 
the  library  was  covered  with  tens  of  thougands  of 
minute  midges  of  the  genua  Sciara,  Except  immedi- 
ately alxtvo  the  lamp,  the  white  ceiling  was  tinted 
brown  with  them.  They  made  no  attempt,  to  reach 
the  light,  but  clung  to  the  ceiling  around  the  edges 
T  the  room,  extending  down  on  the  walls  f or  sev- 

ral  inches,  and  massed  a  dozen  or  more  deep  in  the 

^angles.  All  were  in  constant  motion,  and  the  noise 
was  loud  enough  to  drown  the  sounds  of  the  crickets 
and  tree  toads  outside.  Tbe  suuud,  as  a  whole,  was 
a  distinct  musical  note,  varying  but  a  fraction  of  a 
whole  tone,  and  corresponded,  as  nearly  as  I  could 
place  it,  with  E  flat  above  middle  C.  The  number 
was  beyond  compute  I  at  once  closed  the  windows, 
and  in  ten  minutt»s  they  became  almost  opa<|U6  from 
the  numbers  which  settled  upon  them.  On  going 
below  i»taii-s,  I  found,  that  although  doors  and 
windows  were  open,  and  a  bright  light  was  buming. 
very  few  of  the  midges  had  entered,  I  easily  rid 
the  library  of  those  which  had  eutured,  by  lighting 
a  spoonful  of  pyrethrum  in  my  aeh-receiver.  They 
fell  as  fa.^t  as  snowflakes.  and  in  the  morning  wex*e 
swept  up  by  the  du^tpanfui 

The  house  is  a  new  one,  Snished  in  April  last,  and 
is  situated  on  a  level,  nearly  clear  plateau  on  Wash- 
ington Heights.  The  gnats  entered  only  at  the  second- 


story  windows.     The  night  was  clear  and  not  salt 
and  the  wind  was  north  ea^t.     Lator  in  theevt-ningl 
heavy  shower  fell      The  midires  were  n-'t  noticed  ol^ 
previous  or  8ucct'e<iing  nights.      From  these  facts  i 
seems  quite  plain  tbat  the  krnats  were    flying  in  a^ 
immense  swarm  at  sonjt;  distance  from   the  ground 
and  either  met  the  houso  in  the  direct  cnursii  of  theill 
flight,  or  were  attracted  f  rr.m  their  regular  route  I 
the  light.  L  O.  Howabo. 

WasbingtoQ,  July  S3. 


Another  carniTorous  rodent. 

Over  a  year  ago  I   recorded  in  this  journal  Ih 
carnivorous    habits    of    several    of     the     Rodeuti^ 
(Science,    v.    No.    114).     In   that     comniuniceition 
called  attention  to  the  meat-eating  propensities 
the  muskrat  (Fiber  zibethicus),  and  a  species  of  field 
mouse,  that  I  then  had  in  captivity.     .Since  writini 
that,  I  have  deacnbed  the  field-mt>u8e.  for  it  prove 
to  be  a  new  Bpeeie*,  and  it  is  now  kn«wn  as  Truel^ 
Piflon  mouse  (Hesperomys  truei).     No  douht  othen 
of  the  same  genus  will  be  found  given    to  a  «imih 
diet  when  the  opportunity  offers.     But  here 
another  rodent  that  stnmgly  asserts  bis  taste  in  thai 
direction,  and  %vill  consume  raw  meat  even  in  prefer-j^ 
ence  to  his  regular  diet  Ii8<t,  as  we  have  aiway*  cou»^ 
ceived  it  to  be.     This  is  no  less  an  animal  than  tht  , 
'  prairie  dog  '  (Cynomys  ludovicianus).    I  have  at  tli« 
present  writing  a  pair,  half-grown,   of  these  entra- 
ging  little  pets  ;  and  for  the  last  two  days  they  bnve 
been  fed  on  raw  meat,  refusing  their  ordinary  fi»d 
served  to  them  at  the  »ame  time.     They  tell  me  that 
the  Navajo  Indian)>,  when  they  keep  them    in  c«(»-J 
tivity.  feed  tbem  with  raw  meat  half  the  time,  ami  | 
the  little  marmots  eat  it  with  avidity. 

As  I  have  noticed  elsewhere,  rata  will  devour  niw  I 
meat  whenever  they  can  get  it,  and  usually  in  prefer 
ence  to  other  things. 

In  time,  no  doubt,  it  will  be  proved  that  it  b  a 
universal  habit  of  the  order  Qlires. 

R.  W.  SHrFZLDT. 
Fort  Wiogate,  N.Mex.,  July  10. 


Germ  of  hydrophobia. 

I  see  in  your  issue  of  July  9,  p.  23,  that  the  cT*dll 
of  having  at  leuit  discovered  the  germ  of  hydropboLn 
is  claimed  by  the  London  Z*flnce(!  forDr.  Dowdeswell. 
who  finds  it  in  a  micrococcus  in  the  medulla  and 
spiual  cord  of  auimals  affected  with  this  diitease. 

I  do  not  remember  that  the  attention  of  your  reader) 
has  been  drawn  to  the  fact  that  this  discovery  bAd 
been  previously  claimed,  with  much  show  of  reason, 
by  Professor  H,  Fol  of  Geneva  {Archives  de*  stnrncM,  l 
vol.  liy.  p.  449,  1885.  and   vol.  xv.   p.  414,  1886).J 
According  to  Fol,  also,  it  is  a  micrococ^'i-  *  •v-|  ( 
in  this  disease,  and  so  minute  that  it  i 
A  objective  to  see  it  at  all.     Of  this  m 
has  made  pure  cultures,  which  by  inoculation 
municate  the  diseaae  with  certainty. 

Joseph  LeCokte.' 
Berkeley,  CaU.  July  18, 

A  brig^ht  meteor. 

The  meteor  recorded  by  Mr.  Brackett  as  bavto 
been  seen  at  St.  Johnsbury,Vt ,  on  the  night  of  Au/J 
11,  agrees  as  to  size  and  direction,  as  well  a«  dato| 
and  time,  with  one  seen  at  Salem,  Man. 

E.  S.j 


lived  At  Ediior'i  Office.  July  19-34. 
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VIEW   OF    ECONOMIC     LAWS 

AND   METHODS. 

etlitor  of  Science  invited  mc  to  take 

e(t»iiion  upon  economic  principles  and 

[at  first  declined,  because  of  my  doubt 

py  fruitful  ret<ultfl  would  follow  ;  and 

eptnncL*  was  due  to  the  tbought  that 

I  economists  in  this  country  were  not 

Rrt  in  their  views  as  the  exprcBsiiin 

I  eometimes  use  would  seem  to  indicate, 

lirough  <lificuj«hion  they  might  perliaf)8 

It^tacquainted   with  each  other's  pur- 

ind  tuf^ys.      It  would  t»e  premature  to 

>  hope  of  realizing  such  an  ex- 

the  ripidity  with  which  the 

en  the  old  and  the  new  in  economy  are 

is  nor  very  encourajaring.     Nor  is  this  im- 

JM|l)olly  the  rc>»uli  of  the  aggressive  state- 

^Hbe  rc'preK>ntative8  of  the  'new  school; ' 

|Cmsn\>«  offered  by   Mr.  Hadley  under  the 

uniic  laws  and  methods,"  present  views 

I  univereal   consent   are    the    exeluBive 

\  the  *  old  school.' 

llcy'B  paper  is   professedly  a  criticism 

eutalion  of  the  relation  that  exists 

Dnoniice  and  jurisprudence,  but  it  BUg- 

more  than  was  directly  touched  in 

Rion  ;  and,  in  meeting  the  editor's  re- 

*  reply,'  I  may  perhapa  be  permitte<i 

liberij,  and  state,  in  as  concise  a  mun- 

|ble.  the  views  which  I  hold  respecting 

^and  purpose  of  iK)litical  economy,  and 

I  of  study  which  its  profitable  proeecu- 

to  define  political  economy,  I  should 
olitical  economy    treats   of   Lndustrial 
purpose  as  an  analytic  sctience  is  to 
I  mdustrial  actions  of  men.    It«  purjioi*e 
ivp  science  ia  to  discover  a  Btnentific 
bafdij  for  the  formation  and  govern- 
Iddoslrial  t^ociety.^ 
Day  be  asked,  mider  what  conditions  can 
unowy  be  said  to  have  attained  its  sci- 
y  r    When  is  an  industrial  fact  satis- 
Hy  explained?    I  answer,  when  it  is  referred 
gtoemt  trtith  which,  either  for  tlie  sake 
r  or  because  our  limited  intelligence 
permit  us  t^:*  press  the  inquiry  further, 
as  final.     Truths  of  this  sort 


are  fundamental  in  economics,  and  are  capable  of 
being  classified  under  three  heads,  (a)  The  first 
class  embra^^s  what  is  ordinarily  called  the  laws 
of  human  nature.  Such  truths  are  discovered  by 
a  study  of  one's  self,  by  a  study  of  history,  and 
by  u  study  of  statistics.  There  can  be  no  quarrel 
l)etwecn  the  old  and  the  new  economists  as  to  the 
propiiety  of  admitting  such  facta.  The  quarrel 
t>egins  when  the  memWrs  of  the  old  bcIkk^I  a»<s«rt 
that  'a  few  »?iniplekw8  of  human  nature'  furnish 
adequate  material  out  of  wliicb  to  construct  an 
economic  science  capable  of  explaining  all  indus- 
trial facts,  (h)  The  truths  of  physical  nature  to 
which  all  industrial  activity  must  conform  are 
likewise  final  for  purpost-s  of  explanation.  Why 
do  men  go  west  to  take  up  new  lands?  Because, 
to  4|uiile  from  Mr,  Hadley,  they  desire  "  to  obtain 
the  maximum  of  satisfaction  for  the  minimum  of 
sacrifice."  Tliis,  however,  does  not  explain  the 
fact  of  migrations.  One  does  not  understand  why 
a  given  quantity  of  satisfaction  can  be  secured 
for  less  sacrifice  by  an  agriculturalist  in  the  west 
than  if  he  Increased  tlie  numbers  already  living 
on  the  lands  of  the  east,  until  he  discovers  the 
physical  law  of  the  productivity  of  laml  known 
us  the  law  of  diminishing  returns.  Again,  it  is  an 
indusiruil  fact  that  the  Christian  world  is  grow-ing 
rich.  Is  it  ent>ugb  to  trace  this  fact  to  the  i>enna- 
nent  desire  on  the  jwirt  of  men  to  grow  rich  ?  Do  we 
not  miderstand  it  better  when  we  learn  that  the 
latent  energy  in  a  ton  of  coal  is  equal  to  eleven 
million  times  its  own  weight,  and  tliat  the  avail- 
able energy  when  the  best  machines  are  U8e«l  is 
eqinil  to  one  million  times  its  own  weight?  If, 
then,  physical  laws  are  essential  to  a  satisfactory 
exphination  of  industrial  facte,  and  if  such  explana- 
tion is  the  scientific  purpose  of  economics,  are  we 
not  justitte<l  in  a«lmitting  such  physical  laws  as 
material  for  the  construction  of  the  science? 
But.  says  the  objector,  English  economy  recog- 
nizes physical  laws.  The  law  of  diminishing 
returns  is  called  by  Sir.  Mill  the  fnndamental  law 
of  economy.  This  is  certainly  true,  and  this  is 
why  it  is  so  difficult  for  me  to  understand  the  plan 
of  architeicture  according  to  which  English  econ- 
omists have  built  their  science.  I  cannot  appreci- 
ate the  necessity  of  bringing  in  at  the  back  door 
any  fac4»  essential  to  the  explanation  of  industrial 
phenomena,  (c)  Tlie  third  class  of  final  truths  is 
disclosed  when  once  the  explanation  of  observed 
facts  is  traceable  to  the  legal  structure  of  society. 
Why  were  wages  in  England  between  the  yeans 
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taOO  jinri  1400  permanent?    Why  baa  tb«  principle 
of  cor:){»t"tition  ex^^iletj  a  ureatur  influence  since 
\rm   than    U<rore?     Why    in    the    year    1800    in 
Enp^'lancJ  was  the   woollen   industry   largefy   con- 
trolled by  journeymen,  vvliile  in  the  cotton  indus- 
try the  majority  of  workers  had  never  served  an 
apprentic-eship?     If  these  (juestionB  are  not  legiti- 
mate ones  to  put  to  the  economist,  I  do  not  know 
who  itt  to  deal  with  them  ;  nor  do  I  know  how  he 
con  answer  thejn  except  hy  referring  them  to  the 
legal  structure  of  society  which  prevailed  at  the 
time  considered.    For  the  same  reasons,  therefore, 
as  were  presented  above,  the  Jego-historic  facts  — 
to  Iwrrow  a  phrase  from  Le«alle  —  are  material  out 
of  which  to  construct  an  economic  science.     It  is 
true  that  snch  facta  are  not  i>ermanent,  and  when 
we  call  a  truth  which  rests  up4:in   them  a   final 
truth,  our  language  must  be  accepted  with  limita* 
tions  ;  but  it  is  a  distinctive  feature  of  the  histori- 
cal   school    to   re<K)gniKe  limitations    in    pericKls 
studied.     Its  members  are  not  ambitious  to  cover 
V|  all  times  and  all  peoples  with  their  generalizations, 
for    they   well    know   that  such    generalizations 
would  l>e  to«>  thin  for  any  use.     I  have  brought 
this  classilication  prominently  into  view,  because 
Mr.  Hadley  insists  ho  strongly  that  economics  ••  is 
built  out  of  a  few  simple  laws  of  human  nature," 
and   criticises  me  for  adding  to  this,  as  equally 
necessary  for  explaining  the  phenomena  of  indus- 
trial society,  the  phy^ical  and  legal  surroundings 
of  men.     The  expression  used  in  my  former  paper 
must  have  Iteen  loose,  or  eo  candid  a  critic  and  so 
clear  a  thinker  w^ould  not  have  thus  shot  by  the 
mark.     And  I  am  inclined  to  the  opinion  also  that 
the  real  diflferenc©  here  brought  to  view  pertains 
primarily  to  form  of  presentation  ;  its  dliicussion, 
therefore,  would  be  scholastic  rather  than  schol- 
arly. 

Still  there  are  certain  radical  differem:e»  between 
the  views  expressed  or  Implied  in  Mr.  Hadley's 
ftaper  and  those  which  I  entertain  :  and,  should 
circumstances  ever  renfler  it  necessary  for  me  to 
nail  a  thesis  on  his  lecture-rotim  door,  it  would 
include  the  following  protests. 

I  protest,  in  the  fl^rst  place,  against  such  free  and 
unguarded  use  of  analogy  as  argument.  Because 
certain  things  are  true  in  physical  science,  it  does 
npt  follow  that  similar  things  are  true  in  social 
science.  One  may  be  well  versed  in  the  methcxis 
of  successful  investigation  in  the  physical  sciences, 
and  yet  not  possess  the  mental  equipment  neces- 
sary to  arrive  at  truth  through  the  intricacies  of 
social  relations.  And  why  ?  For  two  reasons.  In 
the  one  case,  the  forces  considered  are  permanent 
and  reliable ;  in  the  other,  some  of  the  forces  are 
subject  to  constant  variation.  Development  of  a 
physical  science  consists  in  the  diacovery  of  truths 


which  are  assumed  always  to  have  existed, 
has  such  an  assumption  so  far  in  our  experie 
proved  the  source  of  error.  Development  of  a 
cial  science,  on  the  other  hand,  cimsisls  partly 
the  new  diacovery  of  old  trulhs,  and  partly  itt 
serving  new  tntthts  to  evierge  from  the  grfntih 
the  aocial  organism.  If  this  lie  true,  is  it 
illogical  to  rely  upon  analogy  ?  Again,  the  ntui 
of  physical  science  is  not  complicated  by  the  ft 
that  the  forces  considered  have  a  coriMCioua  pi 
pose,  and,  within  limits,  are  self-directing.  Gi 
in  social  sciences  this  is  unfortunately  tbe  case, 
leaft  the  theory  of  social  science  with  whirh 
latest  phase  of  economic  science  allies  it«elf  holi 
strenuouiily  to  tbe  idea  of  a  self-couditioi 
cial  organism.  In  this  respect,  therefore.^Blo 
fails.  W^ 

I  protest,  in  the  second  place.  againi#the  rela*_ 
tion  that  is  assumed  to  exist  lietweewthe  scieui 
and  the  art  of  econoroicti.  It  appc^n  to  me  Uii 
they  who  make  most  use  of  thes^^prnses  fall  ali 
into  the  error  of  relying  ti^^Riplicitiy  upon 
analogy.  What  is  said  of  tbe  flmug  of  a  sciem>c 
on  an  art,  which  is  quite  fruitrul  when  applied  U> 
a  physical  science  ar.d  tbe  art  of  mecbanictal  in- 
vention, ceases  to  have  any  clear  cot  nieanitig 
when  imputed  to  social  relations.  Tbe  reason  is, 
that  what  is  termed  '  the  art  of  economics '  ift 
itself  one  of  the  elements  which  miuit  l^  admitted 
by  the  '  science  of  economics '  in  order  to  explain 
the  laws  of  its  own  development.  If  this  be  true 
(and  it  must  he  admitted  if  society  is  an  organi^rii 
of  conscious  purpose),  there  is  no  such  shaqi  lia«? 
of  distinction  between  tbe  science  and  the  aK  of 
economics  as  has  been  commonly  supposed.  With* 
out  denying  an  element  of  truth  to  what  Mr.  Mill 
so  admirably  states  in  the  last  book  of  bis  *  I^gic,' 
I  still  insist  that  it  is  preferable  to  speak  of  a 
science  of  economics  which  is  at  tbe  same  tlnis 
analytic  and  constructive. 

I  protest,  in  the  third  pliwe,  v  l 

the  uatrononiical  method  of  iu 
aocial  sciences.  Should  my  readoro  <  I 
in  what  this  metliod  consists  more  ] 
may  be  learned  from  Mr.  Uiulley 
they  will  find  it  presented  at  lengtli  in 
'  Ixigical  mothcxl  of  political  economy.' 
that  book  might  well  be  termed  a  handbook  far 
tbe  use  of  students  in  economic  olvervaltiriw. 
Tbe  method,  in  short,  consists  in  this :  to  boiU 
a  system  of  thought  on  the  aaBunijitiou  that  a  ccr^ 
tain  line  is  straight,  and  then  to  take  a  6(}uint  to 
see  how  crooked  it  is.  I  would  not,  of  coum, 
deny  that  this  method  is,  in  itself  considered, 
logical,  nor  that  it  is  fruitful  when  employed  in  as- 
tronomy :  my  only  objection  is.  that  in  ecouomioi 
it  is  of  no  sort  of  use.     It  has  not  led  to  a  singl* 
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vorth  the  mcoition  since  the  time  of 
may  Imve  been   Iwrn  to  those  who 

the  iiight-watchee  with  tliiu  method, 
I  so,  no  one  ever  heard  the  children  peep. 
Ir^  are  other  protests  which  might  be  added. 
fny  is  not  an  inde]iendent  study  ;  it  is  a 
Ifnt  subordinate  study,  which  first  finds  its 

5xve  when  fnujied  into  the  study  of  society 
hcjie.  But  says  Mr.  Hadley,  "a  scientific 
a  better  starting-point  than  an  unscientific 
' — a  conclusion  which  lie  reaches  after  dis- 
:  the  undulatory  tlieory  of  light,  and  a  cwn- 


k 


ton 


tthe  I 


which  shows  how  dangerovis  it  is  to 
analogy  rather  than  on  analysis.  There 
thing  as  a  scientific  treatment  of  one 
a  developing  organism  which  does  not 
essential  and  i>eTraanent  relations  of 
to  other  forms  of  activity  by  the  same 
are  all  ecooomic  trutlis '  auttiori- 
riifid.'  Most  of  them  are  de|>endent 
vti.  There  ia  no  meaning  in  the  science 
wise.  Hekby  C.  Adams. 
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KE  VENUES   AND  SVSTEMS   OF 
TAXATION. 

niary  relations  which  China  is  now 
>i<lly  developing  with  foreign  nations, 
with  I  he  greater  demand  for  foreign 
will  make  of  interest  the  following  ac- 
her  revenues  and  systems  of  taxation, 
:h  the  writer  is  indebted  to  an  extended 
the  late  numbers  of  the  Austrian  Monat- 
'tir  Jen  oru'ut. 

many  dttficulties  are  encountered 

to  obtain  a  just  conception  of 

ittes  and   resources,   not   from   any 

part  of  the  go%*emment  to  hinder 

i  by  foreign  nations  of  such  knowl- 

bfcuuse  the  details  of  the  antiquated 

Ired  systems  are  not  understttod  by  the 

Ktbemaelves,  notwithstanding  their  ear* 
to  introduce  a  thorough  reform.  The 
and  control  of  taxes  rest  wholly  and 
t^ly  in  the  hands  of  the  central  govem- 
luder  the  administration  of  the  financial 
r  at  Pekin.  What  the  revenues  from  any 
rovinoe  may  be,  the  central  officials,  how- 
m  give  no  definite  information  ;  a  certain 
;  is  demanded  and  usually  obtained,  but 
^ith  are  left  in  the  hands  of  the  subordinate 
Tlie  m«-lli<ids  require  an  army  of  officials, 
make  themselves  enormously  rich  at 
the  tax-payers.  Tliey  are  un- 
mnny  retip«'Ct«,  the  outgrowth  of 
ouis  and  habits,  which,  unfortunately,  do 
iirage  nmch  hope  of  improvement  so  long 


as  the  ultimate  authority  rests,  as  it  does  now,  ab- 
solutely in  the  flat  of  the  chief  ruling  power. 

The  chief  disadvantage  under  which  the  taxa- 
tion system  labors  consists  in  the  fact  that  the 
raising  of  taxes  is  farmed  out.  The  contractors 
bind  themselves  to  furnish  a  certain  quota  or  sum, 
hut  at  the  same  time  enjoy  the  monstrous  frce^lom 
of  levying  what  they  can  from  the  people,  and 
placing  the  excess  in  their  own  jHX'kels.  This 
may  not  have  been  the  original  intent,  but  it  has 
become  so  virtually.  It  is  not  in  human  nattirc 
to  expect,  that  when,  in  any  given  year,  a  deficit 
has  been  made  up  from  the  contractor's  own 
resources,  the  following  year  he  will  carefully 
account  for  every  cai'h  '  that  he  may  have  re- 
ceived in  excess.  It  thus  results  that  there  is  a 
constant  dispute  between  the  central  and  prt»vin« 
cial  authoritifs.  The  former,  for  instance,  may 
demand  a  sum  of  50,000  taels,  for  the  emjieror's 
household  expenses,  from  the  salt  director  of  some 
province,  who  calls  heaven  and  earth  to  bear 
witness  that  he  cannot  furnish  another  cash  with- 
out liankrupting  himself  ;  nevertheless  he  complies 
with  the  required  demand,  and  grows  old  and  fat 
in  the  bargain. 

Such  singular,  one  may  say  pitiful,  systems  for 
a  nation  in  many  respects  so  intelligent  as  the 
Chinese,  furnish  many  erroneous  opinions  of  the 
nation's  jjoverty,  although  there  can  l>e  no  doubt 
(hat  the  government  lias  been  in  a  continual  state 
of  impecuniosity  since  the  beginning  of  the  pres- 
ent century,  existing  from  band  to  mouth,  and 
not  liecominginvolve<i  in  debt  for  the  simple  reason 
that  it  cannot.  Had  the  government  nut  found 
in  recent  years  a  new  resource  in  import  duties, 
to  which  indeed  it  was  com|)elled  to  take  recourse, 
it  would  have  heen  reduced  to  very  great  straits. 

Two  notiible  events  in  the  last  few  decades  have 
contributed  to  bring  almut  a  partial  revolution  in 
the  financial  system?,  viz..  the  Taijiing  rebellion, 
and  the  o|>ening  up  of  the  country  to  foreign 
nations.  The  first  caused  the  almost  entire  al:Hjli- 
tion  of  the  old  systems  of  land-tax  over  a  large 
part  of  the  empire  ;  the  latter  opened  up  the  new 
resource  of  import  duties, —a  eoarce  of  income 
which,  were  it  properly  managed  and  husbanded, 
would  8(Mjn  exceed  all  the  others  together.  Yet 
ani>ther  development  since  the  Taiping  rebellion 
is  the  Bo-calkd  arbitrary  likin,  or  toll-tax,  which 
has  become  a  very  important  source  of  revenue. 
All  these  changes  render  tiie  older  accounts  of 
Chinese  revenues  and  taxation  unreliable  and  in- 
correct for  the  real  condition  of  alTairs  at  present*. 

The  state  revenues  consist  in,  1^,  the  land-tax  ; 
2°,  inland  and  import  duties  ;  S*",  the  salt-tax  or 
monopoly  ;  4"^,  various  smaller  taxes  and  licenses 
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from  pawnbrokers,  tnenilmiiUj,  etc.  ;  5",  inland 
traoBport  dulio9,  Uie  likin,  or  tolKtajc,  Borne 
other,  unimportant,  sources  are  the  sale  of  ofiSces, 
•  contributions  '  from  wealthy  citizens,  etc. 

As  in  all  oriental  lands,  the  land-tax  forms  the 
chief  source  of  state  revenue.  At  the  clothe  of  the 
last  centnry  it  furnished  two-thirds  of  the  entire 
Chinene  revenue,  but  it  has  dwindled  down  sotliat 
at  pre<)ent  it  does  not  furnish  more  than  one- 
third. 

This  tax  ts  levied  by  a  district  chief  directly 
upon  the  tilled  land.  In  each  Rmaller  province 
there  is  an  especial  department  for  land  registry, 
in  which,  in  order  to  be  legal,  every  transfer  of 
land  must  be  entered,  and  paid  for  by  a  certain 
fee.  This  registry  shows  what  land  and  how 
much  each  piece  sliall  lje  taxed.  Unfortunately, 
a  great  loosenees  prevails  in  recording  tlie  sales 
and  transfers  of  land, — a  InoseneRs  which  has  now 
reached  such  an  extent  that  It  would  be  difficult 
and  unjust  to  attent]>i  it«  remedy.  As  a  result, 
great  irregularities  prevail  in  the  raising  of  the 
land-tax.  This  tax  is  collected  by  the  provincial 
officers  through  the  subordinate  •  land  overseers.' 

The  entire  levied  tax  from  this  source,  as  given 
in  the  slatt>  almanac,  amounts  to  about  ihirty- 
throe  million  taels  in  silver,  and  four  and  a  half 
million  piculs'  of  rice,  making  a  aura  total  of  al>out 
forty  million  taels  (1.17,100,000).  This  Uix  was 
very  seriously  affected  by  the  Taiping  reliellion, 
which  desolated  nearly  half  of  the  land,  including 
the  best  cultivated  jwirt  of  the  empire.  PVom  the 
eflFects  the  country  was  a  lonj;  time  in  recovering, 
nor  has  it  by  any  means  fulty  recovered  yet,  a 
proof  of  which  is  affurded  by  the  fact  that  several 
larf^e  cities  in  the  neighborhood  of  .Shanghai  are 
yet  in  large  part  fields  of  extended  rtiin-iu'aps. 
From  \he9e  circumstances  it  is  evident  that  the 
figures,  as  given  by  the  national  autiiorities,  are 
too  high,  illuMt rating  lite  thorough  ynbusiuesslike 
metho<iy  of  the  government.  How  much  they  are 
too  high  cannot  l*  detinitely  paid,  but  from  an 
estimate  of  the  actual  differences  between  the 
returns  of  various  provinces  and  the  levied  taxfs 
for  the  same,  they  must  l)e  decreaped  by  at  least 
one-lhird.  The  central  government,  moreover, 
is  continually  called  upon  to  furnish  lelief  to  dif- 
fertj'nt  provinces  suffering  from  famine,  or  from 
damages  by  storraa  and  floo<ls,  so  that  scarcely  a 
year  goes  by  in  which  a  million  taels  are  not  thus 
expende*!. 

It  is  also  difficult  to  estimate  with  accuracy  the 
income  derived  from  the  lax  on  natural  produc- 
tiooH,  the  so-called  grain  or  rice  tribute.  A  por- 
tion of  this  is  devote<l  to  the  sustenance  of  the 
imperial  army,  and,  like  all  the  otlker  taxes,  is 
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distributed  unequally  in  the  different  provinces.  ^ 
There  is  a  tendency  to  c«imn»ute  this  tax  by  th« 
payment  of  silver,  but  the  monstrous  abu* 
which  such  commutation  oiiens  up  on  the  part  < 
the  officials  is  the  greatest  drawback.  The  total 
amount  reaches  alx>ut  five  arxla  half  million  piculu, 
worth  seven  and  a  half  million  taels  (i|10,0<X»,0<>0), 
Tliis,  however,  represents  the  smu  received  by  the 
goremment,  by  no  means  wliat  is  r»aid  by  tb« 
people.  An  evidence  of  what  the  people  nr 
really  romi>elletl  to  pay  will  be  best  shown  by  ll 
following  incident.  A  foreigner  was  requiretl  \ 
pay  a  certain  toll-tax  of  14,000  cash  on  a  cha 
tered  junk,  which  he  did,  but  demanded  ftl 
receipt.  This  was  furnished  him,  but  only  for 
6,40<<  cash.  The  discrepancy  not  at  all  suiting  his 
ideas  of  business,  the  owner  applied  to  his  c»mRul 
for  relief,  who,  after  corresprmdence  with  the  ofli- 
cialfl,  ascertained  that  the  latter  sum  represented 
the  actual  tax;  the  remainder,  the  c«.»st  of  freight  on 
the  money,  the  loss  and  cost  of  melting  tlie  coin 
and  transforming  it  into  Pekin  taels,  and  vaiinus 
other  ejqxinses.  One  cannot  but  lie  amused  at 
such  exorbitant  charges,  though  |>erhap8  we  in 
America  are  not  wludly  above  rcjiroach  in  similar 
charges  on  non-«lutiable  imix»rt*j.  The  incident, 
however,  only  illttstrates  the  condition  of  affairs 
over  the  whole  kingdom.  For  every  tael,  for 
every  picul  of  rice,  there  are  added  so  many 
charges  and  counter  charges,  that  the  sum  is  mew 
than  doubled.  A  yet  greater  evil  is  the  ooe 
already  mentioned,  by  which  every  district  chirf 
or  tax-receiver  is  allowed  so  much  liberty  in  the 
imposition  of  tiixes.  The  oflitt^rs  all  roceivt*  like 
salaries  and  penjui-sites,  but  there  exist  vast  dif- 
ferences in  the  value  tif  the  difftTent  |>osts.  Each 
district  chief  must  furnish  a  certain  definite  quota. 
The  excess  Ix'longa  to  liimself,  not  always  to  ^ 
into  his  private  jKxket,  for  the  p<iwers  tiiat  1)c, 
whether  city,  statu,  or  judicial,  nil  come  in  for 
tlouceurs,  and  vice-kings,  gov«>rnor8,  jtidges,  apd 
commissioners  all  wax  eqimlly  and  enormously 
rich. 

The  avei-age  grotmd-rent  for  cultivated  rice-land 
is  alxjut  one  dollar  per  acre.  Of  the  eight  hundred 
million  acn-s  of  land  in  the  empire,  one-half  is  till- 
.ible  ;  and  allowing  in  the  moat  llUTftl  way  for 
all  contingencies,  and  fstimating  the  av 
at  li'ss  than  half  of  that  mentioned  a 
amouut  yiaid  by  the  j>et)ple  must  reach  oiic  Liiti- 
dred  million  dollars,  of  which  the  government  rr- 
ceives  not  over  forty  millitm.  All  the  rent  ol  flu 
va«t  sum  represents  the  cost  of  collwling  ami  'in 
aggregate  stealings  of  the  collectors. 

The  .salt-tax  or  monopt»ly  is  one  of  the  ^^^^* 
peculiar,  as  it  is  one  of  the  most  iuiptirtuut.  sour 
of  revenue.     The  empire,  in  its  salt  administn 
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ment a  definite  sum  annually :  whatever  else  he 
t-an  get  he  haa  for  himself.  Even  in  tboae  ports 
where  the  ratee  of  duty  are  prescribed,  and  under 
the  charge  of  foreiKn  officers,  he  is  not  to  be 
cheated  out  of  his  perquisiteB.  Tlie  foreign  offi- 
cials have  no  control  of  the  money  received,  which 
18  paid  over  to  the  Cliineae  collector,  who  abBorhe 
three-iifthfi,  and  places  the  rest  at  the  dispc>sa)  of 
the  government.  The  central  government  has, 
however,  recently  exj)re8se<i  a  desire  to  receive  a 
larger  nhare  of  the  income  :  that  it  can  fully 
reform  the  abuHCs  is  not  |K)K8ible. 

The  income  frtim  taxes  on  opium  baa  very  ma- 
terially increased  since  the  opening  up  of  foreign 
traffic.  The  imjMjrt  duties  are  only  moderate  in 
amount,  but,  as  soon  as  the  opium  comes  into  the  im- 
mediate hands  of  the  Chinese,  it  is  taxed  repeatedly, 
and  to  a  much  greater  extent.  About  seventy  thou- 
Kand  chests  are  brought  in  annually,  each  paying 
a  tax  varying  from  twenty  to  sixty  taels.  This 
income,  tliough,  is  looked  upon  as  an  especial 
perquisite  of  the  collector  of  customs,  who  nhsorlw 
th*'  larger  part  of  it. 

Of  the  various  smaller  taxes,  the  least  important 
are  the  ones  on  the  transportation  of  tea  to  those 
provinces  where  it  is  not  grown,  and  on  mines. 
Those  derived  from  the  licensing  of  merchants  and 
pawnbrokers  are  more  important,  especially  from 
the  latter,  each  of  whom  is  required  to  pay  a 
license  of  from  one  thousand  to  five  thousand 
dollars,  and  yearly  dues  of  one  or  two  hundred 
dollarB.  Another  source  of  income,  that  of  the 
{Miyment  for  registry  in  land  transfers,  would  lie 
important  were  the  laws  enforced,  which  they 
are  not.  The  fees  amount  to  three  jjcr  cent  of  the 
sale-price,  hut  they  are  often  evaded  by  an  under- 
statement of  price,  or  even  by  the  neglect  to 
record  Ihe  sales  at  all,  though  uon -recorded  sales 
of  hind  ate  illegal. 

The  most  characteristic  Chinese  tax  is  the  /I'/fin, 
a  toll-tox,  or  duties  on  inland  transporl-ation.  This 
tax  has  given  rise  to  dispute  on  the  i>art  of  foreign 
governments  on  account  of  its  illegality,  or,  rather, 
perversion  of  international  treaties,  That  it  is 
illegal  in  «ny  other  sense  cannot  In*  said,  for  the 
simple  reason  that  in  China  the  highest  form  of 
legality  is  the  emperor's  decree. 

This  tax,  which  is  of  recent  introduction  and 
has  only  assumed  importance  within  the  last 
twenty  years,  is  imp<.»sed  up>on  certain  classes  of 
goods  in  their  transportation  across  tiie  country. 
An  imi)crifil  decree  authorizes  the  levying  of  it 
in  any  given  province,  whereupon  a  central  pro- 
vincial office  and  toU-etations  are  established,  their 
number  depending  upon  the  amount  and  kind  of 
traffic,  averaging  upon  the  moet  important  thor- 
oughfares, whether  by  land  or  water,  one  in  alK>ut 
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every  ten  wiles.  The  tas  at  each  station  is  small, 
but,  when  the  distance  traversed  is  great,  it  may 
reach  6fty  per  cenl  of  the  grosa  value.  No  definite 
control  can  be  had  over  the  income  of  these  sta- 
tions, as  there  is  little  or  no  check  upon  them.  In 
fact,  the  officers  in  charge  generally  get  what  they 
can  from  the  transporter,  whose  willingness  to  pay 
dejjends  vt-ry  much  ufion  whether  he  can  evade 
the  tax  by  going  round  the  station.  Often  the 
oarrier  and  collector  wrangle  over  the  i>rice,  and 
finally  settle  upon  one  much  less  than  first  de- 
manded. Tlie  data  for  estimating  the  sums  derived 
from  this  tax  are  more  reliable  than  thoee  of  any 
other.  The  minister  at  Pekin  gives  between  seven- 
teen and  eighteen  million  taels  as  Ihe  annual  in- 
come from  tliis  source,  and  his  figures  are  jjrobably 
nearly  correct.  Of  this  atnount,  al>out  one-half  is 
derived  from  UkinoD  salt  and  opium,  the  remainder 
fn>m  various  other  goods. 

The  entire  amount  of  all  the  taxes  which  have 
been  spoken  of  reaches  the  sum  of  sixty-eight  mil- 
lion taels,  or  ninety-seven  million  dollars.  The 
amount  w*hich  each  province  has  to  furnish  is 
estimaled  annually  l>y  the  minister  of  finances. 
Should  some  fjctraordiiiary  necef?8ity,  as  famine  or 
war,  require  larger  contributinns  th«n  are  laid 
down  m  the  annual  budget,  those  provinces  most 
likely  to  resfxxnd  are  called  upon  for  additional 
amounts.  When  the  last  ca-sh  is  exhausted  from 
tbeae  sources,  then  recourse  is  had  to  extraordi- 
nary means,  appeals  to  wealthy  citiacens,  requests 
couclie*]  in  such  urgent  terms  that  a  disregard  of 
them  is  fieri  Iouk. 

Not  many  reforms  can  be  expected  in  China's 
financial  systems.  The  absolute  monarchical  gov- 
ernment, the  hordes  of  mandarins  who  find  their 
living  in  tlie  present  systems,  and  the  yet  general 
distrust  of  foreign  advice  and  counsel,  all  hinder 
the  empire  from  throwing  off  the  shackles  that 
now  imjiede  her  every  movement.  8,  W. 


DRAWING  JN  PUBLIC  SCHOOLS. 

Fob  mimy  years  past,  those  who  are  m<iet  inter- 
ested in  improving  the  elementary  education  of 
this  country  btive  Ix^u  agreixl  that  far  more  attfin- 
tion  ougltt  U.>  be  Itewtuwwt  tijK>n  tin.'  art  of  draw- 
ing. Those  esjjei'ially  who  are  intereste^l  in  schools 
fur  manual  training  and  in  scirniific  hcIuxjIs  have 
been  firm  in  demanding  that  all  young  si^holara 
Bb«»yjd  lie  enct»urage«l,  if  nut  retiuirenl,  to  attain 
Home  proficiency  in  this  useful  art.  Many  have 
inHisted  that  drawing  should  l>e  pLnced  next  in 
imi»<>rtance  to  reading,  writing,  and   arithmetic, 

Jndtuitrial  and  high  art  education  in  the  Unitcil  Siatea. 
By  I.  Edwards  Olarkk.  WanUlugtuD,  U.  S,  bureau  ofedu- 
tntinn,  INK. 


and  have  regrette<l  that  the  children  in  publ 
schools  have  been  forced  to  give  so  much  timr  i 
aciiuiring  a  familiarity  with  geographic*!  nomen 
clature,  when  an  ei}ual  amount  of  lalx>r  wo 
have  trained  the  eye  to  observe  -with  minute 
curacy,  and  the  hand  to  delineate  with  truth  lb 
which  the  eye  has  seen.  Notwithstanding  thil 
imanimity  of  opinion  among  those  who  are  qua 
fled  to  give  advice,  the  schools  of  the  country  i 
in  general  far  from  doing  what  they  ought,  i 
provide  instruction  in  drawing.  Great  advantv: 
have  been  made  within  the  past  fifteen  or  twenty' 
years ;  and  in  certain  si^hools,  and  even  in  certain 
groups  of  schools,  good  results  have  litsiu  attJiined. 
It  is  now  most  important  tlujt  the  oxperien«? 
which  has  been  actjuired,  and  the  methods  which 
have  been  successfully  employed,  should  be  naoer- 
tained,  compiled,  and  promulgated  in  such  wayij 
as  wiil  secure  the  widest  consideration. 

For  many  years  past,  Mr.  Isaac  Edwards  Clark^l 
of  the  Burt^u  of  education,  has  Ix^n  engaged  i 
compihng  such  a  reiiort.  Two  or  three  timee  bill 
work  has  been  made  ready  for  the  printer  ;  but  iia| 
issue  haa  l»een  jjostponed  for  the  lack,  wo  l>elie 
of  ade^juule  appropriations  from  congress.  Alj 
length  we  havo  tx'fore  us  a  volume  of  a  thoosand  j 
pages,  distributed  in  four  parts.  There  is.  first,  % 
series  of  pai^rs  by  the  author  on  *  The  deuuicracy 
of  art ; '  then  an  account  of  the  otTorts  which  havu 
been  made  to  secure  instruction  in  flrawing  \n  the 
public  schools  ;  third,  a  series  of  statistical  talUes 
illustrating  the  comlilion  of  fu-t  st^hcxjls  luul  uius*^ 
uins ;  {uid,  finally,  an  apjjendix,  occtipying  tour 
hundretl  pages,  and  including  a  gn-at  varifty  uf 
reiwrts,  hnrtures,  and  sche<Jule8  pertinent  to  tins 
subject  of  art  education.  The  work  is  very  r>»m- 
prehensivc,  being  evidently  designed  for 
ferent  sorts  of  readers,  —  those  who  are  i 
in  the  historical  aspects  of  the  subject,  tiioee  whu 
nce<l  to  be  persuaded  of  tbeim|Hirtim<x«of  art  edu- 
cation, and  those  who  require  to  be  cnUgbt*'nc»! 
in  respect  to  metho<ls  of  instruction  wliirJj  lui\e 
lieen  employe*!.  By  the  use  of  the  elal>orfttc  in- 
dex, readers  of  all  these  clas»e8  may  derive  fnwi 
this  volume  much  meful  information  not  ol)»c*' 
wise  accessible  ;  but  the  author  would  have  ren- 
dere<l  an  additional  service  if  he  Imd  added  will* 
greater  fre«'dom  his  own  critical  comments  u}i«tn 
the  various  plans  u  Inch  have  l.>een  adriple^l.  Ilia 
preliminary  essays  reveal  the  mind  of  one  who  luu 
long  l)een  familiar  with  the  progress  tif  the  firm 
arts,  and  who  has  Vx'cn  accustomecl  to  refiert  ui<in 
their  relation  to  the  progress  of  sfxnety.  llepoiul* 
out  with  clearness  the  influence  of  taste  and  nVill 
uiion  the  enjoyments,  the  trade,  and  tb<-  ■>r.^i.<r 
ity  of  the  people.  He  touches  with  fa«  - 
aU  the  indications  which  are  to  l>e  seen,  t-r-,"-  i ... 


im.] 


^^■rc  and  mnjuifacturee,  of  American 
^^Hc  writes  with  I'litlntsiasui  and  synipa- 
^Htu  eiiC4ju  rage  what  is  good  rather  tliaii 
^H  what  in  bad.  He  has  aptxu^'^tly  in 
PPRlt'aidrrs  the  manngers  of  puhlic  e<iuca- 
1  iie  btrives  to  incite  them  by  the  deacrip- 

■i  lias  been  accomplished,  and  by  gently 
llustrationB,  to  'lend  a  hand*  in  the 
bnal  movement.     Hie  piirjM^se  is  de- 
tht»  higher  commendation  ;  and  the 
res  which  he  has  broii^lit  tojj^ether, 
loiint  of  painstaking;:,  will  prove  to 
arRunients  and  examples  to  be  drawn 
imerable  commwsionere,  suixrintend- 
dSrectoraof  wlucation  in  hc^IiooIs  of  every 
.the  kinderKarten  to  the  uuivereity. 
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TMPHANT  DEMOCRACY. 

liTORKW  Carneqie  Ls  well  knoMm  as  a 
and  auccessfid  l>U!iiness  man,  a  capitaliHt 
wealth,  a  traveller  of  experience,  and  an 
in  citizen  of  public  spirit.  He  is  an  excel- 
^^  a  class  more  numerniia  and  more  in- 
^H^merica  than  in  any  other  country  of 
^Re  is  eminently  a  practical  man.  There 
^Hipread  impresfiion  that  the  practical  man 
nly  more  competent  to  carry  on  aifairs, 
be  has  n  great  advantage  over  the  theo- 
I^Id  his  books  and  unacquainted  with 
mire,  in  the  theorist's  own  walks  in  life  ; 
cnn.  if  be  tries,  run  a  l)etter  newspaper, 
ptter  legislation,  and  write  a  better  book. 
he  practical  man,  therefore,  enters  the 
Xxxve,  and  dtscuH$ea  important  public 
dch  is  e:ipected  of  him  :  hia  knowl- 
ft.abould  give  him  a  broader  point  of 
ation  should  be  keener ;  his  in- 
be  more  exact  and  more  com- 
pul'i  have  a  Ijetter  grai^p  of  the  prin- 
have  grown  to  be  axiomatic,  a 
power  of  combining  facts  and  j)rinciple9 
BrmI  Btatements  ;  hia  views  should  be  more 
i  and  more  lucid  than  those  of  the  ordinary 

gtfcy  ibis  high  standard,  it  must  be  frank- 
H|that  'Triumphant  democracy*  \&  not 
^VThe  author's  point  of  view  is  suffi- 
i&t  fortli  in  the  dedication,  the  keynote  of 
jirork  :  "To  the  beloved  bepubuc 
equal  laws  I  am  made  the  peer  of 
{though  denied  political  equality  by 
Dd,  I  dedicate  this  book  with  an  in- 
atitude  and  admiration  which  the 
Bitizen   can  neither  feel  nor  under- 

I  democracy;  or.  Fifty  jfe<ira*  march  of  the 
nbntw  CAtUfKoiK.     Kew   Yotk,   Scribner, 


stand."  To  make  the  native-bom  citizen  appre- 
ciate the  full  meiisure  of  his  birthright,  and  to 
teach  the  foreigner  the  blessings  of  the  American 
system,  the  lirst  requisite  is  accuracy  of  state- 
ment. If  grave  errors  of  observation  and  of  state- 
ment of  fact  are  found,  the  effect  of  the  book  is 
marred,  if  not  wholly  taken  away.  What  will 
the  native  prohibitionist  think  of  the  siateraent 
that  *  tlrunkennoea  is  quite  rare '  among  American 
workmen  (p.  IW)?  What  will  the  Norwegian  say 
to  the  assertion  that  '  the  lumbe-r-trade  is  tin  in- 
dustry peculiarly  American'  (p.  319)?  How  will 
the  man  who  reinembers  the  Mexican  war  accept 
the  glorification  of  '•  the  Americtm  poople  [who] 
have  never  taken  up  the  swonJ  except  in  self-de- 
fence or  in  defence  of  their  institutions''  (p.  205)? 
Can  the  author  ever  have  betn  in  Germany  with- 
out knowing  that  the  United  States  is  not  ''  the 
oom]try  containing  the  smallest  proportion  of 
illiterates  "  (p.  489)  ?  Does  any  man  who  thought- 
fully considers  the  present  state  of  public  feeling 
in  France  believe  that  '  the  reign  of  tl^e  maases  is 
the  road  to  universal  peace*  (p.  102)?  la  the  prac- 
tical man  satisfied  that  "the  theatres  and  opera- 
houses  of  the  princi]m.l  cities  in  America  are,  of 
course,  much  superior  to  those  in  Euroj»e  l>ecauBe 
they  were  built  more  recently "  (p.  a30)  ?  The 
passages  just  quoted  are  fair  examples  of  recur- 
ring errors,  mistakes,  incomplete  statements,  and 
hasty  generalizations. 

The  idea  of  the  book — to  put  into  readable, 
entertaining  form  the  causes  of  the  marvetloua 
growth  of  America  —  tlie  idea  is  not  a  bad  one  : 
the  exec:ution  is  totally  inadequate,  and  inade- 
quate for  a  very  simple  reason,  Mr.  Carnegie  has 
been  too  busy  in  doing  other  things  to  give  the 
necessary  time  for  reading  and  reflection :  bis 
knowledge  is  insufllcient.  That  the  United  States 
is  triumphant  we  nil  know  :  that  the  triumph  is 
wholly  or  largely  due  to  democracy  may  or  may 
not  l)e  true ;  but  Mr.  Carnegie  has  not  proved  it : 
if  it  is  ever  to  be  proved,  it  must  be  by  the  despised 
theorists,  who  are  willing  to  spend  a  lifetime  in 
grovelling  after  the  dry  details  of  the  history  of 
many  nationa.  A.  B.  Hakt. 


PRESTWICWS  GEOLOGY. 
The  reputation  of  Profeesor  Prestwich  as  a 
geologist  lends  an  especial  interest  to  tlio  apjiear- 
ance  of  a  general  treatise  from  his  hands,  emlxnly- 
Ing  the  facta  and  theories  that  his  long  experience 
has  led  liim  to  regard  of  the  greatest  value  to  the 
student.  Tlie  first  volume  of  the  work,  lately 
issued  by  the  Clarendon  press,  tre»ita  of  subjects 
chemical  and  physical.     The  second  volume,  not 

Otnttigy,  chemical,  phytical,  and  ftratiffraphical.     By 
Joscra  PBBSTwitiH.  Vol.1.  Oxford.  Clarendon  jtr.,  18«8.  8». 


110 


8CLEXCE. 


{Vol.  VUL,  j 


yet  publiBhe«i,  will  include  cljaptera  on  Htratig- 
raphy  and  palwntology,  and  a  discuswion  of 
theoretical  questions  connect4?d  with  hiHtoriaU 
j<;e«»logy  and  tlie  ev<»lutioTi8  of  the  earth.  Thi» 
will  thei*ofore  probably  be  the  more  entertaitilnK 
of  tht*  two ;  hut  the  book  now  liefore  uu  is  attrac- 
tively  written  and  makes  easier  reading  than  luoet 
geolopwU  tnanuaU.  Its  stylo  is  between  the  ex- 
treme condenBatit>n  of  the  encycIope<lic  text-lxjoks, 
and  the  more  literary  fonn  of  Lyell'a  •  Principles.' 
Except  in  the  chapters  that  are  necessarily  occu- 
pie<l  with  simple  definition  and  tabulation,  there 
is  a  satisfactory  amount  of  nrf:unient  and  discus- 
sion, and  a  careful  presentation  of  both  sjde«  of  a 
«lue»tion  ;  ao  that  the  learner's  attention  is  held  t<i 
the  facts  long  enough  to  allow  him  to  acquire 
them  familiarly,  and  to  i*erceive  that  their  i>rojM<r 
under»tanding  requires  a  hiBher  mental  prcxess 
than  mere  memorising.  The  work  is  further 
intentionally  a  statement  of  the  evolutionary 
rather  than  of  the  uniforinitarian  view  of  ge<iloRy, 
which  LyeU'ftleaflt'rsbipso  long  in  England  placed 
too  prominently  before  many  students  :  there  was 
under  Lyell's  teaching  no  room  between  oniformi- 
tarianiani  and  catastrophism  for  the  safer  middle 
ground  which  Prestwich  clearly  states,  and  which 
is  now  certJiinly  the  dominant  view  held  by  work- 
ing geologists.  The  change  in  the  rate  of  denud- 
ing processes  and  of  eruptive  action  from  ancient 
to  later  giH)logical  times  may  be  naminl  in  illustra- 
tion of  this.  Under  the  latter  subject,  it  is  an 
additional  satisfaction  to  see  proroiDence  given  to 
the  mechanical  origin  of  eruptions,  and  only  a  mxh- 
ordinate  ini(H)rtance  attached  to  Scrope's  theory  of 
the  action  of  steam  and  other  gases  ;  and  to  find 
definite  statement  of  tlie  nietamorfihism  of  erup- 
tive as  well  as  of  sutlinientary  rocks.  Indeed,  it 
would  l)e  easy  to  name  many  more  examples  of 
treatment  that  must  commend  themselves  to  the 
American  as  well  aa  to  the  English  taste,  while 
there  are  only  two  st-ctions  that  are  likely  to  excite 
any  general  dissent,  —  one  on  the  origin  of  valleys, 
whirh  attributes  tCK)  much  influence  to  fissures  to 
find  full  acceptance,  at  least  in  this  country  ;  and 
another  in  which  nuich  imi^rtance  is  attached  to 
Elie  de  Beaumont's  extinct  theory  of  parallel 
mountain-ranges,  which  is  certainly  given  more 
space  than  students  in  this  last  quarter  of  the 
century  should  ask  for  it.  The  author's  familiar- 
ity wiih  the  geology  of  this  country  has  not  been 
such  as  to  proiupt  many  quotations  from  our  sur- 
veys, nor  to  change  the  triaaaic  coloring  of  tlie 
copper-bearing  rocks  of  Lake  Superior  on  the 
reduced  copy  of  Marcou's  geological  map  of  tlie 
world,  which  serves  as  a  frontispiece  ;  so  that,  as  a 
book  for  class  reference  in  our  higher  schools  and 
colleges,  this  work  will  hardly  gain  the  reputation 


of  deilcie's  texl-Uxjk  :  but,  if  th«  ej 
fashion  of  placing  dilTerent  Inxiks  in  the  h 
every  member  of  a  class  could  be  introduc 
one  would  certainly  be  one  of  the  most  jxjp 
W 

PORTER'S  MECHANICS  AND  FAS 
This  work  is  one  of  those  attempts,  bo  « 
in  our  day,  to  •  reconcile  science  and  re 
The  main  thesis  of  the  author,  which  he  eo( 
through  many  chapters  to  prove,  is  this  ;  i 
truth,  physical  and  spiritual,  is  made  know 
by  *  revelation,'  and  could  never  become 
to  us  by  any  other  uieans.  Tlius,  he  enys 
met^hanieal  science,  '*  roan,  in  his  conscioi 
ranee,  and  w  ith  a  sense  of  entire  depei 
makes  his  ap(>eai  inimeil lately  U>  the  ] 
Source  of  irutli ;  that  the  uietlRKls  of  expe 
and  observation  are  the  divinely  Hpix>inU*d 
which  this  appeal  is  made  and  the  revela 
physical  truth  is  received"  (p.  38).  Having 
lisbed  this  thesis,  to  his  own  talisfactiont  h 
on  to  infer,  that,  since  all  other  truth  is  gi 
revelation,  we  should  naturally  expe<^t  tl 
ligious  truth,  the  most  imiM>rtant  of  all,  w< 
given  in  the  same  way.  Thus  he  thinks  to 
lish  the  doctrine  of  revelation  in  the  then 
sense. 

Now,  ID  all  this  there  is  great  oonftu 
thought,  resulting  from  the  use  of  the  won 
elation '  in  two  quite  different  senses.  Tb 
elation '  which  the  author  .speaks  of  in  pi 
science  is  nothing  but  the  presentation  of  ( 
to  our  senses,  and  this  is  not  a  revelation  ol 
at  all  Truth  is  not  a  property  of  object*, 
thoughts  ;  and  all  our  thoughts,  whether  t 
false,  are  the  product  of  our  own  mental  ac 
It  is  absutd.  therefore,  to  say  that  scientifi( 
is  revealed  to  us  from  an  extenial  source,  i 
other  hand,  the  sacred  books  of  religion  ar 
to  contain  religious  truth  itself  in  the  fo 
propositions,  ami  we  have  nothing  to  do 
receive  and  assimilate  it.  At  best,  thei 
there  is  nothing  more  than  a  {loetic  analu 
tween  the  two  cases,  and  nothing  whale' 
base  an  argument  on. 

Mr.  Porter's  main  doctrine  being  thus 
live,  it  is  unnecessary  to  criticise  his  book  in  i 
but  we  would  call  attention  to  the  cba^ 
'  The  revelation  of  Grod,'  as  an  example 
author's  method.  He  expreasly  says  thatCk 
not  be  known  by  the  intellect,  but  only  by  I 
with  much  more  to  the  same  etTect.  It  is  i 
such  methods  as  these  that  science  and  rt 
can  be  harmonized. 

Mechanict  and  faith:  a    giiuly  of  tpiriluat   Ir 
nature..     By  Cbarlcs  Ti4JiOT   Pt>RT»a.      Kow  *« 
nam,  IHtJfl.    IS*. 


FRIDAY.  AUGUST  6.  1886. 


kWT  AyD  CniTlClSM. 
SVUbER  of  Ihe  Philadelphia  Aineri- 
srticle  on  '  UnrecoKtiized  proprietor- 
iliag  oul  the  difficulties  encountered  in 
ig  men  of  the  mosi  heneHcent  inventive- 
id  recottnlJDg  with  many  illustrations  bow 
originator  of  a  new  device   reaps  a 
tljof-e  who  come  after  and  make 
lone  of  tlie  original  ortiBce   become 
Wyatt  invented  roller^pinning,  and 
invented   the   f^pinning -jenny  :     but 
;lit  appropriate*!  both,  and  was  the  only 
wl '  mrin  of  the  three.    On  reading  further, 
iurpri«»e  thai  we    find   •  Myer.*  whose 
have  eaved  thousands  of  dollars,' 
with   the  successful  Arkwrights,  hut 
neglected  Wyatls  and  Hargreavea,  where 
loriously  out  of  place.     It  is  ililticult  to 
whose  mind   the  idea  of  daily   wealher- 
ak  practical  shape  ;  but  (he  idea  was 
out  iu  Earu|>e  several  years  before 
ductioa  here,  if  we  except  the  charts  with 
^rufesMOr  Henry  used  to  entertain  Wsitors 
SmitliMtbian  in  1809  or   I860,  antl  which 
ttve  «farly  grown  into  a  sysleinaiic  service 
not   been   for   the   interruptions  of  1861. 
ibU.  Profeasor  Cleveland  Abbe  had,  with 
Mance  of  local  enterprise,  establivshed  an 
tontinnoiu,  and  aucoessful  weather-service 
nnati  n  year  l>efore  weather-prediction  was 
ken  t»y  the  goveniment.    It  was  essentially 
Boinxmti   service  that  CJeneral  Myer,  with 
^ricnie  executive  ability  and  the  ifupport  of 
remment  treasury,   appropriated   and   ex- 
into  a  national  service ;  taking  not  only 
liods,  but  it*  director,  who  has  ever  eincje 
I^Bl   though    anonymously,    the    lea<iing 
^^pic^iher   of   llie   weather-bureau.     The 
tM*j    article   is  an  ezamplo  of  the   very 


:  OP  CHAKLES  Goodyear,  the  well-known 
',  hm  lately  felt  it  to  be  his  duty  to  make 
particulars  in  respect  to  the  origin  of 
•rublier  patents,  which,  if  not  hitherto 


unknown,  have  been  generally  forgotten  by  those 
who  participate  in  the  great  advantages  which 
have  followed  the  wonderful  expansion  of  india- 
rubi)er  manufactures.  He  wishes  particularly  to 
controvert  the  idea  that  his  father's  discovery  waa 
accidental ;  and  for  this  purpose  he  publishes  his 
father's  ac<rount  of  the  various  steps  which  wt-re 
taken  by  him  as  far  back  as  1838  to  ascertain 
what  modifications  could  be  made  in  'the  mate- 
rial,' as  he.  was  accustomed  tocall  thegum-elnstic^ 
in  order  to  adapt  its  peculiar  properties  to  the 
greater  service  of  mankind.  Tlie  inventor's  own 
narrative  was  printed  in  1849,  in  a  very  few 
impressions,  upon  thin  sheets  of  a  tissue  made  of 
cotton,  and  shows  conclusively  by  what  prolonged, 
intelligent,  painstaking  endeavors  he  reached  the 
processes  which  ai*e  known  as  'vulcanization,' 
Few  persons  are  aware  of  the  great  changes  which 
were  introduced  by  these  discoveriea,  or  of  the 
constant  increase  in  india-rubber  manufactures. 
In  1870  the  imports  of  the  crude  material  were 
five  million  pounds  ;  in  1S86  they  were  twenty- 
five  millions. 


The  narrative  from  which  we  draw  these  i»ar- 
ticulars  also  calls  attention  to  the  fact  that  Good- 
year at  an  early  day  foresaw  most  of  the  innumer- 
able applications  which  were  destined  to  follow 
the  promulgation  of  his  process.  There  is  a  cir- 
cular of  his,  which  was  issued  in  1844,  announ- 
cing the  invention  or  discovery  of '  a  metallic  gum- 
elastic  composition,*  enumerating  its  properties 
and  its  possible  uses,  and  inviting  '  the  most  search- 
ing investigation  and  the  most  severe  trial.'  In 
the  light  of  all  that  has  followed,  the  prophetic 
sagacity  of  the  inventor  is  as  noteworthy  as  hia 
inventive  power.  It  is  a  pity  that  a  life  arduously 
devoted  to  the  ftdvancement  of  an  idea  which  was 
fertile  in  utilities  should  have  been  so  much  de- 
pressed at  one  stage  by  penury,  at  another  by 
extreme  ill  health,  and  again  by  vexatious  and 
almost  interminable  litigations.  Tlie  tinal  decision 
of  the  U.  S.  supreme  court,  confirming  Goodyear's 
claims,  waa  given  four  years  after  the  patent  had 
expired,  and  eight  years  after  his  death. 


Dr.  M.  a.  Veedeb  of  Lyons,  N.Y.,  has  sent  a 
letter  to  the  Rochester  Demoa^tt  and  chnmkU 
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(July  21)  on  •  The  Bignificance  of  coincident 
weather-conditionB,'  in  which  he  points  out  that 
the  recent  tornadoes  in  Kansu-*  City  and  Madrid 
were  nearly  simultaneous,  that  the  lale  •  sirocco' 
in  Dakota  accompanied  intentie  beat  in  southern 
£uro(>e.  and  that  many  other  examples  of  con-e- 
spondinji;  weather  may  be  found  in  widely  separat- 
ed localities.  From  this  basis  he  concludes,  with- 
out any  sufficient  examination  of  the  dissimilar 
weather  that  so  generally  prevails  in  widely 
separate*]  localities,  that  *'  the  common  cause 
which  originates  wide-spreaJ  atmospheric  con- 
ditions of  exceptional  character  .  .  .  can  be  none 
other  than  variations  in  the  condition  of  the  sun." 
This  can  hardly  mean  that  the  appejirance  of  a 
spot  on  the  sun  at  once  brings  forth  tornadoes  on 
the  earth  :  tornadoes  are  known  to  arise  under 
mtich  more  local  conditions  ;  and  the  coinci- 
dence of  their  occurrence  in  Kansas  and  Spain  is 
most  trivial  when  it  is  recollected  that  the  large 
disturbances  in  which  the  tornadoes  spring  up 
probably  came  from  remote  I)eginninp9,  unequally 
distant  in  time  and  place  from  the^e  points  of 
action.  The  coincidence  is  especially  trivial  in 
view  of  the  great  amount  of  non-coincidence  it 
has  to  balance.  Yet  if  this  be  not  the  meaning, 
the  suggestion  is  simply  a  vague  truism,  of  no 
value  from  its  very  antiquity  and  indeliniteness. 
No  one  %vill  deny  that  the  sun  is  at  the  bottom  of 
all  our  weather-changes  :  but  who  will  explain 
the  full  control  that  it  exerts,  and  follow  the  pro- 
cess from  beginning  to  end  ?  , 


Tlieoriea  of  this  kind  have  a  remarkable  resem- 
blance. They  pass  at  once  from  near  effect  to  a 
remote  cause,  impatiently  bridging  over  with 
wide-«i)anning  assertions  a  whole  world  of  process 
that  lies  lietween.  They  fail  to  see  behind  the 
immediate  facts,  and  discover  the  long  train  of 
events  leading  up  to  them.  They  represent  the 
theory  of  special  creations  on  the  inorganic  side 
of  nature.  They  always  include  a  convenient 
corollary  of  about  this  foim  :  "the  disturbing  in- 
fluence due  to  (Changes  in  the  condition  of  the  sun 
may  l>e  modifie<l  to  some  extent  by  local  con- 
ditions, so  that  it  will  not  always  manifest  itself 
in  the  same  way  in  every  part  of  the  eartJi." 
What  with  an  entire  lack  of  definition  oi  the 
sun's  disturbing  infiuence,  a  complete  assortment 
of  '  local  conditions'  on  the  earth,  and  a  glorious 
variety  in  our  weather,  coincidences  may  k)e 
found  without  limit.     Finally,  there  is  the  unfail- 


ing presumption  of  novelty-      *•  Studii 
way,  meteorology  liecomes  a  science, 
collection  of  miscellaneous   facts  with 
ence  to  underlying  causes  gives  no  insigl 
reaches    no    conclusion ; "  but     the  new 
•*  may  serve  at  least  to  direct  our  in<jq 
may  open  up  new  and  unexpected 
search"— just  as  if  the  ideas  of   his] 
not  been  written  over  and  over  again,  i 
truth  and  error  are  almost  as  old  as  tli 
hills  around  Dr.  Veeders  home  ! 


The  p<Jiso>aNO  of  143  persona  in 
followed  by  a  similar  accident  in  Cb 
by  which  fifty  i>er8on8  were  made 
attacks  Iwing  attributed  to  ice-cream,  \ 
chemihts  throughout  the  country  to  ex 
tally  the  ingredients  employed,  in 
cover  if  po^ible  which  one  is  account 
pi:»isoaou8  effects.  As  has  already 
Science,  Professor  Vauglmn  of  Michi^ 
it  upon  tyrofcoxicon,  a  new  poison  vrh 
discovered,  and  which  he  believes  to 
during  the  decomposition  of  milk. 
Bartley  of  the  L.  I.  college  hospital 
gated  a  number  of  rrasos,  and  gives  tis  ! 
that  the  deleterious  effects  protluced  in  thesi 
of  fMiisoning  by  ice-cream  is  due  to  the  gi 
wliich  is  now  largely  employed  by  manufai 
of  ioe-<:ream  to  give  body  t«  their 
this  gelatine  is  of  jioor  quality  it 
goes  decompo.'*iti(m.  Dr.  F.  A.  Mor 
Metlical  record,  July  iH,  1880,  refers  1 
effects  to  the  flavoring  extract,  and  i 
all  the  reported  csases  vanilla  has 
this  purpose.  He  has  found  a  numb 
ences  to  similar  poisoning-cases  in 
German  literature,  which  toxic  pheno 
lieen  spoken  of  as  *  vanillism."  In  Eurogi 
the  vimilla  used  in  flavoring  ices  and  ] 
been  recognized  as  in  some  cases  poii 
fila  more  than  thirty  years  ago 
cMi.ses.  Whether  these  poisonous  eSe 
to  some  principle  in  the  vanilla  bean 
cardol,  which  is  an  oil  used  as  a 
vent  the  deterioration  of  the  bean,  or  1 
early  gathering  of  the  pods,  is  still  a| 
dispute.  It  is  to  be  hoped  tliat  the  i 
fretiuently  occurring  poisonings  may  1 
terrained  on,  that  ice-cream  may  not  < 
part  of  the  bountiful  feasts  provided  i 
picnics. 


Agq«] 


SCIENCE. 


113 


THE  AMERICAS  NEUROLOGICAL  AJSSOCI- 
ATION. 
The  twelfth  aiitiual  meeting  of  the  neurolo^sts 
of  America  took  place  at  the  Howland  house,  Long 
Qch,  N.  J.,  on  July  SI,  22.  and  '16.     The  mern- 
erehip  of  this  body  is  limited  in  number,  and  is 
'intended  to  include  emjueat  specialists  on  nervous 
diseases  and  worker?  in  allied  branches  of  science. 
From    tifteen   to   twenty    members  attended   the 
doiisions.  which  is  a^>out  the  usual  annual  attend- 
ance. 

Dr.  Burt  (J.  Wilder,  profeeaor  of  comparative 
anatotity  at  Cornell  university,  called  the  meeting 
to  order  and  deliMTcd  the  address  of  the  retiring 
president.  The  address  was  devoted  to  the  de- 
scription of  an  embryonic  tiBsure  not  hitherto 
noticed. 

Dr.  Wilder  then  introduced  Dr.  Charles  K.  Mills, 
the  preeident-eleet,  of  the  medical  department  of 
the  UniverHity  of  Pcnnsylvauia.  The  atldress  of 
the  president  was  a  plea  for  the  extension  of  the 
activity  of  the  association  so  as  to  enroll  all  the 
active  neurologists  of  the  country,  and  the  distinct 
ad'>[ition  of  a  broad  i)sychological  j>oirit  of  view, 
so  that  papers  on  Hcientific  topics  closely  related  to 
the  intere-its  of  tlie  practisinK  neurologists  might 
be  tlien  presented.  Tlie  president  also  favored  the 
opusition  that  the  association  should  meet 
nntaJly  as  a  section  of  the  proposed  congress  of 
American  physicians  and  surgeona. 

The  scientific  portion  of  the  address  consisted  in 
Ihe  presentation  of  a  number  of  human  brains 
^Abnormal  in  some  way  or  other.  The  brains  of  a 
elusional  monomaniac  who  {)eiitshed  at  the  tire  at 
'  the  insane  department  of  the  Philadelphia  alms- 
house :  of  Taylor  who  was  executed  forthe  killing 
of  bl«  jailor,  and  who  had  committed  other  mur- 
ders :  of  an  adult  idiot,  one  of  three  brothers 
dmilariy  affected  ;  of  a  negro ;  and  what  is  very 
,  of  a  Chinaman  —  were  exhibited*  and  notes 
Upon  the  brains  of  three  other  murderers,  one  of 
rhom  was  afterwards  afflicted  with  paralytic  in- 
sanity, were  read.  In  the  paper  to  be  published 
by  Dr.  Mills,  be  will  treat  in  detail  the  peculiarities 
of  the  individual  brains  ;  in  his  address  he  confined 
himself  more  to  a  general  presentation  of  their 
churacteristics.  The  brains  were  all  of  a  low  ty|>e 
an*!  sljowed  similar  affinities.  The  brain  of  the 
('hinaman  was  characterized  by  a  shortening  and 
obli»|uity  of  the  orbital  surface  corresponding  to 
the  jieculiar  »et  of  tlie  eyes  in  that  race,  and  by  the 
MfiLHionof  the  first  temporal  convolution  well  up 
nto  the  parietal  lol»e. 

Tlie    presentation   aroused  great   Interest  and 
niiK'h  'It^f-Tiysion.     There  was  a  general  agreement 
it  I  igsuttiraU  foetal,  and  low 


Dr.  L.  C.  Gi-ay  of  Brooklyn  gave  an  account  of 
a  case  of  lesion  of  both  temporal  lobes  without 
word-fleafness  (sensory  aphasia),  but  with  a  re- 
markable loss  of  memory.  Tlie  patient  seemed  to 
have  \mX  all  retention  of  impressions  whatever. 
For  example,  he  was  once  hammering  on  the  door. 
The  dwtor  asked  him  to  st^»p.  as  he  was  annoying 
others ;  he  understtMxl  the  retjoest  and  complied 
with  it  after  asking  the  reason  for  his  stopping. 
Tlie  doctor  luul  hardly  left  the  room  when  the 
hammering  began  anew.  He  was  again  .isked  I 
stop  ;  again  asked  the  same  question  :  had  no  ) 
oHeotiou  of  the  previous  request  and  again  pro- 
misefl  to  stojt,  but  again  forgot.  His  letters  show 
the  sain*'  st^att^  of  mind;  wliile  otherwise  rational, 
sudden  breaks  will  cKxur  in  the  writing,  and  then 
will  follow  the  words,  "  I  don't  know  when  I 
wrote  the  al)Ove,  whether  yesterday,  an  hour,  or  a 
minute  ago,''  or  words  to  that  effect.  In  short, 
his  time-sense  and  retentivenesa  had  almost  com- 
jdetely  vanished.  The  patient,  whose  age  was 
forty-three,  hod  an  attack  of  convulsions,  re- 
mained comatose  for  ihirty-six  hours,  and  tlien 
tiled.  At  the  autopsy  the  skull  and  dura  were 
found  normal,  and  with  alight  exceptions,  the 
only  lesions  were  foimd  in  the  temi)oral  lobes  in 
the  parts  supplied  by  the  sylvian  artery  (septo- 
meuingitis).  Dr.  Gray  laid  special  stress  on  the 
point  that  lx»th  lobes  were  affected,  and  thought 
that  our  views  reganJing  the  seat  of  the  language- 
centre  needed  modification. 

Dr.  Leonard  Weber  of  New  York  disctissed  some 
affections  of  the  nervous  system  asstx^iated  with 
tuliercidoeis.  Attention  was  especially  directed  to 
the  fact,  illustrated  by  cases,  that  the  nervous 
symptoms  often  appeared  long  before  the  usual 
symptoms  of  approaching  tuberculosis  coidd  be 
detected.  Tliese  nervous  symptoms  were  often 
depressive  in  their  nature,  with  a  loss  of  interest  in 
one*8  oceu|>ation,  with  little  or  no  tendency  to  peri- 
odicity, ami  generally  a  welWeveloped  suspicion 
of  the  doings  of  one's  fellow-men.  The  cases  gen- 
erally showed  hereditary  taint,  and  were  confined 
to  women.  An  imixirtont  part  of  the  treatment 
consisted  in  restoring  a  healtliier  moral  tone. 

Dr.  Phillip  Zeuner  of  Cincinnati  presented  in 
person  a  case  of  auctioneer's  cramp.  The  patient 
was  first  made  aware  of  his  trouble  by  a  difficvdty 
in  crying  his  sales.  He  found  himself  unable  to 
keep  up  the  continual  repetition  of  the  aaoae 
words,  without  cau.sing  a  spasm  on  the  left  side  of 
the  mouth  which  eventually  made  the  action  im- 
possible. He  soon  found  that  he  could  relieve  the 
diliRculty  by  lifting  with  a  pencil  one  comer 
of  his  mouth.  For  a  time  the  difficulty  wa**  con- 
fined to  his  professional  duties,  but  g^radually  it 
exit-ndtMl.  though  less  noticeably,  to  his  ordinary 


conversation.  The  pronunciation  of  sounds  not 
involving  the  lips,  as  a  and  s,  was  not  interfered 
with.     The  case  waa  regarded  as  one  of  the  pro- 

Bional  neiiro6es»  arising  from  the  too  constant 
of  verj'  specialized  and  delicate  nnibcles,  of 
which  writ-er's  cramp  is  the  best-known  ty]>e.  In 
addition  to  the  usual  features  of  such  a  cramp, 
there  were  present  subjective  symptoms  of  a  de- 
pressive, melancholic  nature.  In  the  minds  of 
eome  of  the  members  the  case  waa  strongly  sug- 
gestive of  a  facial  hemipareais. 

Dr.  Wil<ler  exhibited  a  frog  from  which  the 
cerebral  lobes  had  been  removed  on  tlie  IJth  of  last 
December,  aiid  which  was  in  good  healthy  condi- 
tion. In  fact,  Dr.  Wilder  could  not  see  why  such 
a  frog  should  not  live  on  indefinitely  :  he  wiis 
freed  from  all  wear  and  tear  on  his  nervous  sys- 
tem, was  liberally  (cd,  and  was,  in  short,  a  liv- 
ing automaton.  The  frog  behaved  quite  like 
those  in  the  exi>erirtienh4  of  Professor  CJoIz  of 
Strassburg  :  and  was  presented  only  to  show  how 
long  audi  an  animal  could  be  kept  alive.  Dr. 
Wilder  used  the  occasiou  to  record  a  few  observa- 
tions which  might  be  new,  and  to  suRgeat  some 
further  inquiries.  Spontaneous  movements  \\ere 
noticed  every  few  hours.  At  times  the  frog  was 
observed  to  wink  with  one  eye  oidy,  A  curious 
observation  was  that  of  the  sinuiltaneous  perform- 
ance of  o[)posite  reflexes.  When  a  minnow  was 
forced  down  the  frog's  mouth,  it  v.as  swallowed 
by  the  retlex  irritation  r»t'  the  head  of  the  oeso- 
phagus, and  at  the  t<ame  time  tlie  other  end 
of  the  minnow  was  still  twitching  in  the 
mouth  and  banging  out ;  the  frog  would  attempt 
to  remove  the  miunovv  with  his  leg,  and  swallow 

the  same   time.     Dr.   Wilder  asked   whether 

ch  frogs  sleep,  whether  they  were  capable  of 
sensory  education,  whether  they  could  breed,  and 
so  on. 

Dr.  Wharton  Sinkler  of  Philadelphia  described 
the  treatment  of  a  case  of  facial  spasm  in  which, 
after  various  attempts  at  relief,  the  nerve  was 
stretched,  with  the  result  of  doing  away  with  the 
spasm  but  leaving  a  paralysis  after  the  operation. 
Similar  cases  were  also  referred  to. 

Dr.  Wilder  exliiWted  the  head  of  a  miLrderer 
cut  in  the  median  plane  and  showing  the  position 
of  the  brain  in  the  skull,  as  well  as  otlier  points. 
The  prei»aration,  which  was  unusually  successful, 
was  exhibited  in  order  to  describe  the  method  of 
preparing  it.  After  washing  out  the  blcKxl-vessele 
with  a  five  fier  cent  solution  of  chlorohydrate,  a 
continuous  injection  of  alcohol  at  first  65  per  cent 
strong  and  gradually  rising  to  a  04  per  cent  solu- 
tion waa  kept  up  for  a  week.  The  injection  was 
done  under  a  high  pressure,  and  the  alcohol  cooled 
to  a  temperature  of  about   lO*'  C.   by    passage 


through  an  ice  chest.  The  head  was  then  im- 
bedded in  plaster  of  Paris  and  firmly  fixed  so  that 
the  saw  would  pass  directly  tlirough  tl»e  meili^in 
plane. 

Dr.  Lloyd  read  a  paper  on  moral  insanity.  In 
which  he  held  the  view  that  the  name  was  a  njis- 
nouier,  that  the  physician  had  only  to  deal  with 
disorders  of  the  functions  of  the  cerebral  raa^s, 
and  that  moral  insanity  was  only  a  form  of  intel- 
lectual insanity.  The  paper  also  criticised  the 
psycholi)gist.s  who  neglect  physiological  considera- 
tions, and  cautioned  physicians  from  falling  into 
the  mistakes  of  metaphysicians  by  creating  al>- 
stract  entities  and  treating  them  as  real  thing*. 
The  i>aper  aroused  considerable  discussion. 

Among  the  papers  pre8ente<i  were  the  follow- 
ing :  Dr.  Harah  J.  McNutt  of  New  Y*irk  rend  a 
note  on  the  case  of  an  infant  with  multiple 
tumors  of  the  cerebru«i.  Dr.  CJ.  Betton  Alassey  ex- 
hibite<l  diagrauis  designed  to  show  by  the  graphic 
method  the  significance  of  Ohm's  law  :  and  also 
read  a  pai>er  on  the  'Cause  of  eleclrotonus  and 
of  the  normal  formula  of  polar  reactions.'  Dr. 
Wilder  presented  some  notes  on  tlie  brain,  Uie 
first  of  which  related  to  a  new  ti:i«iirAl  Integer 
which  he  would  call  the  *  parcel pital.'  The  next 
was  devoted  to  the  demonstration  of  an  ental 
ridge  corresponding  with  the  occipital  fissure  ; 
while  the  third  referred  to  the  appearance  of  a 
hori2«)nt;il  section  through  the  foetal  brain  in 
man.  Dr.  C.  L,  Dana  of  New  York  consiilered 
some  cases  of  pseudo-tabes  from  arsenical  [loison- 
ing.  Dr.  Fisher  presented  some  remarks  <m 
efiilepsy,  in  which  he  inclined  to  the  view  that 
tlie  diseasct  waa  organic  rather  than  functional. 
Dr.  Sachs  desi:'ribed  a  case  of  right  hemiphlegl 
with  aphasia  in  n  child  of  two  and  a  half  year! 
Dr.  V.  P.  (libney  of  New  York  recorded  a  case 
of  pseudo-hyjjertrophic  i>nralysi8,  in  which  the 
microscopic  examination  of  the  spinal  cord  re- 
vealed changes  in  the  anterior  horns  consisting  in 
a  iliminution  and  loss  i»f  process^  of  the  cells, 
esi>ecially  in  the  dorsal  ami  lumbar  regions.  The 
uniKirtance  of  the  observation  coasista  in  the  fact 
that  such  changes  liave  been  Itjolced  for  in  many 
cases,  but  none  could  be  found.  The  projiositions 
were  demonstrated  by  Dr.  Amidon. 

Pni>ers  by  Dr.  Gibney  and  Dr.  Dercum  were 
announced  but  not  read.  A  photograph  of  a 
loicroeephalic  girl  was  receive<^  from  Dr.  Forel  of 
Switzerland  and  ordered  to  be  reproduced  and 
liuhlished.  A  letter  from  the  late  Dr.  Gudden 
was  also  read. 

It  was  decided  to  meet  at  Washington  in  June  of 
next  year.  Dr.  Gray  of  Brooklyn  was  elected 
president,  and  Dr.  Hammond  of  New  York  secre- 
tary, for  the  coming  meeting.    The  meeting  at 
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Look  Branch  was  considered  a  very  successful 
one,  ix>th  for  the  character  of  the  papers  read 
and     the     interesting     discusBion     which     they 


COREA  BY  NATIVE  ARTISTS. 

The  testimony  of  recent  explorers  in  Corea  is 
to  the  eflFect  that  we  have  there  a  human  exem- 
plification of  the  survival  of  whole  genera  of  in- 
dustries and  customs,  while  in  surrounding 
regions  these  have  been  swept  away  or  trans- 
furraed.  Half-a-dozen  charming  books  on  Corea, 
notably  those  of  GriSis  and  Lowell,  have  lately 
portra^-ed  portions  of  the  inner  life  of  a  land 
hitherto  closed  to  our  gaze.  No  small  curiosity 
has  been  manifested  to  ascertain  how  far  these 
fcenlleroen  have  told  the  truth,  whether  they  liave 
faithfully  interpreted  what  they  narrate,  and 
whether  they  are  dealing  with  normal  life  or  with 
monstrosities. 

Enf^jgn  Bemadou,  U.  S.  N.,  has  just  sent  to  the 
national  museum  a  small  bat  wisely  chosen  col- 
lection of  art  products  to  illustrate  social  and  in- 
dustrial life  in  Corea.  Among  liis  specimens  is  a 
series  of  old  screens  paints  in  oil  on  silk,  and 
depicting  the  paying  of  tribute  by  surrounding 
nations  to  the  emperor  of  China,  An  outer  court 
is  tilleii  with  attendants,  beasts  of  burden,  palan- 
quins, and  gifts  in  endless  variety  from  every  part 
of  eustern  Asia.  Coreans,  of  course,  hold  a 
promment  place.  A  long  procession  of  nmbui^a- 
dorsfrom  these  various  countries  marches  through 
mns«iTc  gateways,  along  narrow  courts,  and  over 
elevate«1  bridgps  to  the  throne.  There  sit  the 
reigning  sovereign  and  his  family,  gu»irded  by 
soldiers  and  altende*!  by  nobles.  In  front  of  the 
throne  kneel  the  tribute-ljearers  with  their  gifts. 
The  faces,  costumes,  and  postures  are  accurately 
drawn,  but  the  perspective  is  thoroughly  Chinese 
in  the  method  of  taking  advantage  of  the  whole 
sjMce. 

This  work  of  art  introduces  us  to  the  high  life  of 
Corea  ;  but  Ensign  Bt-niadou  has  also  had  the 
jcood  fortune  to  obtain  nearly  a  hundred  old  water- 
color  sketches  by  native  artists,  portraying  in- 
dustrial life  and  natural  scenery.  Eight  of  these 
paintings  are  presented  iu  tije  acconip.mying  plates. 
They  luc  rather  studies  in  real  life  than  finished 
paintings,  the  latter  usually  partaking  of  the 
g^ofesijueness  characteristic  of  both  Chinese  and 
jH|uric»>e. 

Corcan  women  wnghinrj  cfothrs  (fig.  1),  —  Wo- 
men are  »*rt  sefU  abroad,  says  Mr.  Lowell,  except- 
ing M'rvunts  at  the  welts,  and  washerwomen.  In 
Corea,  garments  are  taken  apart  to  \»  washed, 
hoih  the  clraosing  and  the  subsequent  mangling 


being  effected  by  means  of  clubs.  When  the  gar- 
ment is  restored,  the  seams  are  pressed  close  with 
a  very  narrow  smiK)thing-iron. 

House-builders  at  work  (flg.  2).  —  Mr.  Lowell 
also  describes  minutely  the  work  of  the  joiner  and 
the  tiler.  Hod-carriers  are  unknown,  and  un- 
necessary, beca.use  the  attendant  can  easily  throw 
his  tiles  to  the  workman  while  the  balls  of  mud 
are  passed  up  in  netting.  The  'chalk  line' is 
blackened  with  ink.  Plane,  saw,  square,  and 
adze  are  of  the  most  primitive  type.  The  pres- 
ence of  '  the  all-seeing  eye  '  also  seems  necessary. 

Sjnitning  and  weatnng  (fig.  3).  —  The  textile 
practices  of  Corea  exhibit  the  most  primitive 
ty|)es  of  Chinese  weaving.  Tlie  loom  for  matting 
is  very  rude,  although  the  work  is  excellent.  The 
warp  is  held  in  place  by  a  stone  tied  to  the  end  of 
each  thread.  Half  of  these  rest  on  one  side,  and 
half  on  the  other  side,  of  the  upper  l>eam.  After 
the  insertion  of  a  weft  straw,  each  of  these  stones 
is  sbifteil  to  the  opjx)8it«  side. 

Shoeing  n  refractory  horse  {fig.  4).  — Tlie  black- 
smiths and  other  metal-workers  of  Corea  are  quite 
clever.  Some  of  their  silver  and  copper  inlaying 
done  on  jewelry  boxes  and  furniture  contrast!* 
favorably  with  similar  work  by  their  neighbors. 
The  bellows  consists  of  a  square  box,  in  which 
a  plunger  of  wood  packed  with  paper  passes  up 
and  down. 

A  lenson  in  archery  (fig.  5).  —  Archery  is  still  a 
favorite  amusement  among  the  Coreuu",  and  their 
soldiers  ane  obliged  to  comjxjte  in  yearly  practice 
for  prizes.  Men  of  straw  are  set  up  in  boats  as 
marks,  trreat  care  is  bestowed  both  on  bows  and 
arrows,  and  the  junior  members  of  the  cori«  are 
carefully  inetructed  in  the  precedents  of  practice. 

Bonzes  selling  charms  (flg.  6).  —Mr.  Lowell 
characterizes  Corea  as  a  land  devoid  of  religion, 
Confucianism  swaying  the  upper  classes,  and  old 
superstitions  the  lower.  Sorcerers  and  fttrlune- 
tellers  eell  their  charms  to  men  and  women,  often 
parading  them  in  public,  and  announcing  their 
presence  with  rude  music.  Mr.  Griffis's  •  man  of 
straw' plays  an  important  i»art,  even  now  l^ing 
sold  and  kicked  to  pieces  as  a  scape-goat  for  the 
man'i!  former  self.  In  the  drawing  of  the  sorcerer 
is  exhibited  the  quaint  custom  among  Corean 
women  of  wearing  on  the  top  of  the  heud  a  gar- 
ment which  (hey  may  draw  over  the  face  on  the 
appearance  of  a  man. 

..'1  wedding  procession  (fig.  7.)  —  In  the  wedding 
procession  we  see  the  lantem-raen  preceding  ;  the 
bearer  of  a  wild  duck  or  goose  nr  a  model,  sym- 
bol of  domestic  felicity  ;  the  happy  bridegroom 
seated  on  a  horse  led  by  a  man  and  attended  by 
another ;  hist  of  all.  the  bride,  attended  by  a 
young   boy.     Her  garment,   ready   to  cover  her 
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face  on  meeting  a  man,  is  characteristic,  as  well 
as  the  court  dress  and  robe  of  the  groom. 

Pedlera  on  the  rcHtd  (fig.  8).  —  Pedlers  are  com- 
mon throughout  Corea.  In  our  sketch  are  repre- 
eentcd  the  methods  of  carrying  loads  and  children, 
and  the  costume,  hat,  and  shoes  of  the  lower 
classes. 

Each  one  of  the  paintings  is  as  graphic  and  in- 
9tnicti\'e  a«  those  presentetl.  It  is  very  diflicxilt 
to  impress  upon  the  inind  of  ordinary  travellers 
that  it  IB  just  the  information  conveyed  in  auch 
piclures  that  the  anthropologists  need.  To  write 
the  life-history  of  our  practical  arts,  it  is  alwolute- 
ly  necessary  to  understand  the  minutiae  of  in- 
dustry in  every  stage.  O.  T.  Mason. 


BIRD-DESTRUCTION. 

In  Decemlier.  188C,  the  American  ornithologists' 
union  c:ommittee  on  bird  -  protection  began  its 
work  in  behalf  of  the  birfla.  -\fter  one  or  two 
conferences  the  committee  liecame  convinced  that 
nothing  would  tend  more  to  check  the  lamentable 
wholesale  slaughter  of  our  birds  for  millinery  and 
other  purix)se6  thim  the  prtiper  enlightenment  of 
the  public  respecting  the  extent  of  the  annual 
sacrifice  of  bii-d-life,  its  causes,  and  its  effects  ; 
that  the  almost  universal  use  of  birds  for  decora- 
tive puri>08efl  was  due  to  thouKlitlessness,  and  to 
ignorance  of  its  baneful  reoults  ;  that  in  order  to 
stem  the  tide  of  destniction  it  vr&A  simply  neces- 
sary to  nmke  known  the  facts  in  the  case,  and 
thus  create  an  intelligent  public  sentiment  in 
favor  of  the  birds.  Accordingly  the  committee 
prepareti  a  series  of  articles  on  the  subject,  which 
was  published  as  a  8ixteen-i)age  supplement  to 
Science,  in  the  issue  of  Feb.  20.  1886.  This  sup- 
plement was  sul)ae<iuently  republished  in  pam- 
phlet form  as  '  Bulletin  No.  1 '  of  the  committee, 
and  sent  broadcast  throughout  the  countrj-. 

The  result  far  exceeded  the  most  sanguine  hopes 
of  the  committee  :  the  press  of  the  country  took 
up  the  subject  vigorously,  there  being  scarcely 
a  news{)ai)er.  magazine,  or  journal  of  any  sort, 
technical,  literary,  educational,  religious,  or  scien- 
tific, that  did  not  publish  copious  extracts  from 
the  Svieiwe  supplement,  usually  with  editorial 
comment  highly  favorable  to  the  movement  thus 
started.  This  was  often  followed  by  letters  from 
correapi:>ndent8  in  further  support  of  the  cause, 
while  not  a  few  of  the  leading  newspapers  became 
earnest  champions  of  the  birds.  At  the  same  time 
rarious  societies  of  natural  liistory,  in  Canada  as 
well  as  in  the  Unite<l  States,  appointed  commit- 
tees on  the  subject  of  bird-protection,  which  pre- 
sented reports  to  their  respective  societies,  em- 
bodying further  evidence  regarding  the  ejctent  of 


the  destiuction  of  birds  for  millinery  and  oth< 
reprehensible    purjxises,   frequently  accompani< 
by  resolutions  indorsing  most  fully  the  concli 
dons  and  recommendations  of  the  American 
nithologists'  union  committee,   and    urging    th«»' 
most  energetic  measures  possible  to  check   tlw? 
destruction  of  bird-life. 

The  Audubon   society  was   speedily  organizi 
in   New   York  City,  under   the  auspices   of 
Forest  and  stream  newspajier,  for  the  eipress  pui 
pose  of  co-operating  with  the  American  ornithol- 
ogists' union  committee  in  its  work  of  protecting 
the  birds.     Branches  of  this  society  have  sprung 
up  in  various  and   widely  distant  parte  of  tin 
country,  till  the  memljersliip  already  exceeds  U 
thousand.  Anti-bird  wearing  leagues  and  juvenij 
'  bands  of  mercy '  were  formed  in   many  t<m 
and  cities  throughout  the  land,  having  the  snn 
objects  in  view,  the  meml)er*  of  wliich  res 
tively  pledge  themselve«  not  to  use  birds  for  deci 
rative  purposes,  and  not  only  not  to  destroy  biiil 
or  their  nests  or  eggs,  but  to  exercise  all  tl 
influence  in  checking  their  neeilless  destructioD. 

Until  recently  the  only  discordant  notes  hi 
from  any  quarter  were  the  sulKluetl  niutterings 
a  few  reprehensible  taxidermists,  caterers  of  tl 
niilhners,   whose    pockets  were  affected   by 
movement   in  favor  of  the  birds.     Many  of 
dealers  in  birds  for  decorative  purpoaea.  fiarticu- 
larly  for  hat  <»ma mentation,  expressed  themaelv* 
as  heartily  in  sympathy  with  the  movetoent. 
have  the  better  cla^  of  taxidermists, —  those 
imately  entitled  to  the  name,  who  are  often  mt 
of  scientific  tastes,  and  too  high-principled  to  t( 
themselves  to    the    indiscriminate    slaughter 
birds  simply  for  purposes  of  gain. 

It  was  left,  therefore,  for  a  single  ornithologi! 
of  some  supposed  standing  as  a  nnin  of  sense 
culture  to  make  the  first  and  thus  far  the  oulj 
public  protest  against  the  movement,  which  he 
{tleased  to  term  '  sentimental  bosh.'  Whatever  hi» 
object,  —  whether  a  freak  of  the  moment,  nn 
attempt  to  see  what  could  be  said  on  •  the  other 
side.*  a  strike  for  notoriety,  or  the  r«:«ult  of  \^t* 
soual  pique,  —  his  statements  were  of  a  sufiicietitlv 
sen.'iational  character  to  be  eagerly  seized  upon  l»y 
uewspajMjr  editors  ignorant  of  or  inditferent  U>  liitr 
facts  in  the  case,  or  unscrupulous  in  regard  lu 
what  they  put  in  their  pa^wrs,  provided  it  is  •  in- 
teresting ■  or  '  startling  ; '  and  the  *  address  *  of  the 
'learned  tloctor*  has  consequently  re^-eived  morr 
or  less  attention  ;  and  extracts  from  it,  or  «?d)' 
torials  based  upon  it,  have  been  published  in  two 
of  the  New  York  dailies,  and  possibly  elsewhere, 
in  addition  to  the  jmper  in  which  it  originallj 
appeared. 

The  person  who  has  thus  attained  unenvi 
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,  J.  W.  Laii)<don  of  Cincinnati,  and 
onginaUnl  in  the  following  taanner  : 
ic<?,  the  Cincinnati  society  of  natural 
ted  a  cHmimittee  of  three  of  its 
nieuibera  "*  to  in  restitute  and  rejKJrt 
iction  of  native  birda."  Tliis  corn- 
ode  its  report,  in  the  form  of  a  series 
•pared  by  the  different  members  of 
(littee*  in  wliich  were  sununari/^  most 
and  statements  given  in  tlie  Science 
>n  bird- protection,  with,  in  addition, 
matter  of  like  character.  This  re- 
wed  by  a  paper  by  Dr.  Langdon,  in 
licnled  the  idea  (hat  there  had  been 
ibl*?  decreiise  of  HonK-bird»  in  conse- 
>ir  de«tructi«-»n  for  millinery  pur- 
tm  any  liuraun  influence  whatever, 
hermore  rlnimed  that  it  would  be 
man  to  destroy  enough  small  birda 
absence  nj^prcciable.  His  conclu- 
1,  o«teni*ibly  at  least,  on  an  eeti- 
binA  jmpulatiou  of  America,  and  an 
of  natural  increuBe,  —  Iwth  mere 
the  latter  and  his  conclusions  there- 
y  abeurtl.  liike  some  of  our  astute 
men.  he  to«>k  the  precaution  to  'revise' 
■  before  it  wjis  priut*^.  removing  many  of 
absurdities  :  h^asnng,  liowever,  enough 
Higent  ornithologists  tliroughout  the 
presenting  so  plniiHibie  an  aspect  as 
tng  to  the  general  reader,  unable  to 
premises,  misstat«'ments,  and  mis- 
tstions  of  which  it  is  mainly  composed. 
eft  jittrt  of  the  paper  w.qs  later  given  to 
»rH  of  :i  New  York  daily  newspajier  ;  and 
i  re  summarized  in  a  recent  num- 
•.  iii.  No.  178),  and  therefore  need 
-vtjlt  uii<*n  here. 
rer  Dr.  L^ngdon's  paper  in  detail  is  not 
of  tins  articlo.  While  it  would  be 
ita  many  alisurd  conclusions,  and 
nlations,  it  would  take  much 
For  omithoiogiBts  no  refutation 
iiiry :  and  it  would  not  be  entitled  to 
ontiidemtion  were  it  not  so  perniciously 
ag  to  those  who  know  little  of  the  sub- 
however.  l»oen  already  ably  answered 
ti  committee,  at  a  meeting  of  the 
society  of  natural  history  held  June 
hich  the  ctitisidenition  of  Dr.  Laugdon's 
M  mndtf  the  special  subject  of  the  even- 

r  answer  in  the  present  connection, 
lid  report  of  the  committee  of  the 
\U  *<xirty  on  the  deBtruction  of  native 
optfd  by  the  society  at  its  meeting  held 
premising  merely  that  it  was  adopted 


with  only  one  dissenting  vote,  and  tliat  Dr.  Lang- 
don's. 

Your  corauiUtpc  report  u  follow*  \a  the  milter  sab- 
tnttted  to  Hniru.  aod  st^te  that  tbey  bare  fully  iave9tl^»t«(i 
tbe  Hubject  of  the  de«truotiou  nt  our  unlive  birda.  ami 
e«vcral  impora  bnre  botfo  prepared  and  read  at  tbree  tn«it*t- 
injKS  of  lbs  siJolety,    They  (lad  :  — 

Fint.  Tbnt  native  bJrda  of  mauy  apeci^s  htkre-  (rreatly 
d^ureafted  In  auniber*  over  Inrice  areas  of  tbe  coaotry. 
Tbl«  iM  pnrttrularly  true  of  tbuse  water  and  Kame  bird* 
ahuttt  trhlcih  it  Is  otimpanitlr»ly  enay  to  obtain  atatutica. 

Stcoiid.  Tbat  the  obief  cause  of  sucb  decreaa^,  la  ad- 
dition to  climatic  cbaogtfa,  uatural  eaemiei),  clearfog  up 
the  country,  elo..  art*.  — 

(ai  TbP  dlr<>ct  dvatruotlon  of  birds  for  tbeir  akina  and 
feathers  for  decorative  and  ralltlnery  uaea  : 

</>)  The  trapping  of  birda  for  c«p«  purpoaea  ; 

<c>  Tbe  de«trtict<on  uf  eggs  ami  uesta  by  men  and  boye  : 

ill)  And  th«>  tDtroduotloD  of  tbe  European  ap&rrowB, 
wblub  occupy  tbe  n«8ttDg>p)acea  of  many  native  flp«ciefl. 

TbreA  of  theae  causes  are  preventable,  and  the  evila  re- 
Butting'  nan  bo  gr^ntly  leaaened : 

First,  If  ni  birr;*  b*  lued  for  deooiatloo. 

Second,  It  none  of  the  aong-blrda  and  liuwottroroua 
apeclea  b«  used  fr»r  food. 

Third.  If  the  laws  protecting  oeitalusp«ol6a  h«  backed 
by  a  muob  atronger  pabiio  opinion,  and  more  rigidly  en- 
forc^'d. 

F^turtk,  It  tbougbtleM  men  and  boys  could  be  sbown  tb«* 
great  economic  value  of  birds,  and  taught  tbe  deairabtllty 
of  protecting  them  and  tbeir  egg«. 

Your  commltte«>  find  that  a  wide-<>prr>ad  dlacuaalon  of 
tbe  bird  qui-!jtlOQ  Mbows  more  iutercMt  lu  our  fnatbered 
friends  than  they  bad  b<jp<^d  for  ;  aufl  titey  trust  tbat 
Cuvler  cluba.  Audubon  •loclette*.  and  other  club*  of  like 
ainia.  will  coutiuue  to  Soart«b  on  all  atd««n  until  public 
HPDtlnit^ot  Lb  entirely  opp^aed  to  tbe  deatniction  of  our 
natlvp  birda. 

R.  H.  Wardkh  i 

Chas.  Dear  }-Co'nmittee. 

WM.  HtbBBLL  Ft»BSK  ! 

J,  A.  ALLE2(. 


GEOGRAPHICAL  XOTES. 

Yucatan.  —  The  indefatigable  Chamay,  who 
has  just  closetJ  another  season  of  exploration  in 
Yucatan,  reports  that  lie  had  been  engageiJ  only 
about  siji  montli.t.  His  object  was  to  get  moulds 
of  the  bas-reliefs  on  the  walls  of  the  ancient  ruins. 
These  sculptures  proved  to  l)e  much  rarer  lluin  is 
generally  supposed.  Arriv<>d  at  Izamal,  he  exca- 
vate<l  the  north  side  of  the  pyramid,  which  he 
ho|»ed  to  find  entire,  but  it  proved  Ut  have  been 
destroyed  so  that  only  about  eight  square  metres 
of  carving  remained,  which  were  not  the  less  inter- 
esting on  tbat  account.  However,  in  uncovering 
the  base  of  the  pyramid  ancient  mural  paintings 
were  revealed.  A  sort  of  chronic  insurrection  be- 
tweeu  the  Indians  of  Maya  stock  and  tbe  Spanish- 
Americans  has  been  going  on  for  many  years,  and 
will  prol^bly  end  only  with  the  extermination  of 
one  or  the  other  parly.  In  thirty  years  it  is  said 
8(XI.(KK)  people  have  fallen  victims  to  this  conflict. 
A  visite  to  Koba  was  prevented  by  a  new  incur- 
fiiou  of  the  Mayas,  and  in  taking  a  new  direction 
Chamay  came  upon  an  old  town,  quite  unknown, 
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called  Ek  Balam.  or  the  city  of  the  black  tiger. 
He  was  o])Iige<l  to  get  away  very  soon,  but  now 
that  the  place  is  known  it  can  be  revisited.  On 
an  island  about  eight  leagues  north  of  Campeche 
he  found  a  Maya  burial  ground  which  has  never 
been  investigated  by  a  man  of  science.  He  lived 
here  about  fifteen  days,  the  Indiana  gradually 
abandoning  the  oaoip  for  fear  of  the  dead  men's 
retaliation,  owing  to  the  death  of  one  of  their 
number.  He  then  returned  to  Ek  Balam »  where 
he  remained  eighteen  days.  He  is  now  busy  on 
his  report,  which  will  \w  ready  in  a  few  months. 

Greenland.  —  The  information  derived  fr*.>m  the 
Danish  newspajiera  in  reganl  to  Lieutenant  Ry- 
der's expedition  to  Greenland  is  enlarged  and  cor- 
rected on  the  autliority  of  that  officer.  The  party 
should  have  left  Coi>enIiagcai  on  May  9,  and  did 
not  expect  to  return  before  the  autamn  of  1887. 
The  comiuission,  beeidea  Messrs.  Ryder  and  Bloch. 
will  coniprist?  the  geologist  Dssing.  The  object  of 
the  exploration  to  be  made  is  the  littSe-knowu 
coast  between  Melville  Bay  and  Ujxrnivik,  which 
has  never  been  scientifically  surveyed.  It  is  hopetl 
that  suitable  charts  can  be  prepare<l  when  the 
commission  has  finished  its  researches,  which  will 
include  soundings  as  well  as  geographical  and 
geological  surveys. 

A  newly  discovered  lake  on  the  Spanish 
frontier.  —  Schrader  has  for  some  years  been  en- 
gaged upou  surveys  among  the  higher  Pyrenees, 
and  recently  presented  the  third  leaf  of  his  pro- 
posed 8ix-leave<l  chart  of  the  c-entrul  Pyrenees  to 
the  Paris  geographical  society.  On  this  occasion 
he  nailed  attention  to  seveml  points  of  interest. 
This  third  leaf  represents  the  Aran  valley  on  the 
north  slope,  but  which  being  8i)ani8h  territory  has 
not  been  inchided  in  the  ituip  of  the  French  gen- 
eral staff.  Part  of  it  has  l>een  represented  as 
draining  into  the  Mediterranean,  while  it  really 
is  trib«Uu"y  to  the  Garonne.  In  the  second  place, 
Schrader's  trtangulations.  made  with  diffieulty 
amid  the  fogs  and  wind-atornis  of  the  higher 
peaks,  showed  a  gap  unfilled  between  two  chains 
of  fjenks  which,  approached  from  opposite  sides, 
he  had  supposed  to  form  a  single  range.  The  ex- 
plorations of  Dr.  Jaiibeniat  of  the  Alpine  club,  of 
Toulouse,  a  zealous  botanist  and  photographer, 
showed  that  this  gap  was  filled  by  a  lake,  the 
largest  on  the  whole  northern  eIoi»e  of  the  Py- 
renees. No  one  else  had  ever  seen  it.  So  it 
apjK?ars  that  it  is  only  since  the  summer  of  1888. 
when  Jaobemat  toftk  Ins  photographs,  that  any 
one  has  kiiown  of  the  existence  of  the  largest 
lake  ou  the  Spanish  frontier.  M.  Bchrader  adds 
that  on  the  south  and  south-east  of  the  Aran 
valley,  sevend  ranges  are  to  Iw  found,  nearly  ten 
thousand  feet  in  height,  which  as  yet  have  no 


place  on  any  geogi^aphical  map.     It  wouUl  seem 
that  ejcplorers  may  still  Jind  congenial  work,  even  ^ 
in  Europe. 

LONDON  LETTER. 

It  is  proViably  known  to  many  readers  of  i 
that  a  trial  has  lately  taken  place  in  London,  thai 
result  of  which,  if  not  reversed  by  appeal,  will^ 
seriously  affect  the  future  of  electric  lighting  in 
this  country,  so  far  as  incandescencs  lamps  are 
concerned .  Nobody  but  Messrs.  Edison  and  Swan 
may  now  use  the  carlwnaceous  '  filament.'  The 
use  of  Buch  filaments  is  decided  to  be  an  infringe- 
ment of  the  patent  granted  to  Mr.  T.  A.  Edison 
(Nov.  10,  1879 ;  No.  4576),  for  the  use  of  a  '  lighl- 
giving  bf»dy  of  carbon  wire  or  sheets.'  It  has  just 
been  pc»inted  out  by  Mr.  Mattieu  Williams,  who 
himself  assisted  in  the  experiments  more  than 
forty  years  ago,  that  the  real  inventor  of  the  pro- 
cess for  obtaining  light  by  the  incandescence  of  a 
atrip  or  wire  of  cartron  was  a  young  American, 
Mr.  Starr,  whose  patent  for  it  (taken  out  by  Mr. 
King)  was  enrolled  on  May  4, 1846.  At  the  end  of 
a  ha ro meter-tube  a  bulb  was  blown,  into  which  a 
platinum  wire  was  fused,  and  to  one  end  of  this 
a  stick  of  gas-retort  carbon  was  fastened,  the 
other  wire  Iwing  carried  through  the  mercury.  — 
the  whole  tube  being  83  inches  long.  Mr.  Starr 
trieil  platinum,  and  platino-irridium  alloy's,  in 
wires  and  sheets,  carbonized  threads,  cane,  etc.. 
before  be  hit  upon  gas-retort  carbon.  The  lamp 
was  repeatedly  exhibitetl  in  action,  at  the  town 
hall,  and  the  Midland  institute  in  Birmingham,  by 
Mr.  Williams.  The  carbon  stick  was  0. 1  inch  in 
diameter  and  0.5  inch  long  ;  and  the  platinum  wire 
had  the  same  sectional  area  as  the  rod.  The  light 
was  eminently  and  brilliantly  succesBful  :  but 
funds  were  exhausted,  and  none  concerned  in  it| 
were  adepts  in  getting  up  companies.  Moreover,| 
Mr.  Starr  was  engaged  in  improving  the  magneto 
electric  machine  then  in  use  for  electniplaring, 
etc.,  by  Messrs.  Elkinglon  of  Birmingham  ;  hence 
the  matter  was  not  followed  up. 

A  very  ingenious  primary  battery  has  just  been 
brought  into  public  notice  by  Messrs.  Wood  bouse 
&  RawBon.  the   invention   of   M.  Rene  Upward. 
An  outer  cell,  sealed  at  the  top,  holds  fragments 
of  carbon,   slightly    moistened    with    water ;  «a 
inner  porous  cell  contains  zinc  immersed  in  w,if 
Chlorine  gas   is  i>a.s8e<l  through  the  out*r  > 
each  of  which  is  of  course  provided  with  an  i 
and  outlet  pipe,  and  a  vacuum  of  al>out  0.5  - 
water  is  maintained  in  the  whole  series  of  <» 
cells.   The  electromotive  force  per  cell  ia  3.4  xi.- 
The  battery  is  entirely  free   from  •  local  action  * 
and    'polarization,'   and   has  been    specially  de-_ 
signed  for  small  electricdight  installatiutu. 
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,  it  is  *rell  to  connect  it  tvith  some 
h\y  Ibal  known  aa  E.  P.  8.)  of  slor- 
Ir  MCiTunmJjitor.  The  chlorine  is  dis- 
'  eimply  frvicu  hydrochloric  acid  and 
\x\i\  a  necessary  part  of  the  apparattt.s 
Eas-hol<l«i»r.  conveniently  constructed 
B  cr»»enfil  with  pitch.  All  Ibe  gas 
rorkiHl  on  the  displacement  principle, 
IC  nearly  2^  times  as  hetivy  as  air. 
■MaoBMDry  to  establish  a  ^uiail  in- 
^HHBPten-cnniMe  j>ower  lamps  costs 
T^'rhmnionest  nheet  zinc  may  be 
t    corrotiive  action  is  very  slow,  and 

\X  conference  at  the  Colonial  exhibi- 
r  was  read  by  Mr.  Sievwright  on 
;rap|js,  in  which  wanu  tributes  were 
irly  Ittbonr,  1',  of  Dr.  (now  Sir  Wm.) 
\y  in  India,  who  in  18»9  and  follow- 
rri«i  out  experiments  on  the  trann- 
lelegraphic  signals   by  'galvanism;' 

fr.  T.  R.  Crampton,  the  engineer  who 
lie  firiit  tiubmarine  cable  acroes  the 
onel.  and  whose  pluck  and   energy 
ition,  nearly  the  whole  of  the  money 
the   undertaking.      Mr,    Crampton 
and   made  an  tntereating  sfteech  in 
which   followed,  in  the  course  of 
»e   nK^l  \ti  a  submarine  cable  from 
to  Uje  Auslrdlian   continent   was 

gtmpowder  factory  at 
TIB  recently  inspected  by  a  party  of 
•x>,  where,  under  Herr  Hiedamann's 
I*  new  brown  or  '  cocoa  *  powder  is 
ord.  Wood  charcoal  is  replaced  by 
J,  and  the  proportions  of  sulphur  and 
i>^n  %o  changed  that  but  little  smuke 
Except  in  a  gun-chamber,  the  firing 
Jer  is  very  slow,  and  a  new  defjarture 
y  of  artillery  has  taken  place. 

Drysdiile,  senior   physician   of   the 

I    free   hospital,   is  one   of    the    mo^t 

-bed  coDVfrm  toPasteurisra.  Hav- 

« r  I  .  and  invetitigatetj  740  ca-^es  treated 

VauqUflin*  in   which   there  was  no 

ve  niodnesa  of  the  dog,  be  gives  the 

19   0.75   per   npnt,  while   under  other 

the  death>rnte  is  1(J  fn^r  cent.     Hence 

»   that  the  value  of  M.  Pasteur's  treai- 

tiiaea  as  great  as  that  of  all  the  other 

im  as  fuel  was  the  subject  of 
wart  at   the  United  service 
uy.  and   a   warm  discussion  fol- 
••tfians    have  now  applied  liquid 
ma  irajrs  \o  900  steamers,  700  or  800 


locomotives,  and  probably  1,000  stationary  engines. 
In  England  the  use  of  liquid  fuel  is  still  only  in 
an  experimental  stage,  whereas  in  Ru$.sia  the 
labors  of  Urquhart,  I^ntz,  and  other  sound  prac- 
tical engineers,  have  made  it  as  familiar  as  con- 
stant practice  can  make  anything.  A  suggestion 
was  made  that  English  ship-ownetis  sboiild  send 
one  of  their  staff  to  Baku  to  examine  the  various 
systems  in  u.se.  Two  pioneer  steamere  are  now 
being  fitted  out  on  this  principle  in  West  Hartle- 
pool, one  of  which,  the  Gluckauf,  is  to  be  engaged 
in  carrying  oil  from  the  United  States.  She  is  of 
steel,  to  carry  3,00(1  tons  deail  weight,  fitted  with 
triple-expansion  engines,  with  cylinders  of  H'Z,  85. 
and  TiH  inches  diameter.  Two  single-euded  steel 
boilers,  with  two  furnaces  in  each,  are  expected 
to  develop  1,000  horse-power,  \V, 

LrODdon,  July  18. 


yOTES  AND   NEWS, 


The  local  committee  of  the  American  associa- 
tion annoiuices  that  the  arrangemente  for  a  suc- 
cessful meeting  are  fairly  completed.  A  misstate- 
ment was  made  in  tlie  first  circular  regarding 
telegraph  dispatches.  The  Western  union  tele- 
graph company  has  consented  to  accept  for  free 
transmission  over  its  lines  only  the  ojfflciol  tele- 
grams of  the  association,  and  will  charge  one- 
half  of  the  regular  rates  to  members  who  have 
their  messages  stamped  by  the  local  secretary. 
The  American  express  company,  the  United  Htatea 
express  company,  and  the  National  ezpreaa  com- 
pany will  ship  packages  over  their  own  lines  free 
of  charge  to  Buffalo  providing,  such  packages,  1", 
contain  sYtecimens,  etc.,  to  be  uped  during  the 
meeting  ;  2'^',  do  not  exceed  twenty-five  pounds  in 
weight ;  8°,  are  phipped  at  owner's  risk  and  are 
addressed  to  the  Ameri<*an  association,  care  of  the 
local  secretary  at  the  High  schcol  in  Buffalo. 
The  following  programme  has  been  arranged  by 
the  Ictcal  committee  :  Thursday,  afternoon,  excur- 
8ic»n  down  the  Niagara  River  to  Grand  bland  ; 
evening,  the  Botanical  club  of  ButTalo  will  receive 
the  Botanical  club  of  the  asstxiation.  at  the  resi- 
dence of  Hon.  David  F.  Day  ;  Uie  Entomt^logical 
club  of  Buffalo  will  receive  the  Entomological 
club  of  the  association  at  the  rooms  of  the  Society 
of  natural  sciences.  Friday,  afternoon.  Mrs. 
Bronson  C.  Ramsey  will  receive  the  association  at 
a  lawn  party  at  her  residence  on  Delaware  Avenue 
from  4  to  6  o'clock  ;  evening,  illustrateil  leisure 
by  Prof.  C.  A.  Ashbumer,  on  *the  Geology  of  oil 
and  gas,'  Two  excursions  will  be  given  to  the 
memtjere  of  the  apsociation  on  {Saturday,  one  to 
Niagara  Falls,  the  other  to  Chautauqua  Lake. 
Monday,   aftemo<iu,  excursion  of  tlie   Botanical 
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club  of  the  association  to  Point  Abino  in  company 
of  the  Bcitanical  dub  of  Buffalo  ;  and  excursion 
of  the  Entomological  club  of  the  association  to 
Ebenezer  in  company  of  the  home  club  ;  evening, 
receptions  at  different  places.  As  another  large 
convention  is  held  in  Buffalo  during  the  same 
week,  it  will  add  greatly'  to  tlie  comfort  of  the 
members  to  have  the  necessary  rooms  cngaRed 
prior  to  their  arrival,  and  notices  to  that  effect 
should  be  sent  as  soon  as  possible  to  the  local 
secretary. 

—  The  Pilot  chart  for  Aug:ust,  just  iasued  by  the 
Hydrographic  office,  contains  information  nppr«> 
priate  to  the  season  t  The  tracks  of  tropical  huri- 
canoB  f»n  their  curved  courwr  Into  the  temperate 
zone  drawn  for  eleven  examples  re<rorded  in  pre- 
vious yeai-3.  It  ia  also  amiounced  that  the  charts 
for  the  mouthg  of  August,  September,  and  Octo- 
ber will  contain  brief  accounts  of  the  form  and 
motions  of  the  tropical  cyclones  that  characterize 
this  senson,  and  the  signs  of  their  approach ;  of  the 
principles  on  whicli  the  ndes  for  their  avoidance 
are  bashed;  and  of  [>ointH  that  need  additional  infor- 
mation. Tlie  first  of  tJifsf*  papers  is  px-inted  on  the 
current  chart.  The  slow  jirogi-eas  made  by  a  wreck 
east  of  the  (i  lUf  Stream  off  Chariest  on  is  of  interest ; 
as  is  also  the  ctirious  du-ect  and  retrograde  course 
of  the  bark  Rowland  Hill  in  mid-ocean.  The  fol- 
lowing tells  a  sa<l  story  :  '•  Captain  JIaddox  of  the 
British  sleiiraer  Norseman  reports  passing  close  to 
a  raft  and  a  heavy  stick  «if  timber,  on  July  13,  in 
latitude  42^  49'  north,  longitude  00°  0'  wetit.  The 
raft,  about  twenty  feet  square,  was  strongly  built 
of  heavy  square  timbers,  stoutly  lashod  and 
we<lged,  and  had  evidently  l>een  used  by  a  ship- 
wrecked crew." 

—  Tlie  U.  S.  coiist  survey  has  recently  issued 
a  chart  of  the  approaches  to  New  York  showing 
remarkable  features  of  much  interest  to  naviga- 
tors. xVmong  them  is  a  mud  gorge  which  ap- 
pears to  have  lx*en  formerly  an  extension  or  con- 
tinuation of  the  h)ed  of  ilie  Hudson,  it  extends 
from  Sandy  Hook  out  to  the  ocean  liasin,  through 
a  sea-lted  of  sand.  The  earlier  surveys  showed  a 
numlx^rof  mud  holes  off  the  entrance  to  New  York 
harbor,  and  these,  from  Iheir  depth  and  the 
peculiar  characteristics  of  the  bt)ttom.  have  long 
served  in  some  degree  as  guides  to  the  mariner. 
The  recent  re-survey  of  this  locality  with  improved 
facilities  has  developed  the  fact  that  instead  of 
detached  holes  iliere  is  a  continuous  gully.  Eln- 
signs  Henry  E.  Parmenter  and  Waller  O.  Hulme 
have  lieen  ordered  to  the  Palimirua  at  .Stamford, 
Conn.  Ensigns  I.  K.  .'reymour.  C.  M.  Fahs,  and 
H.  P.  Jones  have  all  t)een  ordered  to  the  Endeavor 
to  work  on  the  re-«urvey  of  New  York  harbor. 


Naval  Cadet  R.  Wtfljes  and  Ensign  A.  \ 
the  latter  having  l»een  detached  from  the 
have  been  ordered  to  the  Arngo  at  her  n« 
on  the  Long  Island  coast.  Elnsign  C.  8. 
has  been  assigned  to  the  E-igre  for  dut; 
Island  sound.  Lieut.  Commander  1 
chief  hydrographic  ins|)eclor,  will  ins 
week  the  work  and  vessels  engage<)  in  t 
of  Long  Island  Sound.  Lieut.  F.  H, 
commanding  the  steamer  Gedney, 
granted  two  weeks'  leave  of  absence 
J.  S.  Watters  will  be  in  charge  of  I 
Lieut.  J.  E.  Pillsburj',  in  command  of 
survey  steamer  Blake,  has  lieon  cond 
interesting  series  of  esperimenta  in  th 
Mexico,  measuring  by  the  aid  of  an  iasti 
his  own  invention,  tlie  depth  and  velofil 
ocean  currents.  Lieut.  E.  D.  Taussig  of  1 
survey,  who  baa  been  conducting  work 
Mendocino,  California,  has  been  detac 
ordered  home  to  await  orders.  The  coi 
operations  of  the  stenmer  Ha'oler  in  thi 
have  l)eeu  attcndi«d  with  considerable 
not  to  say  danger,  on  account  of  the  hi^ 
that  locality.  Lieut.  Commander  \V.  N.  ] 
U.  8,  N.,  hydrogi-ai)hic  insinector,  of 
coast  survey,  leaves  Washington  this  w 
spect  the  work  of  the  survey  on  La 
Soimd. 

—  The  Senate  has  passed  the  bill  for 
of   the  party  composing   the    Grecly   j 
pedition.     It  appropriates  :J703.75  in  liei 
mutations  for  fuel  and  quarters  and  e 
j)ay  to  each  of  the  nineteen  per^onn  ct 
the  i>arty.     It  also   provides  that  if  ai 
nineteen  persons  shall  ha^e  died  prior  I 
18tt4,  the  allowance  is  to  be  computed 
death  and  the  money  paid  to  their  famC 

—  The  history  of  the  fiast  two  years  e^ 
to  l)e  re-enacted  in  Italy.  Cholera  hasi^ 
Ljiliano.  Fraucavilla,  Venice,  and  Fermi 
in  Austria  is  also  infected. 

—  In  the  suit  brought  by  the  Socitf 

prevention  of  cruelty  to  animals  in  J 
against  Dr.  Beriah  A.  Watson  to  rec«v€ 
for  cruelty  to  dogs  in  experiojentft 
Justice  Lane  gave  judgment  against  t 
The  case  will  be  appealed. 

—  Prof.  William  A.  Rogers  of  the  Hi 
lege  observatory  has  been  cho<»<?ii  to  til 
of  physics  at  Colby  university,  Water « 

—  The  U.  8.  S.  Di8i)atch  w  as  orde 
recently  to  find  and  sink  four  wreck* 
been  derelict  for  a  long  time  and  noi 
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|rbef«  in   the  bight  of  sea  betv«reen 
Fire  Island  light. 

Qtnid.  a  well-known  stndent 

and  one  of   the  pioneer 

liio  vaUey,  died  at  Brookville, 

at  the  afce  of  81  years,     lie  was  a 

pnia,  and  came  to  IndtAua  in  1820. 

\V.  Evenuann,  Inte  of  Indiana  imi- 
been  electwl  Vo  tlie  chair  of  natural 
lie  State  uuriual  dcliool,  Terre  Haute. 

H    R:>ehmer  of  the  Smithsonian 

Wasliiu^ton  during  the  present 

mission,  as  agent  for  the 

and  tlie  Snaithsonian,  in  per- 

luaticand  satisfactory  uiethml 

i!  '  Achange  of  public  docn- 

1    .'     ;  '  ii  roiiutry- 

PRlitancl   H.  K.  Dawson  of  Sehua,  Aln- 
been  nominate<l  by  the  President  for 
bo  of  cotnmiEBioner  of  education. 

It'nry  Appleton  Dall,  father  of 

I,    the    conrhologist,    dietl    at 

I,  ««n  July   IS.     lie  bad  been  for 

ly  yeare  in  the  misBionary  service. 

I  of  turpentine  will  remove  unplea^Ant 

\  hands  when  all  other  deodorants 


VFUS  TO  THE  EDITOR. 

I  lobm  u»  brUf  as  ftoMtbU.    Tlie 
iit^rtt  a»  proitf  (•/ uifod  jtiith. 

Feline  telepathy. 

•  of  your  aduiirnhle  joxirnal  for  July  31, 

^U  e<litiir.  uiv  esl>'(»med  fiieud  Prof.  S»  H. 

^i:  .  .     -   .        r  ,,f  ijsjjticial  eniiu- 

ii>r  lo  notice  mv 

bt ....  1  or  psychical  re- 

r)<a&«c«  the  roniphnjent  of  calling  me  '  the 

;lv.,-t  ,iut>Iler,'  perhaps  with  suiae  '  oc- 

p»^ychical  researches. 

!)<yr  denying  this  bard  itnpecch- 

^t''  ciU'  I'rofMdor  Sctidder  himself  in  con- 

I  the  niterestiiiK  and  instructive  psychic 

now    ■•:    ;  --  —    •■  rniuj?   telepathy. 

tliatt}  -iht  Is  ia  bis  own 

dcmo!  ly  ;  and  no  false 

•L  bim  shrink  trorn  offeriog  hiro- 

j^T-  :  for  telepathic  experimentation 

urt  o!  tiir'  iueml>er»  of  the  American  society 
lical  me  arch. 

ni        "'  rlf,  amonp  Professor  Soud- 

U'  ^'loreit  thu  painful  siTccticn 

K).,..  s    from   which    he   suffers 

K^  vt  rtaia  radius  of  a  cat.     It 

ll^aii  'latiou.  if  no  alleviation  of 

nlty  iif  '  for  the  professor  to  reflect 

liog  and  valuable  one  for 


the  purpnsps  of  psychic  research,  nnce  it  is  able 

thus  to  offer  an  important  contribution  to  the  science 
of  telepathy. 

If  I  am  correctly  iDformed,  Professor  SiMidder  dM«»» 
not  require  to  8«h>  the  cat,  or  hear  the  cat,  or  smell  the 
cat,  or  taste  the  cat,  or  touch  the  cat.  in  ord»»r  tn  be- 
come painfully  alive  to  the  proximity  of  the  animal, 
in  the  way  above  said.  None  of  bis  physical  senses  is 
concerned  in  thepsvchic  cognition  of  the  cat  and  its 
painful  boilily  result.  This  id  telepathy,  namely, 
thought-transfer  without  any  known  or  recognized 
pbj'sjcal  or  mechanical  m<«ans  of  communication. 
Professor  Scudder  is  evidently  telepathic  with  cats, 
as  a  psychiat  would  express  it.  What  subtile  cm- 
nection  there  is  between  the  anthropoid  and  the 
aeiuroid  organiums  in  this  case,  resulting  in  such  vio- 
lent antipathy  and  respiratory  derangement  on  the 
one  band  and  such  complacent  sympathy  or  entire 
apathy  on  the  other,  is  hard  to  say  ;  thoujrh  it  niav 
be  suggested  that  asthmatic  breathing  resemble* 
purriug  in  some  aadiUe  respects.  Whether  any  real 
mind-reading  is  here  involved  is  doubtful,  because 
it  is  impossible  to  say  what  cats  think  of  Professor 
Scudder  ;  though  what  this  amiable  Btnitleman  thinks 
of  cats,  while  under  the  shock  of  the  feline  tele- 
pathic impact,  and  also  subsequently,  is  well  known 
to  the  large  circle  of  his  friends. 

When  I  was  appointed  by  the  Tbeosopbical  so- 
ciety its  official  Censor  of  the  American  society  for 
psychical  research — a  delicate  and  difticult  office, 
which  I  reluctantly  accepted  about  a  year  a<o  in  the 
interests  of  psychic  science  —  it  became  inctind)ent. 
upon  me  to  explain  to  the  psychical  society  any  fact 
in  psychic  science  which  they  might  succeed  in 
eatahlishing. 

I  cannot  admit  that  the  said  society  has  established 
this  case  of  telepathy,  considering  thnt  1  have  been 
obliged  to  do  so  for  them.  But  since  ohl*  of  their 
members  has  been  the  unwiitinf?  mean)>  of  dem^u- 
strating  feliue  telepathy.  I  pass  the  credit  of  the  dis- 
covery over  to  the  psychical  sJooiety,  with  the  cnni- 
pliments  of  the  Tbeosopbical  society,  and  i-Her  my 
explanatiou  of  the  matter.  It  is  the  same  '  Elxplona- 
tion  of  telepathy '  which  was  printed  in  the  New 
York  Nation  of  Jan.  lo,  18^5.  after  Profe^por  Scud- 
der. with  ten<l«»r  repard  for  my  reputation  as  a 
scientist,  had  declined  to  publish  it  in  Sciencf,  of 
which  he  was  then  wlitor. 

All  animals,  plants,  and  minerals  diseneaffe  from 
their  bodies  a  substance   variously  called   '  biopeii,' 

*  od,'  '  akasa,'  etc.,  this  aura  or  ultra  sensible  eniana> 
tion  having  certain  modes  of  motion  which  are  the 
direct  means  of  *  phenomenalisinf; '  or  making  ap- 
parent to  the  natural  senses  those  efTects  knotvn  as 
'mesmeric,'    'magnetic,'   *  nervauric,'   'telepathic,* 

*  spiritistic,^  etc.  Professor  iscudder  happens  to  be 
so  constituted,  in  relation  lo  cats,  thut  the  feline 
biogren,  inipinjfinK  upon  the  Scudderian,  immediately 
makes  him  think  of  cat(<,  transfers  bis  thought  from 
all  other  objects  of  interest  to  cats,  fixes  his  mind 
upon  cats,  excites  a  violent  '  psychic  storm.'  or 
emotional  disturbance,  and  results  in  the  painful 
physical  derangement  above  noted. 

it  would  interest  any  student  of  psychics  to  ascer- 
tain whether  the  eminent  entomologist  who  f  urniMhes 
this  case  does  not  suffer  in  much  the  same  way  from 
▼arious  other  animals,  as  horses  and  cows.  I  venture 
to  surmise  that  such  will  be  found  to  be  the  case. 

Any  other  explanation  than  I  have  fiiven  does  uot 
occur  to  me  as  probable.     A  physicist  or  biologist, 
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however,  miierht  bosje  au  cpinioii  contrary  to  mine, 
on  tbe  f^round  of  comtuuii  sodlo^ical  ancestry, 
li»?redity,  atavisai,  and  so  forth,  according  to  the  gen- 
eral principieM  of  evolution. 

Not  even  a  '  well  known  firhost-smeller "  «hould  re- 
tort by  callin^r  Professor  Scudder  a  hitherto  un- 
known '  cat  Mueller,'  becanse  that  would  not  be 
polite,  and  btcaij3e  tlie  learned  professor  »l«>ea  uot 
t.mell  cats,  in  point  of  fact,  when  he  enlers  into 
telepathic  relations  with  these  zoological  organisms. 
And  then,  too,  bis  apparent  inability  to  become  coji- 
nizaut  of  unemloilied  human  intclligenceb  by 
ii)t?ans  of  telepathy  mnv  be  more  a  matter  of  nvces- 
i-ity  than  of  choice.  Should  ht»  ever  succeed  iu 
O'toV^lishinjf  telepathic  i  elotions  with  a  ghost,  let  us 
trust  he  will  find  such  method  of  coicmu ideation  less 
pHJnful  to  his  respiiatory  apparatos,  and  more  COn- 
<lticive  to  hiii  peace  of  mind. 

ElAAOTt  COUEH,  F.  T.  S.. 

Cennor  A.  6'.  F.  R. 
Wu^htngton.  D.C. 


Barometer  exposure. 

In  President  LeCoute't.  last  letter  {Scit^nrv,  vol. 
viii.  p.  80)  he  suggests  that  the  effect*  of  the  wind 
on  the  Vvarometer  should  be  farther  experimented  on  ; 
since  "  it  is  evident,  that,  according  to  the  conditions 
vd  exposure,  the  influence  of  the  wind  mut^t  tend 
tKMuetiuie^  to  increai<e,  and  at  other  times  to  dimin- 
isli.  the  prePHure  within  the  building  iu  which  the 
biirameter  IS  placed."  Mr.  Giltwrt's  and  Mr,  Todd's 
experiments  {Science,  vol.  vii.  p.  071,  and  Vol.  viii. 
p.  08)  certainly  indicate  that  the  pressure  is  higher 
on  the  windward  than  on  the  leeward  side  of 
objects  ;  and  I  have  frequently  fouud  at  Blue  Hill 
ol»servatory,  that,  if  a  wmdow  or  door  be  opened  on 
the  side  against  which  a  strong  wind  is  blowing, 
there  will  be  a  rise  of  the  barometer  in  the  building, 
and  a  fall  again  when  the  window  is  closed. 

This  does  not  prove,  however,  that  tbe  effect  of 
the  wind  on  an  iii-dfx>r  barometer  is  as  likely  to  make 
it  read  loo  high  as  too  low.  Both  deduction  from 
theory  aod  mductiou  from  all  of  the  facts  so  far 
gathered,  I  think,  indicate,  that,  under  all  ordinary 
conditions,  the  effect  of  the  wind  muat  be  to  make 
an  in-door  barometer  read  too  low.  The  experiments 
of  physicists  clearly  ilemonstrate  that  air,  iu  maviug 
by  at  right  angles  toau  aperture,  lowens  the  pressure 
within  ;  hence,  while  wind  would  tend  to  increase 
the  pr«i>Bure  on  the  windward  side  of  a  building,  on 
every  other  side  and  at  the  top  of  the  budding  the 
tendency  must  be  to  reduce  the  preti^sure  ;  and  the 
total  resultant  must  be  a  decided  lowering  of  the 
pressure  within  the  building  during  a  strong  wind. 
These  points  were  only  omitted  from  my  first  letter 
because  I  was  desirous  of  being  brief. 

The  effect  of  wind  iu  lowering  the  pressure  is 
probably  strongly  felt  on  board  of  sbJi>8,  where  the 
bottom  and  sides  are  tight,  and  the  wind  blows  di- 
rectly across  the  apertures  at  the  top.  This,  perhaps, 
in  part  accounts  for  tlie  very  low  readings  sometimes 
reported  in  severe  storms. 

In  his  19th  paper  (Amer.  joum.  ac,  Dec,  1888), 
Loomis  makes  a  careful  comparison  between  the 
observed  gradients  iu  severe  storms  and  those  com- 
puted by  Ferrei's  formula.  The  storms  were  thoee 
occurring  on  the  Atlantic  Ocean  and  m  the  United 
States  ;  and  comparisons  were  made  on  that  side  of 
tbe  storms   where   tbe   winds   were    strongest  and 


gradients  steepest.  He  f<»u 
gradieutfi  were  always  largp 
gradients,  and  the  latter  had 
a  suitable  constant  to  ttqiial 
case.*?,  might  not  the  obsi-rved 
only  apparent,  and  partly  ilue 
of  the  iMirometer  pr'■duc•^J  by 
near  the  centre  of  the  storm  } 

Blue  Hill  meteor,  obter.,  Jub 

The  swindling  nata 

The  geological  swindJer  dei 
3«y,  No.  165  (April  2,  1880). 
trapped  and  captuivil  here,  i 
Kankakee,  IlUnoijs,  for  the  99 
borrowed  from  a  gentleman  it^ 

He  passed  ln«re  o.-i  *  Captain 
army,  detailed  a«  '  instructor 
Point.  1  need  not  say  that  th( 
the  Army  register  nor  on  the 
at  the  military  academy. 

As  be  will  undoubtedly  be  . 
term  iu  jail,  it  is  much  to  be  d 
have  heretofore  been  swiodk 
municnte  promptly  with  the 
county.  If  he  is  not  vigor«>f 
soon  become  nepHs«sarY  f"r  th( 
(Msaport  iu  travelling  through 

Chatapaigu,  111 ,  Jul;  JS. 


A  brilUant  « 

At  9  P.M.  on  July  37.  an  ai 
noticed  here  through  the  oloil 
At    10.45    P.M.   the   sky  was 
auroral  arch  stretched  entirelj 
sky  with  a  height  al>ove  the 
and  a  width  of  about  5*^.     B« 
very  dark  ;  but  from   it«   top 
within  about  30*   of  the   teni 
streamers,  which  danced  and 
the  ten  minutes  preceding  11 
colors  at  their  base.     At  11.10] 
come  dimmer,  and  the  8tream( 
patches  of  liifht  which  stretchi 
zenith.     At  this  time  waves  0( 
upward    from   the  north    in 
moved  with  great  rapidity, 
the  auroral  arch  gradually  dii 
P.M.  only  patches  of  white  Ugl 
covered  about  three-fourtha  of 
11.27  P.M. a  large  patch  of  whiU 
l>egan   visibly  to   move  upwar 
and  tbe  patches  on  all  wdes  U 
same   direction  ;  ao  that    by 
northern  half  of  the  sky  was 
of  pulsating  light.     At   11.83 
tended  eight  or  ten  degrees  bt 
the  magnetic  zenith  became  ap 
ment  of  the  patches  around  it. 
aurora   began  to  die  down,  al 
whitish  glow  was  visible  in  tb< 
the  28 th  tbe  conditions  remain 
at  midnierht. 

A  number  of  meteors  were 
while  watching  the  aurora. 

Blue  Hill  meteor,  obsenr.,  July  dS 
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CAL  BASIS  OF  HEREDITY. 

lUXLEY,  in  his  well-known  essay, 
pmtoplasm  as  the  material  sub- 
lital  phenonsena,  and  estalilished 
cal  babis  of  li/e.'    Recent  investi- 

the  hypothesis  that  there  is  a 
ibie  stibstance,  which   is  the  ma- 

of  heretiilar.v  transmifsion  from 
wing,  and  may  he  called,  if  we 
ite  Huxley,  the  pbysicid  basis  of 
Dame  of  the  substance  ie  chroma- 
ce  to  the  ppecial  affinity  for  color- 
licli  is  the  most  striking  oharacter- 
(ance. 

also  called  nucleine  by  some 
I  in  the  nuclei  of  cells  of  all  kinds. 
Itly  that  it  has  been  clearly  recog- 
pat  deal  of  additional  investigation 
riisbei)  before  we  can  ho|>e  to  know 
It  waa  impossible  to  ascertain 
Ig  it  hitherto,  because  the  methods 
Issues  for  microscopical  examina- 
ne  perfected  only  within  the  last 
it  that  the  minute  details  of  cell 
Did  be  studied.  Nor  was  it  until 
Oduction  of   oil  immersion  objec- 

i,  that  we  had  command  of  lenses 
tct  for  the  investigation  of  chro- 
ihose  who  wish  to  inform  them- 
ly  concerning  the  occurrence  and 

chromatine,  I  refer  to  Carnoy's 
lire,'  which  I  venture  to  think  the 
rk  yet  published  on  the  structure 

'nt  di?!cu!«sion  a  very  brief  state- 
».  When  cells,  properly  preserved, 
I  almost  any  of  the  dyes  common- 
ologists  for  the  coloration  of  cell 
er  powers  of  the  microscope  reveal 
nucleus  contains  three  visibly 
n,  —  1°,  the  network  of  slightly 
:  8*,  some  dots  or   threads   very 

8*,  the  hyaline,  or  granular  sub- 
h  the  other  parts  are  emlje<lded. 
lance,  encbylema,  is  probably  more 

id  during  life,  and  is  equivalent 
of  those  German  writers,  who  ap- 
tk  ita  proper  and  restricted  t»eu6e  : 


imfortunately  it  is  employed  with  a  variety  of 
meanings.  The  network  resembles  the  protoplasm 
network  of  the  bo<ly  of  the  cells,  and  is  probably 
the  intra-nuclear  extension  of  the  protoplasm. 
The  deeply  dyed  parts  are  the  chromatine  ;  and 
the  presence  thereof  appears,  so  far  as  our  present 
knowledge  goes,  the  essential  and  distinctive 
characteristic  of  a  nucleus. 

During  the  division  of  cells,  in  the  great  ma- 
joriiy  of  cases,  very  remarkable  changes  occur  in 
the  arrangement  of  the  chromatine.  leading  to 
the  development  of  those  striking  appearances 
known  as  karyokinelic  figures,  or,  as  Fleraming 
would  like  to  have  them  called,  mitoses.  It  is 
difficult  to  refrain  from  styling  the  latter  term 
new-fangled  :  for  the  systematic  duplication  of 
terms  with  which  Professor  Flemming  has  unneces- 
sarily burdened  science  of  late  can  only  be  con- 
demned. It  is  curious  to  encounter  such  pedantry 
in  so  industrious  and  sensible  a  histologist.  be- 
cause to  overvalue  lerminology  is  the  mark  of 
mental  poverty.  As  the  figures  in  question  ore 
described  in  the  more  recent  text-books  of  anato- 
my and  histology  very  fully,  we  need  allude  only 
to  the  conclusion  that  the  nucleus  appears  to  lead 
the  process  of  division,  and  the  chrcumline  to  lead 
the  division  of  the  nucleus.  Nussbaum  {Arch.  f. 
viikros.  ariot.,  xxvi.  504)  points  out,  however,  thiit 
in  some  cases  the  protoplasm  apparently  leads, 
alterations  in  it  preceding  nuclear  changes.  He 
refers  esfiecially  to  observations  on  Infusoria  by 
Everts  (Zeitxchr.  uriss.  zool.,  xxiii.  601)  and  Jickeli 
(Zool.  anz.,  1884,  p.  491).  But  to  interpret  such 
observations,  we  must  not  forget  that  the  nucleus 
and  protoplasm  are  interdependent,  neither  being 
ablf  to  maintain  its  existence  without  the  other, 
at  least  in  any  instance  where  they  are  normally 
united.  The  fact  that  the  visible  alteration  of  the 
protoplasm  in  a  certain  rare  case  comes  l>efore 
that  of  the  nucleus  shows  that  the  protoplasm 
protiably  has  an  active  rule  in  cell-division ;  but 
since  even  then  ita  arrangement  depends  on  the 
f)Osition  of  the  nucleus,  the  evidence  of  the 
superiority  of  nuclear  control  is,  I  think,  not 
affected. 

On  the  other  hand,  there  are  many  obaervationa 
which  may  he  interpreted  as  proofs  that  the 
nuclei  have  a  regulating  power  over  the  cells, 
especially  as  regards  their  division  and  organiza- 
tion. A  few  of  these  may  be  instanced.  1".  After 
a  cell  is  formed,  its  nucleus  enlarges  first,  and  the 
cell  body  follows  it  in  growth.    2«.  Kdlliker,  in 


126 


SCTENCE. 


(Vol    vni 


his  paper'  on  heredity  (p.  29  ff.Xdiscuftsfs  the  rela- 
tion of  nuclei  to  growth  very  fully  and  ably.  The 
great  extent  of  his  learning  has  enabled  him  to 
pret^ent  the  manifold  aspects  of  the  question  more 
thoroughly  tlian  any  other  writer.  His  arj^umen- 
tation  »eeni«  {<i  me  so  satisfactory  that  it  does  not 
recjuire  the  weight  of  hie  great  authority  to  estab- 
lish  the  concluBiou  that  without  nuclei  there  is  no 
growth.  Of  this,  the  most  faith-com()elHDK  evi- 
dence is  offered  by  the  important  experiments  of 
Nu8(>baum  and  Gruher,^  who  found  that  when 
unicellular  animals  are  artifieialty  divided,  the 
fraRmHiit>i  eont^iining  nuclei  continue  to  grow, 
while  pieces  without  nuclei  die  off.  3*^.  The  large 
unicellular  Thallophytes,  such  as  Caulerpa  and 
Codium,  become  mukinuclear  before  they  attain 
their  adult  size.  Further  illustrations  are  given 
by  KiilMker  {U  c,  pp.  19-30),  4^.  Perhaps  the 
m<r>8t  striking  demonstration  of  the  iin|x>rlance  of 
the  nucleus  is  afforded  by  the  experi mental  altera- 
tion of  the  plane  of  division  of  the  ovum.  Pfltlger ' 
showed  that  the  plane  of  the  first  division  of  tlie 
ovum  is  altered  by  tilting  tbe  ovum  before  the 
division  beginis,  and  keeping  it  in  the  same  position 
during  division  ;  normally  the  plane  passes  through 
the  white  pole,  but  when  the  ovum  is  fastened  in 
an  oblique  i>o?ition,  the  plane  is  not  in  the  axis  of 
the  ovum  but  in  the  line  of  gravity.  Bom*  has 
continued  Ihese  remarkable  experiaieots,  and  dis- 
covered that  the  nucleus  changes  its  position 
when  the  ovum  is  kept  tilted,  and  that  the  site  of 
the  nucleus  determmes  the  plane  of  division  of  the 
ovum. 

Utill  more  pertinent  to  the  theme  of  this  article 
are  the  phenomena  of  the  aTiipregnaiion  of  the 
ovum."  In  1872  Btttscbli  *  discovered  that  two 
nuclei  are  present  in  the  fertilize*!  ovum  of 
Rhabditis  dolichura,  a  nematod  worm,^  and 
that  the  two  nuclei  unite,  becoming  the  first 
nucleus  of  the  embryo.     Oscar  Hextwig  '  proved 

■  'jDle  bcdeutunK  der  sell9Dkern»  fUr  di«  TorglUigfi  d«r 
Fertjrbnog,'  In  Zeitachr.  /.  wijm.  tool. ,  xlii.  pp.  1-1«. 

»  Science,  toI.  t1.  p.  4.  See  a)ao  Nussbaum'n  later  paper 
In  the  Archiv/ur  mikrotkfip,  anat.,  xxvl.  p.  4*^5.  Nusabaum 
slco  ottea  Fr.  Sohmitx'ft  ezperlmenta  nn  tbe  artiHotnl  dl- 
▼  lAioo  of  ptaDta.  Sobmltz's  paper  I  have  not  seen  :  It  vaa 
publlbhed  in  1M79,  in  tbe  Featackrift  der  natur/or»chenden 
gMetUchaft  xu  Halle. 

*  PfliigerU  Archiv  fur  die  gtMimmte  pkysiol,,  xxxlJ. 
pp.  1-W). 

*  BrMlauer  arxtlich.  seitxhr.,  22  Miirz.  i<m.  I  bare  out 
■««n  tbe  original.  Tbere  la  ao  abstract  iu  Hofmann  und 
Sobwalbe'a  JnhreslMrricht  for  IWM,  p.  44-1. 

*  For  a  eynopsia  of  recent  lDveatlf;attons.  the  reader  is 
referred  to  tbe  article  '  Impreguntiim  *  by  tbe  autbor  iu 
Wood'a  *  Unndboulc.' 

*  '  Beitr&ge  eur  lieantnLsa  der  frolIebeDden  nomatoden,' 
In  Nova  acta,  xxxvl.  1778, 

"f  *  Beltrilge  Kur  keantntas  der  blldung,  befrochtong  and 
tbellang  dea  tbieriscben  elea,'  Id  IfQrptiol,  jahrbuch,  i. 


three  years  later  that  the  two  nuclei,  or  as   th( 
are  better  called,  prcnuclei.  are  derived,  one  fi 
the  nucleus  of  I  he  ovum,  the  other  probably  from 
the  fertilizing  male   elen>enl,  tlie  si>eraiatozooti. 
His  observations,  which  were  uiadr-aMhat  rinie  on 
echinoderms,  led  him  to  the  theory  that  "iiriprpp- 
nalion  depends  upon  the  fusion  of  two  sev 
differentiated    nuclei."      Both    Hettwig    hm-'  i 
and  many  others,  notably  Fol  Kelenka.  Flemmins. 
Plainer,   and   Strassburger.  have  coutjrmed   ttm 
conclusion,  so  that  there  is  a  very  strong  presump- 
tion in  favor  of  Hertwig's  theory  twing  a  true  law 
for  all   cases  of  fertilization.     Stra^shurger  was 
for  some  time '  an    op|ionent  of  the  exclusive 
significance  of  the  nuclei,  holding  the  opiniou  that 
*•  there  also  occurs  a  copulation  l)etween  the  other 
equivalent  parts  of  tbe  eperm;ito»oon  and  ovnm." 
thus  making  the  partici[tat>on  of  cell   protoji 
essential.    But  lately  "  he  has  acceded  to  Heri\    . 
opinion,  and  has  expressed   himself  in  a  rect-nt 
publication  '"  with  great  distinctness  in   favor  of 
the  nuclei  alone  being  essential  to  impregnatiott. 
Strassburger  observed   in   some   cryjUogams  Hie 
protoplasm  of  the  male  element  to  Ije  so  ronoh 
reduced   that  hardly  more  than  the  nucleus 
mained,  and  found  that  in  certain  phanerogai 
only  the  nucleus  of  the  pollen  grain  reaches  tl 
ovum. 

The  next  point  to  Ik*  brought  forvvanl  is 
the  B[>ermatozoon.  which  forms  one  of  the 
nuclei,  is  in  many  animals  developed  exch 
from  the  nucleus.  The  formation  of  the  s] 
tozoon  has  been  much  investigated,  and  yet 
little  tbornughly  satisfactory  work  has  been  puli 
lished  in  result.  Although  the  great  majority 
the  articles  report  more  or  less  that  is  valuahl 
yet  they  also  contain,  too  often,  much  that 
crude,  inaccurate,  or  even  out  and  out  false; 
that  it  is  a  diflicuit  task  to  unsnarl  the  truth  fi 
the  mesh  of  error  in  which  it  is  ravelled.  KOlli 
ker."  as  long  ago  as  1811,  advance<l  the  hypothir^mi 
that  the  spermatozoa  of  all  animals  have  ili* 
significance  of  nuclei.  This  is  not  quite  cwrrct* 
since  the  seminal  corpuscles  of  nematode  have  tb^J 
value  of  cells,  as  do  probably  also  those  of  il 
higher  Crustacea,  and  possibly  of  other  antmi 
It  still  remains  true  that  in  the  majority  of 
the  sperraalo/oa  are  modified  nuclei,  and  nud 
only.     As  regards  the  higher  animals,  the  ol 

•  Uebtr  befrHchtung  und  seltthrilittig,  1878,  pp.  1VTT. 

•  Ueber  den  bau  uud  da$  wachsthum  der  tiMdtti»% 
pp.  i3<>-ia5J. 

»»  iV«uc  unU'rguchuu^rn  iiber  dm  brfrurht^m 
hei  den  pha7^er<iijam<-n  nla  yrundlugr  ftir  ri«« 
sruguny.  Jena,  l>*t  (aee  p.  77). 

»'   Bcitrt'ige  sur    kenntnijiM   drr    grarhiechtt 
und  dfr  aatnen/[ila»igk*it  wirbelloter  tkimrr,   nttmi 
ver$ucht  etCii  Beriln,  IMl. 
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B^Remmitig  "  and  of  several  other  recent 
fcenx  to  me  conclusive."  The  footnote 
Jicates  more  fully  the  further  significant 
U  the  male  element  is  developed  chiefly 
tt  clironiatine  of  the  nucleus.  Tlie  facts 
)rov^e  that  a  body  consisting  mainly  of 
ine  from  the  nucleus  of  a  sperm  cell  can 
ate  an  ovum. 

Hertwig  was  the  firet '*  to  fX)int  out  the 
of  this  induction  u|X)n  the  problem  of 
It  in  obvious,  since  qualities  may 
iled  from  the  father,  that  the  nucleus 
a  furnish  the  meun««  of  transuu8«<iou  from 
t>  otfi^ring.  And,  since  it  can  accomplish 
the  iMternnl  side,  it  is  probable  that  it  can 
lich  on  the  mother's  side,  an  assumption 
which  no  evidence  has  been  brought  for- 
tieoce  the  hvjvithesis  that  tfie  nudeii»  is 
In  of  hertdilury  transmission.  Further, 
^■ffomatine  is  the  characteristic  of  the 
^pi  since  »{iermatozoa  in  some  cases  oon> 
)et  exclusively  of  chromaline,  it  is  proba- 

Kmatint  «<  the  esHential  factor  in  the 
tierfdity.  The  leading  defenders  of 
yjxjthesis  are  Hertwig,  Strassburger, 
Ih'ker,  ail  biologists  as  able  as  they  are 
iftbed.  Careful  study  of  their  writings 
khink,  lead  a  candid  mind  to  accept  their 
though  of  course  one  does  not 
^pothes«8  are  not  demonstrations, 
er'*  is  to  be  recommended  as  the 
b«  the  one  to  be  read  by  those  who 
►  the  essential  points  of  the  discus- 
lily,  and  yet  have  not  the  leisure  to 
ph  all  I  hat  has  been  published,  Hertwig 
Imvably  :  his  matt«'ris  well  arranged,  his 
^^Kct,  and  his  thinking  clear  and  forci- 
^Hr,  bis  papers  have  many  of  the  quali- 
^pvre  expect  in  a   model   of  scientitio 

ti^far  mtkroak.  aual.,  xritt  p.  219. 

|ri^irinjc  »ulborilies  ooTerfQg  tbe  twriod  of  the 
^^bonttaa  h«T«  doalt  witli  tbf>  davelopment  of 
^^Koo  In  m»niu>hs  :  BruWN,  Quart,  journ. 
^^■T.  aw.    WiKDflBSPBKO,   Arch.  f.   mikroth. 

^fi    PLAT»iElt.    Ibid  ,  XXT,   U4  ;    llJONDI.    Ibid,, 

VCftTKEU.  Ibkl.,  xxtL  Sit ;  La  viLLKTTS  St. 
pid  ,  rxrt.  and  txr.  5N1.  Utber«  might  b«*  oitod. 
M*i^yBwp*t»  of  tbese  reHearches  in  tbe   Button 

^^^^^Mbe,r«M  to  hia  belief  that  lb«   Bperma- 

HS^^^DaUr.  ODd  Dot    «xr|u8ivelf  nuclear. 

|«)jr  tie  cl<>«i*  not  Btiite  upou  wbat  grounda  tbo 

kio  mnfjT  Inv^i^tigatora  »r<»  t<>  b©  not  mlde.    The 

'bai.  ttir  (^hnmiHliu^  t^athm  toKetber 

Old  ibat    li  ('•jrin>i  tbo  beiad  of  the  aper- 

rf,    t,s.rt  ,>r  ti,.  tiuuteuB  bre&ks  dowo  : 

from  the  ohromattno 

.  .,-  ust). 

vm  <lnr  bpfn«pbm««  umJ  der  lAotrople  d«>» 
'  reivfbuug,'  In  Jena  xeittrhr,  natvr- 
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writing.     Some  of  bis  later  ones  exhibit  less  care- 
ful preparation. 

Johannes  Frenzel'*  has  published  what  may  be 
characterized  as  a  lengthy,  and  on  the  whole  half- 
hearted, criticism  of  the  hypolhesis  of  Hertwig. 
The  objeclions  he  brings  forward  are  in  large 
part  those  which  necessarily  occur  of  themselves 
to  every  com[>etenC  judge  of  the  problem.  An 
older  inveHtigator  would  have  perceived  this,  and 
accordingly  dealt  with  the  discussion  with  much 
greater  brevity.  Frenzel's  first  objection  is,  that 
it  is  not  certain  that  the  nuclei  of  the  male  ele- 
ments art)  not  still  accompanied  by  some  proto- 
plasm when  they  fuse  with  the  ovum.  Unfortu- 
nately our  author  has  overlooked  that  the  best 
investigations  show  the  mammalian  spermatozoon 
to  l>e  derived  solely  from  the  nucleus,  Frenzel's 
second  objection  is  that  there  are  cells  without 
nuclei.  Careless  anil  incomplete  observations  have 
frequently  led  to  the  assertion  that  there  are  such 
cells,  but  the  error  has  Ijeen  again  and  again  re- 
futed. On  pp.  \>7-98  Frenzel  cites  Bobretzky  and 
Korotneff  as  authorities,  but  these  authors  have 
not  made  sure  of  the  absence  of  the  nuclei.  On 
the  contrary,  their  investigations  on  the  insect 
eggs,  in  which  celts  without  nuclei  are  supposed 
to  occur,  ai"e  so  obviously  insufficient  that  it  is 
astonishing  to  find  strass  laid  u[jK>n  them.  For 
my  own  part,  I  feel  little  hesitation  in  asserting 
thiit  except,  perhaps,  amoni?  the  very  lowest  or- 
ganisms, there  are  no  cells  without  nuclei.  Aa 
regards  the  lowest  organisms,  there  is  uncer- 
tainty. Nothing  to  be  called  a  nucleus  is  known 
in  bacteria,  for  instance.  We  cannot,  indee<l, 
state  at  present  that  the  continuance  of  life  is  im- 
possible without  a  nucleus.  On  the  other  himd,  our 
knowledge  of  the  minute  fungi  and  supposed  mone- 
ra  is  so  imi>erfect,  that  it  would  be  foolish  to  accept 
the  dogma  that  these  organisms  have  no  nuclei. 
It  is  conceivable  that  in  the  lowest  forms  of  life 
the  material  basis  of  heredity  is  a  diffused  sub- 
stance, which  in  the  progress  of  evolution  has 
gathered  together  to  result  in  the  genesis  of  nuclei. 
Therefore,  whether  the  lowest  biouts  are  nucleate 
or  not,  they  do  not  offer,  so  far  as  at  present 
known,  any  valid  objection  to  Hertwig's  theory 
that  the  nucleus  is  the  organ  of  heredity.  There 
is  nothing  else  in  Frenzel's  article  requiring  notice 
in  this  brief  review.  It  will  not,  I  think,  repay 
those  not  engaged  in  the  special  study  of  the  sub- 
ject to  familiarize  themselves  with  the  essay  in 
question,  for  I  am  able  to  commond  it  only  with 
reserve. 
The  last  few  years  have  not  only  brought  tis 
*^  *  Oiis  itlloplsflmii  uiid  die  keratubstJiDE/  in  Archiv/itr 
vtikrv*.  dnn^.,  xxTJI.  IS^O,  pp.  73-1-^.  FrpDsel's  position  <■ 
best  iibowa  by  u  para^rnpb  on  p.  011  wbtah  «umiiiarlB«t8  tail 
Tiew. 
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freeh  insight  into  the  morphological  tMsis,  but  also 
into  the  physiological  function  of  heredity. 

A  few  words  are  necessary  about  pangenesis. 
The  hypotbesi*,  a«  originally  advanced  by  Darwin, 
was  the  suggestion  of  a  masterly  mind,  and  as  a 
succinct  and  comprGhensive  oxpres8ion  of  the  facts 
of  heredity,  commands  admiration.  But  the  real 
worth  and  real  significance  of  the  hypothesis  have 
not  been  grasped  by  those  who  have  tried  to  bet- 
ter it  :  its  value  was  not  in  explaining,  but  in 
expressing,  heredity  in  hypothetical  terms,  which 
were  at  once  suggestive  and  comprehensible. 
Ilaeckel,  whose  judgment  has  too  often  to  be  de- 
plored, accepted  pangenesiB  in  the  mistaken  way, 
and  made  an  attempt  to  improve  upon  it  as  an 
explanation,  in  a  pamphlet  '*  which  no  competent 
critic  any  longer  assigns  serious  value  to.  Indeed, 
were  some  one  to  assert  that  the  alliterative 
euphouy  of  ira  title,  'Die  perigenests  der  plasti- 
dule,"  was  its  cleverest  part,  a  physiologist  might 
feel  unable  to  prove  the  assertion  erroneoua.  Ac- 
coriling  to  Darwin*8  hypothesis,  every  part  of  the 
bo43y  throws  off  particles,  orgemmulos,  and  some 
of  these  from  each  portion  of  the  body  enter  the 
sexual  elements,  each  of  which,  therefore,  con- 
tains contributions  from  every  port  of  the  parent. 
The  gemmules,  by  their  multiplication  in  the 
embryo,  reproduce  their  own  kind,  and  so  rebuild 
on  the  former  pattern.  Haeckel's  perigenesis  is, 
when  Beparate<l  from  his  rhetoric,  the  substitution 
of  rhythmical  vi[>nitions  fdr  the  diflferent  kinds 
of  gemmules.  It  need  hoidly  he  said  that  not  a 
tittle  of  evidence  for  this  notion  is  shown,  and 
that,  as  elaborated  by  its  author,  it  violates  the 
elementary  laws  alike  of  biology  and  physics.  In 
these  respects  it  recalls  the  delightful  theory  of 
Dr.  Cohen, '^  who,  having  noticed  a  certain  re- 
semblance of  the  ovum  to  a  ganglion  cell  of  the 
spina!  cord,  and  of  the  spermatozoon  to  the 
unipolar  celln  of  the  sympathetic  ganglia,  gravely 
ooQcludea,  *'  The  inHuence  of  the  spermatozoon, 
the  male  hereditary  influence,  extends  above  all  to 
the  cerebro-apinal  wystem,  while  the  action  of  the 
ovulum,  Goethe's  'ewig  weiblicbes,'  shows  itwelf 
above  all  upon  the  organs  subordinate  to  the  sym- 
pathetic nervous  system  "  (pp.  30-31).     In  physics, 

I'Tfaepampbietwaspubltiibed  at  DorHn  \a  1H70.  For  boidc, 
coasfderlDR  its  charaater.  very  genlle  orlticlsma,  sae  Hay 
Lankeater  la  Nature,  July  13,  18t0,  xlr  iS^-SStS.  BUberf;  baa 
aUo  written  on  tbe  subject  in  tbe  Proo  Aroer.  asanu.  ndr.  ec, 
XXV.  liB,  and  oltea  there  earl(«r  wrltlogs  of  bis  own.  Tbo 
peruBHl  of  bJB  article  bM  not  enabled  me  to  recoRolzo  auy 
thlng  novel  excupt  tbe  liubatUtitioti  of  tbe  term  '  plastidule,' 
for  'gemmule'  used  by  Oarwm,  and  speouU'.lonaas  to  oom- 
poattloQ  of  plastidules,  as  if  be  was  groping  after  tbe  con- 
oepttoQ  of  tbe  raioolta  of  fittKell,  wltU  which  bo  wag  ap 
parently  unaoqualnted. 

"  Dot  ge*ei»  <Ur  b^fntohtung  und  vererbung,  etc., 
NOrdltDgen,  18TS. 


also,  Cohen  even  surpasses  Haeckel :  he  attribute 
(p.  19)  the  entrance  of  the  spermatozoon  into  the 
ovum  to  reaction  between  the  positive  electricity 
of  the  one  and  the  negative  of  the  other. 

Brooks's  **  modification  of  the  theory  of  pangeo* 
esis  well  deserves  consideration,  although  the  sut>^j 
sequent  progress  of  biology  docs  not  lead  me  U> 
think  it  felicitous ;  but  we  can  »ow  recognize  it  a« 
a  step  towards  Ntisbaum's  valuable  theory,  and 
also  towards  Weiamanu's  conception  tbat  sexual 
reproduction  has  for  its  object  the  maintenance  of 
variabihty.  Broiiks'p  theory  la  advocated  in  lita 
book  on  '  Heredity '  (Baltimore,  1879) :  he  states 
it  succinctly  '*"  as  follows  ;  — 

**  This  {laper  projMises  a  modification  of  Darwin's 
hypothesis  of  the  same  name  (pangenesis),  remov* 
ing  most  of  its  difficulties,  but  retaining  all  tbut  i» 
valuable.  According  to  tlie  hypothesis  in  its  mod- 
ifled  form,  characteristics  which  are  constitutional 
and  already  hereditary  are  transmitted  by  the 
female  organism  by  means  of  the  ovum  ;  wbtle 
new  variations  are  transmitted  by  gemmu1e«» 
which  are  thrown  otT  by  the  varying  physiological 
units  of  the  body,  gathered  up  by  the  testicle,  and 
tran.-tmitted  to  the  next  generation  by  imprefzia* 
tion." 

If  this  theory  was  tenable,  there  should  be — to 
mention  a  slnglu  objection — little  variation  ia 
individuals  produced  by  parthenogenesis ;  and  theu 
ought  always  to  be  females,  wherefis  they  are 
sometimes  males.  Tliere  remains,  not  a  nem 
theory  of  pangenesis,  but  the  valuable  suggesttun 
that  the  maternal  influence  causes  less  variability 
than  the  paternal.  I  am,  however,  str^^ogly  dis^- 
inclined  to  untiripate  the  contlrmation  of  thi» 
Bugjcestion,  especially  l^ecauae  the  males  are  not 
more  variable  than  the  females,  as  we  should 
expect.  I  have  some  extensive  statistics,  which 
show  that  in  mammals,  at  least,  there  are  no 
essential  differences  between  the  sexes  in  variahil* 
ity.  Even  if  Brooks's  thesis  should  be  established, 
it  would  prove  only  that  the  inheritance  from  the 
mother  is  stronger  than  from  the  father,  and  there 
would  lack  reasons  for  his  abstruse  h}'i)Otbesis. 

The  first  imjjortant  step  towards  the  suhstitutiim 
of  n  new  theory,  vice  pangenesis,  was  tak^'u  I  :■  ^'r 
Moritz  Nussbaum,  whose  memoirs'*  ou  tbe    ■ 
entiation  of  sex  deserve  great  attention. 
one  who  feels  interest  in  the  gcmml  problr 
biology,  and  is  able  to  follow  a  technical  ] 
will  find  NuBsbaum's  memoirs  profitable  rc; 

I*  Proc.  Amer.  auoc.  sc,  Bullalo,  1870,   p.  177.  atMUad  , 
of  a  paper  read  before  tbe  aeotlon  of  Otttuml  blstoiy. 

<*  '  Zar  differenziruoK  das  gesoble<^bt««  in   tUierrek 
In  Arch,  fur  miJcrotk.  anat..  xtUI.    (IMW)   |rp.   I-lIS:  •fli  ^ 
'  Ceber  die  verilnderuug  der  ge«oblecbtsprcdulita  tii«  tat 
elfurobuog,  in  Ibid.,  xxitl.  Ifi5. 


SGIEXCE, 


129 


Weismann'*  hfts  adopted  Nussbaum's 

nnd   defomied   it    with   considerable 

,.1 1.^|,  also  wveral  iuiportant  mciditica- 

i  I  mi  pointed  out  that  there  is  note- 

IV  ♦•\iiiitirH  In  the  development  of  various 
U«»,  t*'nding  to  show  Uiat  the  germinal  cells 
•vliich  the  sextwU  protiucts  are  derived  are 
U^ed  off  from  the  other  cells  of  the  embryo 
larly,  and  undergo  little  altorntion.  Hence 
icliided  that  some  of  the  nrijrinal  germ  sub- 
>  i«  directly  abstracted  from  the  ovum,  and 
%'ed  without  essexitiitl  alteration  to  become, 
ing  rise  U>  the  sexual  elementa,  the  germ 
ince  of  another  generation.  Weisraann  in- 
ij»an  the  corollary,  that  the  whole  nature  of 
limal  or  pbtnt  depends  uj)on  its  germinal  sub- 
),  an<l  that  the  reason  why  the  offspring  is  like 
rent  IH  that  in  each  biont  some  of  the  gerniiunl 
r  id  pre8erv4?d  unchim^'ed.  He  calls  this  view 
eory  of  the  continuity  of  gorm  plasma.  He 
te  Nuasbuum  also  in  emphasizing  the  fact 
'hv»  theory  is  incousislem  with  the  theory 
ftgcoefiis  an»l  with  th»*  thtory  of  the  trans- 

I  n    of    jiHrtMital    charactcriBtics   which    are 

»«d    through    external    causeH.      On    those 

)Lut»  Wt*i8munu'8  second  and   third  papers 

VTwd  in  the  footnote'"  are  the  most  impor- 

I  fully  coincide  with  him  as  regards  pan- 

I  B,  Irtit  om  Icsft  inchued  to  do  the  same  as  re- 
acquite«i  clmracteristics.    It  is  U|K)n  the  lat- 

I  tme  that  Virchow  has  op|X)sed  him.  I  am 
41ed  to  say,  however,  that  the  distinguished 
kjgist  has  failetl  U}  understand  Weiwrnaun's 
m  corret'tly,  and  tliat  n>«.»6t  of  his  criticisms 
lot  deem  valid. 

Dfding  to  the  theory  of  Nussbaum  and  Weis- 

I I  tb«  Ctfll*  in  the  embryo  !«eparate  into  two 
—  1",  Ihegerm  cellis.  which  are  converted 
he  sexual  elements  ;  and,  2",  the  somatic 
rhicb  constitute  the  Uxly  of  the  organism. 

:  pnn  cells  descend  directly  from  the  icnpreg- 
Dvnm,  and  undergo  little  alteration,  so  that 

'  'el«umuD*«  dnt  paper  woa  rod  before  tbe  Uairemlty 
I  Vntft  *«  *  Prtjreoturala  R«U«.  aod  was  piibliBb«d  iu 
n  form  »t  JeDA  iu  l^-ha.  with  Ibo  Utie  '  DebertHe 
lug/  A  *«^'ond  paper  I* Ksrr^ad  before  tbe  German 
>n.olMfrr«»rB«aiinlun*?  Id  1HH5.  «ad  apiJ^-ared  in  the 
ITt  f.r  thftt  MAicJatlon  :  U  was  aubaequnullj  umptl 
I'  >  t>ed  witb  the  title,   'Die  oonriDuitSt  des 

Iti  (Jena,  liJ^).     A  third  paper.  •  U.  ber  die 

[I  votilAobtltobeo  forlptlanEU&i;  fUrdle  erloc- 

l-  '    likewise    adi^rFsacd   to    the  Naturfor- 

r  K,  nnd  pttbllshefl  at  J*>ii»  (iwu.    A  ntdlcB 

Uujii  Ui  Kolliiiaiii]  vaaKiv^o  ^Q  (be  Biolog.ctntrnlbl  , 
W:9  mod  r>tO      At  tbe  eatm?  mectlDK  of  (be   Nalnr 

r    '^ '■  "■'    ■■  ■"■   ■'■•"v"red    aa   addreu  (slure  pub 

\<  i    pp.  1.  S<t!S, -ij3.  Add  In  nhnrter 

'-/..  Ti  »p.  17.  K«.  and   101).   In 
jktUtcko<l    vv-itjiuftiini  theslu.    To  Koltmann  and 
'»la(uaan    ba^    fepUt>d    (BioloQ    cenirntM.,    v\. 


they  have  (in  suspension)  the  power  to  produce  a 
whole  organism.  It  is  difficult  to  agree  to  this 
remarkable  speculation  :  on  the  contrary,  we  must 
side  with  KOlUker  (/.  c,  pp.  44-46).  who  says  that 
a  sharp  division  between  germ  ceUs  and  somatic 
cells  cannot  be  maintained.  The  feeling  that  there 
is  a  flaw  in  Weismann's  argumentation  cannot  be 
escaped.  While  we  recognize  the  ability,  the  great 
nlillity,  of  his  ef»Fa}S,  and  cannot  read  them  with- 
out our  minds  appiopriating  much  from  them,  we 
remain  sensible  of  the  mjsticism  which  zigzags 
across  his  pages,  now  and  then  blurring  his  expres- 
sions, and  making  his  thought  indetinite.  After 
reading  his  article  on  the  •  Continuity  of  the  germ 
plasma,^  there  lingers  an  imcomfortable  sense  of 
mental  haze.  T  have  already  indicated  elsewhere  *' 
a  more  con)pi*ehen6ive  theor3',  which  is  irrecon- 
cilable, 80  far  as  1  can  perceive,  with  the  continu- 
ity theory.  My  viewt;  1  hope  to  defend  on  another 
and  more  appropriate  occasion.  Nor  is  a  discus- 
sion of  Nussbaum's  theory  essential  in  this  article. 
We  turn,  therefore,  to  the  next  point  demanding 
attention. 

Nitgeli,  the  i*elebrated  botanist,  published  in  1884 
a  large  work  containing  a  s-eries  of  views  reacbeil 
at  the  culminntionof  u  remark  able  career  of  scien- 
tific research.  The  volume  "  lias  been  less  studied 
thau  one  would  wish  :  it  comprises  over  eight 
hundred  pages,  and  is  decidedly  abstruse.  Nageli 
is  led  to  the  theory  that  there  are  in  every  living 
cell  two  sutifitaDces,  —  one.  which  he  calls  uiio- 
phtgma,  in  distinction  to  the  other,  which  he 
nauie-;  the  nutritive  plasma.  It  is  the  idioplasma 
alone  which  carrif'S  on  the  function  ^f  hereditary 
transmission.  We  have  here  the  delinite  concep- 
tion, that  the  character  of  a  special  constituent  of 
livin;;  matter  regulates  the  organization  of  it,  In 
other  words,  Nflgeli  assumes  I  lie  formative  force 
to  reside  in  a  specilic  material  substratum,  which 
repr»>duce8  and  jwrpetuales  itself,  occurs  through- 
out the  oiganisra,  and  supplies  fragments  of  itself 
t<i  the  genital  products.  Tlie  argument  in  support 
of  this  theory  is  very  able,  and  one  can  but  join  in 
the  praibe  which  Knlliker  and  others  have  l^stowed 
upuu  It  so  cordially.  The  theory  itself  supplies  us 
for  the  tirst  time  with  a  tangible  notion  from 
which  to  work  ahead.  A  clew  is  given  as  to  the 
physiological  pnx^ess  of  heredity. 

Putting  together  all  that  has  tieen  said,  the  con- 
clusion is  evident.  Nllgeli's  hypothetical  idio- 
plaama  is  probably  identical  with  the  nuclear 
chromatine  of  morphologists. 

^' MiKOT,  —  '  OrgaDisatlon  abd  deatti,*  in  Proo.  Amer. 
aaauc  adT,  so.,  Aun  Arbor,  iwa. 

''''  MechAQtaub-pbjrflioIoglactje  theurte  der  abRtamtnuugB- 
lebre,  Muiileb,  IStM  (available  abstracts  are  siren  tu  the 
Biplog.  centralbi.,  *v.  pp.  <IM8  and  5l7). 
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It  is  my  conviction  tlmt  the  hypothesis  of  pan- 
gent^is,  both  in  its  or'pinal  form  and  in  all  its 
subsequent  modifications,  has  t>eeii  definitely  set 
aside.  In  its  place  we  have  the  theory  that  the 
nature  of  the  germ,  i.e..  of  the  impregnated  ovum 
of  tach  s|>ecies,  is  the  same  over  and  over,  not 
because  there  is  in  each  case  a  similar  collocation 
of  genimules  or  plastidules,  hut  because  the  chro- 
maUne  peqwtuates  itself,  eo  tliat  the  game  kind  of 
chroma  tine  is  fomid  in  the  one  generation  as  in 
the  generations  preceding  it  and  following  it. 
The  child  in  like  the  parents,  Ifccnnse  its  orgivniza- 
Hon  is  retjnhitvd  bff  nut  merdy  similar,  but  by  some 
of  the  Httme,  vhromatine  as  that  of  the  jHiraits, 
Perhaps,  instead  of  chromatine  we  ought  to  say, 
in  order  to  avoid  an  unjustifiable  explicitness, 
nuclear  substance. 

When  it  is  recallnl  that  heredity  is  one  of  the 
fundawentol  phenomena  of  life,  and  that  hitherto 
we  have  seen  no  hopeful  way  lea«ling  t«5  its  com- 
prehension, we  can  understand  the  delight  with 
which  biologists  welcome  the  new  theory  and  its 
rich  promises.  Charles  SEixiwicK  Minot, 


TiOSMINI'S   FSYCHOLOOY. 

This  is  the  sixth  voluuxe  of  the  translation 
whicJi  R<wmini'9  Engllsli  disciples  have  under- 
taken to  make  of  his  priuci|)al  writings,  —  a  labor 
of  devotion  surely,  not  only  by  reason  of  the  mere 
pjiins  involved,  but  in  vi»»w  of  the  probable  thnnk- 
lessness  of  the  Englisli-rea<iinj<  public  for  who^ie 
sake  they  are  all  taken.  When  one  thinks  of  the 
mere  quantity  of  labor  which  Rosmini  accom- 
jilislied  in  his  not  long  life,  one  cannot  refuK'  to 
him  the  title  of  l.eing  one  of  the  very  small  nura- 
l>er  of  intellectual  giants  of  the  world.  He  i.s  of 
the  race  of  the  Arntotles,  the  St.  Thoma'<es,  the 
Leibnitzes,  the  Kants,  and  the  Hegels.  The  mere 
cogitative  energy  of  him,  too,  is  fully  equal  to 
theirs.  Every  page  he  writes  is  filled  with  think- 
ing as  hard,  subtle,  and  original  .is  theirs  j  and  his 
style  is  as  clear  and  fiowing  as  theirs  is  usually 
the  reverse.  His  learning  is  prodigious  too.  In 
short,  he  is  a  miracle  of  intellectual  force,  com- 
pared with  whom  a  mere  reviewer's  mind  is  as  a 
midge  against  an  elephant.  But  Ilosmtul  is  a 
dead  giant,  and  the  reviewer  can  have  it  hi.<  own 
way  with  him,  lieciiuse  he  is  alive,  and  writes  for 
readers  taught  by  aH  their  Ij<X"kjanan<l  Protehtant 
education  tb  treat  the  kind  of  thing  that  Rosmini 
represents  —  thoroughgoing,  concatenated,  and 
eyatematic  ontologiziog  and  theologiaing  by  the 
conceptions  of  principle  and  term,  substance  and 
essence  and  act  — as  '  Kcholaatic  jargon,'  and  so  to 

Faycfiotoini'  By  Amtomio  Ro»iitNi  Skrbati.  Vol.  II.  Loo- 
dcm,  Kvi/OH  Paul,  Trtmch  it  Co.,  ltW5.    B°, 


close  their  ears.     Scholastic  jargon,  too,  it  seems 
to  this  reviewer :  only  he  has  a  bad  cooscienoe 
about  saying  it  so  shortly,  and  therewith  taming 
Rosmini  over  to  the  disdain  of  many  of  our  native 
Philistines   who  at   bottom   are  spiritually   unfit 
to  loosen  his  ahre.     The  last  woni  has  not  yet 
been  said  about  scholasticism.     We  are  all  Hchi> 
lasiics  without  knowing  it.  so  sure  as  we  talk  of 
tilings  and  acts  and  essence  and  force.   Hut  we  don't 
elalx)mte  our  scholjisticlsm.  because  Locke  tnuglit 
us  that  to  do  HO  led  to  no  prai'tii'al  use.      The 
only  practical  gain  which  accrues  to  a  scholastic 
from   his  elaboration  of   what  we  all  l>elieve.  in 
what  Rosmini  calls  "  the  experience  in  himself  oC  , 
a  kind  of  jubilation  aud  felicity,  which  is  so 
culiar  as  tn  he  unlike  any  other  feeling  and 
bef»r  testimttny  to  its  infinite  som'ce.*'    Tliis  is  I 
rapture  of  all  intellectual  order  ainl  harraony ;  1 
our   race   would   willingly    part  with  it,  if   only 
thereby  it  could  buy  a  new  way  of  |ieeling  potft-| 
toes,  or  of  teaching  children   how  to  read.     Wa 
renounce  one  thing,  scholasticism  another.      It  ial 
not  that  the  <Usti actions  made  by   Rosmini  iLnitl 
other  scholastics  are  fnlse.     On  the  contrary,  the]r| 
seem  for  the  most  part  true.     They  are  one  way 
of  seeing  and  naming  the  facts  of  life.     But  theyj 
are  sterile :  we  can  deduce  from  them  no  itiime<Ji-' 
ate  practical  receipts.     To  peel  potatoes,  we  musi 
look  at  other  a^ipects  of  the  world  than  sulistan-j 
tiality   aud  accidentality  and  the  distinction 
tweeu  immanent  and  transient  acts.     Miiny  are" 
the  aspects  of  every  bit  of  reality,  and  all  an* 
etjually  true.    But  each  carries  us  a  different  wnr.  ^ 
By  a  succession  of  accidents  ramlern  critics  aud 
men   of  sclenee   have   stumbles!    on    the   aspcct«| 
which  lead  to  the  ways  of  foreseeing  and  handling 
[jartitular  material   events.     Together,   these  as 
pectH  form  the  armament  of   the  scientific 
positivis»ic  view  of  life,  a  hodge-po<lge  of  which 
we  modems  are  very  proud,  but  of  which.  grMt 
as  the  practical  fruits  are.  the  speculative  dignity 
leaves  much  to  be  desired.     Maybe  some  disciple 
of  R<jsmiui   may   show   a  path   down   from   hi* 
categories  to  the  prat^tical  details  of  life.     U  werv 
sad  that  such  strenuous  and  in  mauv  wayn  surb 
exquisite  thinking   as  his   should  l»e  amun*  lln» 
mere  supcifluities  of  human  hbtory.  W.  J. 


CLKRKES  HfSTORY  OF  ASrHiJ^OMV. 

Tms  is  in  some  respect.^  a  remarkable  l>ook,  >od 
takes  its  place  at  once  in  importance  liesidr 
GrajJt's  *  History  of  physical  astronomy,'  whicb  it 
in  a  measure  supplements.     No  clearer  indication 

A  popular  liiitory  of  natronnmy  duhng  th<  r\in«1er»tk 
century.  Uy  Aasta  M.  Clkrkk.  B<1iubMri{h.  Black,  I** 
8", 
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I  advance  of  the  •  new  astronomy  ' 
he  thmj  of  a  century  tuince  Profes.^sr 
oU',  an«l  of  llie  need  of  a  hi^^torian   for 

furnisliod  than  the  fact  that  what  was 
imI  physirnl  astronomy  is  now  termed 
il.  m.ahemuticnl,  or  ^nivitaiionat ;  while 
r  physical  astronomy  is  gnnerally  under- 
'  }nv»^t.i|t::ation   of  the  intimate  relations 

a>^tronomy,  physics,  and  chemistry  as 
I  the  hiiti,  Plars,  comets,  planets,  our  own 
•re,  and  iHlKjratories. 

k'rke  has  been  peculiarly  happy  in  the 
istorian.  Terse  and  highly  original  in 
•  work  will  hold  the  attention  of  every 
reader  for  its  literary  merit  alone,  while 
>u«  footnote  references  to  the  original 
f  information  mjike  it  a  mine  of  wealth 
iident  and  astronomer.  The  work  is  bo 
,  and  also  so  rapid  is  the  progress  of 
ical  discovery,  that  new  editions  will 
oUow ;  and  for  the  pttrpo<)e  of  making 

Buahle  and  accurate  as  possihie,  we 
I  not  be  considered  hypprcritical  in 
tlt^ntion  to  a  few  points,  either  where 
oniment  or  criticism  would  seem  desira- 
icre  we  think  an  error  of  judgment  or  in- 
ion,  or  Horae  slight  slip  of  reference  or 
I,  has  been  made.  Anything  hut  a  first- 
k  we  should  not  consider  thus  worthy  of 

iii.,  for  '  Illinois'  read  •  Madison. Wis- 

\  description  of  the  total  disappear- 
Qiet,  on  pp.  127  and  12>*,  it  would 
e.  for  the  benefit  of  the  reader  igno- 
cta,  to  refer  him  to  the  description 
m,  pp.  377-380,  of  subsequent  encoun- 
it  in  the  form  of  meteor  showers,  the 
or  to  be  supplemented  by  the  shower  of 
rmber,  «inco  the  book  was  written, 
non-{i«troDoroioal  reader,  and  even  to  the 

E»clro«»copi8t  who  only  knows  of  the 
given  by  an  image  of  the  sun  cover- 
e  alit  or  by  some  form  of  integrating 
0]>e,  the  reference  on  p.  254  to  Lockyer's 
short  lines  will  be  unintelligible  without 
"scription  of  his  apparatus  as  will  explain 
oog  or  j*hort  lines  indicatetl  the  existence 
le«or«.ut  shells  of  vapor  at  greater  or  less 
nmnd  his  electric  spark  terminals,  whose 
15  thrown  on  the  slit  by  a  lens, 
ennmcrntion   of   phenomena    observed 

'*- '  fmnsits  of  Mercury,  pp,  200  and 

'«ul<l  be  made  to  the  one  most  ex- 
d  of  all,  that  of  1878.  May  5  and 
fid  discusfsed   in  the   Waahington 
jfiM  for  1870,  part  ii..  app.  ii. 


Probably  the  paragraphs  on  pp.  304  and  3^J5  re- 
garding Mr.  Croirs  theories  of  secular  changes 
in  climate  would  be  somewhat  modified  since  the 
rather  raprciless  criticism  tiiese  theories  havt»  j-e- 
ceived  at  Ihehaudsof  Woeikof,  from  the  standpoint 
of  a  scientific  meteorulogisi.  (See  Anicr.  jonrn. 
of  Koifiice  for  March,  ISSG.)  Wo  can  hardly  Hee  a 
justification  for  the  opinion,  p.  'M<i,  that  Professor 
Lansley's  researches  lend  countenance  to  the  idea 
that  the  temperature  of  the  full  moon's  surface  is 
anytliiug  like  500''  F.  It  is  dilHcult  to  keep  up 
with  Professor  Langley  nowad.tys.  but,  so  far  as 
we  understand  his  results,  tliey  almost  cerlniuly 
point  to  a  temperature  l>elow  100**  F.,  and  very 
probably  below  the  freezing  point  of  water. 

Upon  reading  the  letters  of  Bakhuyzen  and 
Proctor  in  Nature,  xxxiii.  pp.  1.58  and  24i5,  the 
author  will  see  that  the  period  or  rotation  of  Mars 
deduced  by  the  former  must  l>e  inconifiarably 
more  accurate  than  Proctor's,  and  in  a  new  edition 
Bakhuysteu's  later  value  should  be  given. 

In  spite  of  the  apparent  partial  eonljrniation 
from  several  sources,  we  still  remain  somewhat 
skeptical  regarding  St-hiaparelli's  canaN  upon 
Mars  (pp.  324  and  325),  especially  the  duplicale 
parallel  ones.  We  shall  look  with  ialcrest  for  the 
attack  upon  Mars  with  the  Lick  SOinch  refractor 
when  set  up  on  Mt.  Hamilton. 

On  p.  320,  line  3,  for  *  Vesta  "  read  '  Pallas.' 

As  to  the  idea  that  the  dii^tribulion  of  the  aster- 
oids has  been  largely  influenced  by  commensura- 
bility  of  period  with  that  of  Jupiter  (p.  3i'0),  or 
tljat  gapjj  in  the  rings  of  Sal  urn  have  anything  to 
do  with  the  dislnnces  of  its  satellites,  we  regard 
the  theory  as  entirely  unproven  as  yet.  and  would 
refer  to  an  article  on  the  subject  by  Professor 
Hall  in  the  Si^iercid  mesnenger  for  September, 
1885,  also  copied  in  the  October  number  of  the 
Observatory. 

We  question  the  advisability  of  referring  to  a 
meteor  shower  as  '  star-drift '  (p.  371,  line  .1),  when 
this  term  has  already  crystallizwl  into  the  detinite 
meaning  of  community  of  pro[)er  motion  among 
neighboring  stars  or  systems  of  stars  (p.  4.*i8). 

The  subject  of  photometry  is  not  adequately 
treated  in  the  volume.  This  really  deserves  a 
whole  chapter,  but  does  not  even  occur  in  the  in- 
dex, while  the  paragraph  on  p.  43.5  does  no  justice 
whatever  to  the  subject.  .Several  of  Professor 
Pickering's  results  are  inci«lentally  referred  to  in 
various  parts  of  the  book,  but  some  description  of 
his  wonderfully  ingenious  photometers  and  meth- 
ods which  have  revolutionized  the  whole  subject 
and  given  rise  to  8t>  much  disi'ussiou  is  certainly  to 
be  expected  in  a  book  of  this  high  character.  One 
of  the  most  important  of  his  works,  the  series  of 
photometric  observations  of  the  eclipses  of  Jupiter's 
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satellites,  which  has  now  been  going  on  for  eight 
years  at  the  Harvard  college  observatory,  is  not 
mentioned  at  alL  We  should  like  to  say  a  few 
words  here  upon  the  importance  of  this  particular 
series  of  olwervations,  which  ha*«  as  yot  not  re- 
ceived due  justice  in  print,  but  spa'^  forbids.  By 
be  way.  the  phenomenon  of  the  eclipses  of  these 
atellites  and  their  important  relation  to  lh« 
'  velocity  of  light  and  the  dimensions  of  the  solar 
system  is  not  referred  t-o  at  all. 

We  regret  that  the  pagres  concerning  the  rela- 
tive value  of  large  versus  small  telescopes  (443  and 
443)  appear  in  so  good  a  book,  and  we  do  not  think 
they  would  have  been  so  written  had  the  author 
lieen  a  practiced  observer.  We  have  not  space  here 
to  join  in  this  wide  discussion,  butw^e  would  com- 
mend the  author  and  our  readers  to  the  able  sum- 
mnry  of  the  case  Ib  the  letter  of  Professor  Young 
{(HmTvatory,  February,  1880,)  as  embodying  the 
true  gist  of  the  whole  matter.  Incidentally,  the 
curious  misunderstanding  of  Profesvsor  IlalTs  let- 
ter {Observatory,  May,  1885.)  is  worth  noticing. 
How  any  one  who  has  ever  used  a  telescope  can 
read  this  letter  without  seeing  quiet  sarcasm  in 
every  tine,  we  fail  to  see.  But  oiu-  transatlantic 
neighbors  in  a  body  Ki*em  lo  have  taken  it  as 
written  in  sober  earnest,  and  the  sermons  preached 
from  it  have  been  highly  amusing,  even  goiug  so 
far  as  to  suggest  a  possible  [)ermanent  set  or  dis> 
tortion  in  the  lenses  of  the  Washington  26-inch 
since  its  first  manufacture.  We  advise  Professor 
Hall  to  preface  any  future  commuiiicationa  of 
this  sort  with  'The  following  is  sarcastic,'  or  other 
equivalent  explanntion. 

In  the  various  discussions  of  reflectors  versus 
refractors,  we  have  looked  in  vain  for  a  clear 
statement  of  the  different  Hfre«:'t,  upon  definition, 
of  flexure  of  the  mirror  or  oljjective.  If  gravity 
bends  a  lens  so  that  one  side  is  more  convex, 
the  other  liecomps  more  contmve,  and  the  effect 
upon  definition  is  a  quantity  of  another  oi-der 
entirely  from  that  due  to  flexure  of  either  side 
alone  ;  whilo  the  bending  of  the  surface  of  a  mir- 
ror apfiears  with  it«  full  effect  ufwn  the  definition  ; 
BO  that  a  mirror  which  forms  any  part  of  a 
telescope  and  changes  its  [►osition  with  reference 
to  gravity  must  be  almost  infinitely  more  rigid 
than  a  lens  in  the  same  situation  in  order  to  jier- 
form  equally  well.  This  should  be  borne  in  mind 
in  such  discussions  (p.  450). 

Miss  Gierke  has  not  touched  upon  the  subject  of 
Mr.  Dennrng'fl  so-called  '  fixed  radiants '  of  meteor 
streams  and  the  startling  suggestions  as  to  the 
peopling  of  interstellar  space  to  which  the  claim 
has  given  rise.  In  the  present  uncertainty  alwut 
the  reality  of  the  phenomena,  perhaps  it  is  just  as 
well.     With  to-day's  doubtful   methods  of  mai>- 


ping  the  tracks  of  meteors,  our  opinion  is  that  we 
must  wait  till  some  Argus-eyed  camera,  whose 
overlapping  lenses  and  plates  (mounted  on  a  bei&k 
ispherical  surface  driven  by  equatorial  clocilfl 
work)  are  sensitive  enough  to  record  the  paths  oP 
all  the  fairly  bright  mettjors,  shall  decide,  by  the 
doctrine  of  probabilities,  a^  to  the  real  existeuon 
of  nine-tenths  of  the  so-called  '  radiants '  of  tol 
day. 

Did  space  permit,  p»ages  might  be  written  in 
praise  of  the  excellent  features  of  the  book.  But, 
where  so  much  is  good,  we  consider  our  limited 
space  lietter  employe<J  in  i)ointing  out  a  |jart  of 
the  minor  faulLs,  in  order  that  8u1>9equent  editioas 
may  l>e  as  perfect  as  possible.  Hence,  in  so  much 
as  we  may  have  seemed  hypercritical,  by  so  much 
we  trust  that  the  author  will  consider  it  a  com- 
pliment to  the  general  excellence  and  importance 
of  her  work.  H.  M.  Paul.. 

Woshtagtoo,  July  iJ4. 

It  is  not  a  little  curious^  says  the  Lawft, 
that  the  diseases  arising  from  the  wrong  use  of 
tea  should  lie  met  with  in  greater  frequency  in 
countries  foreign  to  its  growth.  The  diseasai  doe 
to  this  cause  are  well  known  to  doctors,  but  tbe 
public  seem  to  be  strangely  indifferent  to  the 
teachings  of  their  medical  advisers  in  these  mst* 
ters.  Recently  in  France  M.  Eloy  has  remintW 
medical  men  how  vast  is  the  number  of  diaessei 
owing  an  allegiance  to  the  dominion  of  Queen 
Tea.  America  and  England  ore  the  two  coun- 
tries that  are  afflicted  most  with  the  maladies  ^i 
arising  from  its  excessive  consumption.  Individ- 
uals  may  suffer  in  a  variety  of  ways.  It  is  custom- 
ary to  speak  of  acute,  subacute,  and  chronic 
•theism,'  —  a  form  that  has  no  connection  with 
theological  matters.  Tlie  predominaoce  of  dw- 
vous  symptoms  is  a  characterietic  of  theism. 
General  excitation  of  the  functions  of  the  nervous 
system  m.iy  be  ol)served,  or  the  weakness  may  be 
noted  more  especially  in  the  brain  as  distinguishfd 
from  the  spinal  cord.  Perversion  of  the  eeose  of 
hearing  is  not  at  all  an  uncommon  gymptom, 
patients  hearing  voices  that  have  no  real  or  ob> 
jective  existence.  The  irritabilily  that  overtalc* 
women  so  frequently  may  sometimes  be  clearly 
traced  to  an  excessive  indulgence  in  aftemcton 
tea.  No  doubt  the  lannin  which  tea  that  ha^  l««o 
standing  contains  does  a  great  amount  of  raisohicf  ? 
but  theism  belongs,  rather,  to  that  class  of  diaflMa» 
in  which  morphinism .  eaffeism,  and  vanillism  sr» 
found.  The  habit  of  tea-drinking  is  one  tJul 
grows  on  its  victims  like  the  similar  ones  d 
opium  or  alcohol.  Taken  in  strict  moderation, 
and  with  due  precautious  in  the  mode  of  prepiu*- 
tion,  tea  is,  like  alcohol,  a  valuable  stimulant  ;ifl 
its  abuse  there  is  also  certain  analogy. 
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JJJMiJyT  AND  CRITICISM. 

tKTE&EST  bas  of  late  l>een  taken 

9  J  of  tfae  etiology  of  pneumonia.     Some 

I  be  due,  in  the  majority  of  cases,  to  mi- 

L  base  tills  opinion  ujx'n  the  discovery  of 

I  ol  micro-organ  iBnis  in  lungs  affected 

I  <liBMl06  ;  others  find  a  marked  relation 

prevalence  and  the  increased  amount 

the  air,  either  just  at  the  time  or  im- 

precwling.      Dr.  Seibert   has  made   a 

VTW  ca«e«  of  primary  pneumonia,  which 

rte<l  to  him  by  the  meml>er«  of  the  New 

al  society,  and  wliich  occurred  in  their 

Ing  twelve  months.     These  cases  were 

I  a»  follows :  January,  71;  February,  140; 

April,  73  ;  May,  JW  :  June,  37 ;  July, 

t.  V'-^  ;  i^ptf-mber,  43  ;  October,  63  ;  No- 

55;    '  r,  78.      The  requite  of  Dr. 

-  are,  1*,  that  the  varying 

Of  pneumonia  may  be  explaine<l   by 

trmperAture,  humidity,  and  velocity 

nds  ;  and,  S**,  that,  whenever  there  ex- 

or  falling  temperature  with  excessive 

dng  humidity  and  higli  winds,  pneu- 

srails  to  its  jurreatest  extent.     If  two  of 

exist  without  the  third,  the  dis- 

)  markedly  prevalent,  but  not  so  much 

>  preceding  instfince.   Catarrhal  troubles 

ftroitMl  by  the  same  conditions. 

BSCKNTLY   BEKN  PUBUBHED  a  biog- 
DO-Yab,  styled  the  American  Cadmus. 
iTTO,  of  a  Cherokee  mother  whose  Euro- 
ad  had  deserted  her,  he  grew  up  as  the 
lite  {people,  both  in  games  and  war.    One 
btory  goes)  a  white  captive  produced  a 
evcryt>ody  wondered  at  the  'talking 
hYah  (which  translates  auspiciously 
it ')  pondered  over  the  mysterj', 
^tbe  INK*  of  an  English  s])elling-book  which 
lo(o  bi»  handir  (but  which  of  course  he 
read),  invented  a  written  alphabet  for 
t,  BDAking  the  English  cbaraclera,  with 
•ltd  additiuns  of  his  own,  stand  for 


the  eighty-two  syllables  of  which  the  Cherokee 
language  Is  composed.  He  analyzed  the  spoken 
speech,  and  had  each  distinct  syllable  represented 
by  a  rign.  Ilis  tribe  at  first  considered  him  as 
weak-minded,  but  eventually  recognized  the  utility 
of  his  invention.  Five  years  after  the  invention 
he  had  a  school  with  many  scholars,  and  a  print- 
ing press  was  publii!>hing  a  Cherokee  paper,  part 
of  which  was  printed  in  the  Se-Quo-Yah  alphabet. 
This  invention  is  referred  to  as  the  means  of  civil- 
izing tlie  Cherokee  nation.  The  story  is  unfor- 
tunately not  sufficiently  clear  to  enable  one  to 
appreciate  just  how  much  of  the  idea  w  as  original 
with  Se-Quo-Yab,  or  to  claim  for  him  the  honor 
of  doing  by  a  flash  of  genius  what  in  other  races 
had  Ijeen  elowly  worked  out  before  history  began. 


It  is  a  prevalent  popular  impression  that  aom« 
special  providence  surrounds  the  physician  with 
protective  agencies,  and  that,  although  daily  ex- 
posed to  disease  in  its  most  malignant  form«,  he 
escapes  when  others  are  attacketl.  Dr.  Ogle  of 
England  finds  that  while  the  lawyers  die  at  the 
rate  of  30,  the  clergy  at  the  rate  of  16,  the  dix-tors' 
mortality  is  25  per  1,000.  hi  a  million  adults 
other  than  physicians,  10  diwl  of  scarlet-fever,  14 
of  diphtheria,  and  238  of  typhoid-fi-ver  ;  while,  of 
an  equal  number  of  physicians,  59  succumbed  to 
scarlet-fever,  59  to  diphtheria,  and  .Sll  to  typhoid- 
fever.  Small -pox,  on  the  other  band,  clajmn 
more  victims  among  the  laity  than  in  the  modicnl 
profeesion  ;  due,  doubtless,  to  tlie  fact  that  phyiti- 
cians  have  suflicient  confidence  in  tin*  firntM-tivo 
influence  of  vaccination  to  keep  theniMdvt^H  insus- 
ceptible to  the  attacks  of  sniall-ixix. 


Dr.  Lincoln,  in  the  *  Report  of  the  MiMtrhri 
setts  state  board  of  health  for  1884/  Mys  that  % 
child  who  enters  a  public  school  hM  bveome  a 
fractional  part  of  a  maclitne.  Ho  bM  httm  w«tl 
understood  by  persona  who  havct  watebed  bim 
from  birtli,  and  who  are  deeply  iiil«i1i»J  fai  bim. 
He  is  now  transferred  to  Ibn  <mi»  of  iln^pcra. 
who  meet  with  him  only  five  K^*"  ">  ♦»-  '•-!-, 
and  whose  interest  in  him  i«  ptaL- 
that  he  forms  but  a  porliMi  — «;,  fxcdua  vu 
one-teuth  to  two  and  ime^hail  |«r  ^gg/i^m^sA  j 
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total  group  of  children  that  is  intnisted  to  the 
can?  of  the  teacher.  He  is  held  by  the  teacher, 
and  then  pos^d  on  to  another  again  as  a  fraction, 
and  not  as  an  integer.  Does  lie  not  lose  much,  as 
well  as  gain,  by  this  system?  As  regards  his 
health,  he  loseii  that  defence  which  the  sympathy 
of  the  cotumunity  always  extends  to  that  indi- 
vidual who  is  BufTering  conspicuoualy.  Taken 
generally,  all  children  in  school  are  stiffering 
from  diacoujfort.  Average  this  discomfort  among 
ton  thousand,  and  it  may  not  lie  very  great  for 
each  one ;  hut  a  class  of  fifty  children  is  not  made 
up  of  fifty  averages. 


TEE  AMERICAN  ASSOCIATION  AS  A  MIS- 
SIONAHY  BODY, 

Two  years  ago  we  published  some  statistics  con- 
cerning the  membership  of  the  American  ass<x:in- 
tion  which  were  somewhat  curious.  Tlie  tigures 
then  given  dealt  simply  with  the  ge«.>gruphical 
distribution  of  the  members  ;  and  they  showed, 
among  other  things,  that  one-third  of  the  associa- 
tion came  from  the  slates  of  New  York  and 
Massachusetts.  If  the  north-eastern  states,  that 
is,  New^  England  and  the  Atlantic  states  to  the 
Virginia  Itne,  had  l:»ecu  countetl,  it  would  liave 
lieen  f>mnd  tlu^t  these  include^i  fully  three-fifthB 
of  the  as8ociati*in. 

It  could  also  be  .sIioanti  that  during  the  last  ten 
years,  when  only  four  of  the  ten  meetings  have  been 
held  in  the  north-eastern  stales,  the  average  at- 
tendance of  members  from  this  se<.-tion  has  been 
.T3  per  cent  of  the  whole  attendance,  increased  to 
76  per  cent  when  tlie  meetings  have  been  held 
within  its  own  territory.  It  has  even  been  larger 
than  the  territorial  rt»presentation  in  two  instances, 
as  at  the  St.  Louis  meeting  of  1878.  when  it  was 
larger  than  the  representation  of  all  the  states 
west  of  the  ftlississippi :  find  at  the  Montreal 
meeting  of  1882.  %vhen  it  was  five  times  as  large 
as  the  entire  Canailian  uienitieriibip  present.  At 
the  other  extra-territorial  uieetiiigs.  where  its 
prop<^irtit>n  of  the  total  atten^lance  has  varied  from 
24  per  cent  to  37  per  cent,  it  has  easily  held  the 
eeoond  place,  though  falling  below  the  local  repre- 
sentation of  large  areas.  Indeed,  the  representa- 
tion of  no  other  section,  excepting  uf  the  northern 
states  lying  east  of  the  Mississippi  and  west  of  the 
Atlantic  states,  ever  has  more  tlian  a  pa.ssing  im- 
portance, viz.,  when  the  meeting  is  hehl  in  that 
section.  Thus  Canada's  representiition  has  never 
been  more  than  3  per  cent  of  the  whole  iii  any 
meetings  of  the  last  ten  years,  exce[iting  in  1882, 
when  it  was  held  in  Montreal  and  the  percentage 
rose  to  14  per  cent ;  the  next  year  however  it  fell 


to  2  per  cent,  and,  omitting  1882.  the  average  has_ 
been  less  than  2  per  cent.     In    this  same  perio 
the  states  west  of  the  Mississippi  have  aveiTiged  i 
little   more   than  4   per    cent,  and    have    neve 
reached  6  per  cent,  excepting  when  the  nieetin 
was  held  at  St.  Louis  in  1878,  when  it  rose  to  81 1 
cent,  and  at  Minneapolis  in  1883.  when   it  wa 
15   per  cent.     Tlic    9<^uthern   states    have    don 
lietter  than  this,  for  at  the  Nashville  meeting  in" 
1877  their  average  ivas  57   per  cent  of  the  whole, 
and  though  at  no  other  time  (even  at  St.  LouiHi 
have  they  exceeded   12   jH'r  cent,    their  general 
average,  apart  from  the  Nashville  meeting, 
Ijeen  over  G  jier  cent. 

It  is,    however,   a  matter  of  practical   imp 
tance,  in  deciding  where  a  meeting  shall  l>e  held 
to  know  how  large  a  general  attendance  of  meiu^ 
bers  to  expect,  and  here  the  statistics  show  som^ 
further  significant  facts.     The  general  proportion 
of  members  in  attendance  to  total  meroliership. 
during  the  i>ast  ten  years  has  been  30j  per  c^ent«| 
but  the  proportion  lias  varied  enormously,  as  luoy 
be  seen  by  the  following  aeriiU  figures,  from  liSVfl 
down  :    Buffalo  2.')  per  cent ;    Nashville   17  i^er 
cent ;  St.  Louis  14  |>er  cent :  Saratoga  25  per  cent ; 
B«Tston   03    per    cent ;    Cincinnati   27   per  c*?nt  ,* 
Montreal  48  ;  Minneapolis  20  per  cent  ;  Philadel- 
phia 49  per  cent ;  Ann  Arbor  17  [ler  cent.     White  j 
it  should  not  he  forgotten  that  it  is  one  pari  of  the  I 
association's  work  to  look  upon  the  meetings  M  la  [ 
sc»me  sort  a  missionary  enterprise,  neither  Bhoulil  j 
it  be  overlooked,  when  it  is  asked  to  hold  an  uih  1 
due  proportion  of  its   meetings  axvay  from  Um*  I 
centres    where    it   gains   its   main  financial  and  ! 
moral  support,  that  sucli  assemblies  are  held  in  j 
partibwi  infidcUum, 

It  might  be  sagacious  to  institute  an  inquiry  as  j 
to  the  length  of  time  for  which  new  membepi,  [ 
gathered  in  from  the  district  immediately  surroiuid-  j 
ing  a  j>lace  of  meeting,  are  held.  That  member*  j 
ship  changes  largely  from  year  to  year  is  a  well  1 
known  fact ;  that  it  is  largely  recruited  from  the  | 
places  >vhere  the  meetings  are  held  is  sufficioatly  j 
obvious  to  any  constant  attendant.  But  what  I 
shall  we  say  when  w^e  discover  tliat  Buffalo,  whwh  J 
a  month  hence  can  point  to  itself  with  pridt*  »» j 
the  only  city  which  has  harbore<l  the  ossociatiuii  [ 
for  a  third  time ;  that  Buffalo,  situated  in  tbal 
region  which  these  statistics  have  shown  is  tiiQ«tl 
favorable  for  science,  where  two  or  three  kiail| 
societies  for  the  cultivation  of  the  natural  ede 
have  sprung  up,  where  scientific  periodicab  ha«l 
found  a  home  and  a  patronage  ;  that  Buffalo,  n-\ 
nowned  for  its  hospitality  to  science.  Ut«^lttlXl^J 
and  art,  where  ten  short  years  ago  the  ossociotiofl  I 
was  enlarged  by  nearly  one  liundre*!  and  flftT^l 
members,  twenty-five  of  them  its  own  citixeoa.  -^  \ 


ai  naif  ieven  members  on  the  associa- 

oik,  three  of  them  the  »o\e  sur\*ivoTS  of  the 

'i—       Was  it  for  iniscdoDArr  service  that 

I  the  asiKx-iation  tty  ita  open  doors':' 

an  lit  look  apon  itself  as  in  partibug  infi- 
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SCASPJAN  RAILWAY. 

1  rnilwfiT  was  ripened  for  traffic 
of  July  as  far  aa  Merv.  Tlie  opera- 
:  ah'eady  be  far  advanced  on  the  Merv. 
and  lirauclies,  for  the  names  of 
tion?,  the  distances,  and  other  details 
lenf^h  of  the  railway,  from  the 
Ui«  Turkestan  frontier,  are  already 
[^Tbt?  following  are  fresli  particulars  of 
Bt  central  Asian  etrategical  railway  : 
r  altogether  63  stations  from  Michail- 
liay  of  that  name  on  the  Caspian, 
hrough  tJie  deserts  and  oases  of  the  Trans- 
i.  arroas  the  Amu  Darya  and  Bokhara  to 
•And.  Tljesj*  do  not  include  the  new  branch 
versto.  made  from  Michailovek  along  the 
coa»t  to  Ou«im  Ada,  in  order  to  have 
'  for  the  connecting  sea  service,  and  to 
I  reshipment  fonnerly  necessary  between 
dsk  and  Michailovsk.  The  distances  be- 
i  stations  vary  from  15  to  3JJ  verste, 
i  coses  from  22  to  2-1  verets. 
r  distance  of  the  line  when  completed 
SamarcaDd  wUJ  be  1.335  verst^i.  The 
I  In  CVntnd  Asia  have  become  so  exag- 
most  mindtf  that  few  iiersonH  would 
V  might  travel  by  this  new  rail- 
I  the  Tran8i'a8]jian  Stejjpes,  over 
L  and  irom  one  side  of  Bokhara  to  the 
out  at  Samarcand,  in  something 
'  and  a  half,  or  leas. 

or  western,  portion  of  the  railway 
gb  a  desert,  cn^esing  now  and  then  an 
lT»TerBe«  the  cultivated  territory  of 
A,  and  mds  at  Samarcand  in  Ru^tan 
Tlie  desert  stretches  along  the  line 
beiween  the  eea-coaet  and  Kazandjik, 
from  the  latter  station  to  Kizil 
AJthal  Tekee  oasis  extends  as  far  as 
rerstft.  Tlie  furthest  p^jint  south, 
distant  from  the  eea  581  verst»,  from 
I  ISO  Ttrsts,  yivTx  107  versts,  and  Saraar- 
Th^  railway  traverses  5J0O  versts 
Were  the  line  made  from 
nmr  B'  nid  Korti,  instead  of  Cbar- 

0  ronrtfl  would  be  saved,  and  the  distance 
m  '^ricJuuloT&k  antl   Samarcand    would   bo 
;  -JU,  or  800  miles,  instead  of  890  miles ; 
government,  for  some  reason 


or  other,  did  not  consider  that  this  Bh<»rter  route 
would  so  well  serve  the  interests  of  their  coontiy. 

live  principal  stations  are  those  of  Askabad  and 
Samarcand.  Besides  post  and  telegrapii  oflflcee, 
lodging  liouses  have  been  already  j>artly  built  at 
several  st/itions  for  trovelleis,  though  nothing  in 
the  way  «.»f  luxury  will  be  i»rovide«l,  as  may  be 
imagined.  According  to  the  time-talile.  the  trains 
will  run  20  versts  an  hour.  In  the  event  of  war, 
the  nntiilier  of  trains  departing  may  be  increased 
to  12  jKjr  day. 

The  railway  at  present  is  only  a  single  line. 
Although  many  of  the  st;itions  are  situated  in 
waterless  deserts,  they  are  all  furnished  with 
water  in  one  way  or  another.  At  Michailovsk 
there  is  Nobel's  machinery  for  converting  the  sea 
water  into  fresh  water,  and  at  several  stations 
large  cisterns  are  to  be  regularly  supplied,  either 
through  pipe  lines  or  by  water  trains.  Artesian 
wells  have  also  been  dug.  and  good  water  has 
been  found  between  Michailovsk  and  Molla  Kary, 
and  at  other  points.  Not  far  from  Bala  Isahem, 
the  railway  also  has  its  own  petroleum  sources, 
connected  by  a  branch  line. 


THE  RECENT  ERUPTION  IN  NEW  ZEA- 
LAND. 

A  STEAMER  which  recently  arrived  at  San  Fran- 
cisco from  Australia  brings  further  details  of  the 
great  volcanic  disturl>ancea  in  New  Zealand.  Heavy 
earthquakes  were  still  felt  in  the  Tarawera  and 
Sulphur  Springs  districts,  and  severe  shocks  con- 
tinued in  the  Rotoli  district.  A  relief  party  that 
was  sent  out  reported  that  Lake  Tarawera  had 
fallen  considerably.  The  oil  bath  at  Whakane- 
warewa  was  throwing  up  stones  and  mud  to  the 
height  of  twenty  feet,  and  the  great  boiling  lagoon 
of  Papatangi  would  suddenly  rise  as  much  as  two 
feet,  and  then  as  <{uickly  fall.  A  simitar  phenome- 
non was  observed  at  the  Kuirrau  caldron,  which 
would  rise  two  feet  in  half  an  hour,  and  then  as 
quickly  return  to  its  normal  level.  Mr.  Dinsey, 
the  telegraph  officer  in  charge  of  the  Rotonea 
station,  near  where  the  eruptions  and  earthquakes 
were  heaviest,  reported  on  June  25  that  volcano 
No.  1  was  dead,  and  that  Nos.  2  and  3  were  steam- 
ing. No.  i  was  still  throwing  up  mud.  Lake 
Rotomahana  was  comparatively  quiet,  with  only 
one  geyser  in  the  centre  playing.  The  Pink  Ter- 
race gevsers  were  still  blowing  up  clouds  of  9t«am^ 
but  were  less  active  tlmn  they  had  l»een.  Tlie  im- 
mense crevasse  created  between  Tarawera  and 
White  Terrace  conlinueti  to  ste;i  «ne 

on  top  of  Tarawera  Mountain  v  mt 

volumes  of  black  smoke  and  strain.     The  Now 
Zealand  Herald  says:     "On  Galaloa  Plains  tli»> 
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volcanic  showers  of  mud  at  tiroes  took  very  eccen* 
trie  courses,  overleaping  one  section  of  land  and 
then  striking  another  further  on,  in  the  same  line. 
Dr.  Hector,  who  is  making  a  scientific  examiuu* 
tion  of  the  %'olcanic  districts,  said  he  expect*Ki  that 
the  volcanic  cone  which  was  thrown  up  in  Ltike 
Rotoniahaua  during  the  dLsturhances  had  already 
on  July  1  attained  a  height  of  six  hundred  feet,  nnd 
was  daily  adding  to  its  stature.  He  has  named  it 
Mount  Hazard,  after  the  gentleman  of  that  name 
who  lost  his  life  on  the  first  night  of  the  great 
enjption.  A  chemical  examination  of  the  volcanic 
ashes  shows  tliat  they  are  mostly  compoyed  of  tine 
bastiilic  soil.  Every  human  being  has  abandoned 
the  entire  portion  of  country  situated  within  the 
limits  of  the  volcanic  system.  Photographera 
were  busily  engaged  taking  views  of  the  region." 


ser>'iceable ;  and  the  thoroughnesB  of  the  work 
augurs  well  for  the  series  of  publications  whirli 
the  Economic  association  has  undertaken. 


GAS  SUPPLY. 
NUMBEHS  two  and  three  of  the  publications  of 
the  American  economic  assoi  ijiiiou  are  covered  by 
a  monograph,  entitled  •*  The  relation  of  the  mod- 
ern municipidity  to  the  gas  supply,"  prepared  by 
Edmund  J.  James,  Ph.D.  The  pamphlet  contains 
a  thoroughgoing  investigation  of  the  various 
systems  of  gas  supply,  and  for  that  reason  should 
commend  itself  to  all  interested  in  municipal 
administration  and  economic  phenomena.  The 
autlior,  as  is  well  known  to  readers  of  Science,  is 
disposed  to  widen  the  sphere  of  state  activity, 
basing  his  reasoning  on  philosophic  conceptions. 
The  present  discussion,  however,  is  not  h'mited  to 
a  scholastic  treatment,  but  assumes  an  inletist'ly 
practical  form.  It  is  viewed  from  two  stand- 
points :  that  of  the  individual,  who  is  interested  iu 
obtaining  a  good  tpiality  of  gas  at  a  low  price  :  and 
that  of  the  municipality,  which  is  interested  in 
acquiring  a  revenue  by  legitimate  economic 
methods.  On  both  these  points,  Dr.  James  gup- 
plies  abundant  data.  He  shows  how  many  Euro- 
pean, and  e3|)ecially  EngUsh,  cities  have  been  able 
to  aave  large  sums  for  the  taxpayers  by  managing 
•gas  trusts  on  a  business  basis  ;  while  on  the  other 
hand,  *•  the  general  opinion  in  England  seems 
to  be  that  the  gas  furnished  by  the  public  com- 
paniee  is  bettor  ihau  that  made  by  private  com- 
panies." The  exjjerience  of  city  upon  city  is  ad- 
duced to  su[)iM>rt  the  l)eUef  that  a  transfer  of 
ownership  from  private  parties  to  mumcipa] 
authorities  would  l>e  of  immense  l>enefit.  In  the 
United  States,  there  are  at  least  three  city  corpora- 
tions, Philadelphia,  Richmond,  and  Wheeling, 
wliich  undertake  the  manufacture  and  sale  of  gas. 
In  each  of  these  the  result*,  upon  tlie  whole,  have 
been  favorable.  The  monograph  is  enriched  by 
statistical  information  which  makes  it  exceedingly 


LONDON  LETTER. 

Several  weeks  ago,  attention  was  drawn 
this  corre£|K)ndence  to  a  remarkable  outbreak  nf 
scarlatina  in  a  London  district,  in  wliich  the  hy-| 
]X>thesis  tliat  the  disease  had  spread  from  the  milk 
drawn  from  one  particular  farm,  Beeuied  to 
suggested  and  supiwrted  by  the  facts  of  the  cas««j 
The  proof,  then  wanting,  that  the  disease  of  t)ia 
animals  could  really  produce  scarlatina  in  man,| 
has  now  been  sujjplied  by  tlie  investigations  ot 
Dr.  Klein  (conducted  mainly  at  the  *  Brown  instj«l 
tution'),  whose  rep^irt  Juis  just  been  is6ueii  by  thel 
local    government    board.       Four    calves    werel 
inoculated   with   the  matter  from   sori\s  on  tliel 
udders  of  the  «liseased   cows,  and  similar  soreal 
were  produced  in  them.     Dr.   Klein  states  Ihut  f 
this  disease,  thus  artificially  prtKluccd  in  the  calf,  1 
•  bears  a  close  rest^mblance  to  human  scarlatina,' 
and  he  8{)ecially  quoU.%  the  appearances  found  in 
the  kidney  of  the  animal  as  indicative  of  the  scar- 
latijia  attack.      It  is  remarkable,  however,  that 
the  milk   of  the  aJTected  cows  is  harmlet*,  and 
does  not  contain,  per  sc,  the  germs  of  the  diMafe, 
but   that   it  is  cuntaTninate<i  after  it  has  jtasevd 
from  the  udder  of  the  cow.     Dr.  Klein  says  thnl 
the  fingers  of  the  milker  must  of  necessity  bring 
down  into  the  milk   diseased  particles  from  tbe 
ulcerations  on   the  teats  of  the  aniutal,  and  he 
p«»ints  out  that  in  the  milk  •  the  disease  geriM 
find  a  good  medium  in  which  to  multiply.' 

Aa  the  last  important  act  of  his  jjresent  oiSci«l 
existence,  Mr.  MundoUa,  the  president  of  tlie 
boaj'd  of  trade,  has  just  announced  that  a  *  Fish- 
ery department '  is  to  be  forthwith  created,  triik 
an  assistant  secretary  of  state  at  its  head.  Mr. 
Berrington,  who  is  to  be  the  chief  inspe<'tor,  will 
be  recognized  aa  the  right  nian  in  the  right  place, 
since  he  has  already  won  his  spurs  as  the  succt*- 
sor  in  that  post  of  Professor  Huxley,  The  new 
<iepartment  promisee  to  be  strong  In  practical 
knowledge. 

The  latest  large  engineering  scheme  which  lias 
been  broached  is  that  for  a  tunnel  betwwn  Scot- 
land and  Ireland,  at  two  points  (Port  Patrick  anJ 
Donaghadee)  where  the  distance  from  land  1i' 
land  does  not  exceed  twenty  mik«.  A  shaft  is  to 
be  sunk  at  once  to  test  the  strnta.  The  cost  (i 
the  tumiel  has  been  etttimated  by  competent  dO- 
thorities  at  $25,000,000.  and  that  of  the  land  ap- 
proaches  on  either  side.  ^^.0<W,000  mor«>.  Tbe 
distance  from  Moville,  in  Lough  Foyle  (where  the 
Allan  line  steamere  now  call),  to  Loudon  will  t* 
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•  hundred  nnd  fifty  miles,  or  eleven  liours'  rnU. 
fo  Aiuerican  lines  woukl  land  mails  and  passen- 
i  at  Qtu?f'nsto\rn,  when  tlier  could  be  delivered 
new  route  much  earlier  in  Scotland,  Lan- 
e.  and  London. 

many  accounts  to  be  rcfrrelted  that  the 
cnpital  for  the  Manchester  shijvcanal 
^tiot  been  subscril>e<l  within  the  time -limit 
by  the  act  of  [varliamcnt  autliorizirig  its 
OOBStruction,  ;\noth«?r  cipiRirtunitv  will  V»e  afford* 
«d  next  year.  It  in  to  \te  35  miles  ktng,  and  a 
COOtract  for  its  constmction  had  been  taken  for 
jt!W,750.000,  Tlie  depth  is  to  be  26  feet,  and  the 
jtcom  width  120  feet.  There  will  therefore  be 
aple  room  for  the  largest  ocean  steatnere  to  j>ass 
Rfh  other,  and  such  delays  aa  on  the  Suez  canal 
iitm*»t  tJike  place,  Tlie  00  feet  ditTcrence  of  level 
|,b»  tWiHL'n  the  two  enda  will  lie  surmounteii  by  four 
of  locks.  It  is  estimated  that  the  labor  of 
•  men  will  be  required  for  four  ycArs  to  com- 
pile it. 
Science  will  be  represented  in  the  new  houge  of 
Icommong  liy  Sir  John  Lubbock,  Sir  Henry  Rt>scoe, 
Nevil  Story  Maskelyne,  and  Sir  Lyon  Play- 
ur,  who,  now  that  he  is  released  from  the  cares 
o0Bce  by  the  resignation  of  the  Gladstone  min- 
ft  ift  hi  tending  to  make  hia  usual  autumnal 
lit  U»  tlie  United  Sutes  with  Lady  Playfair. 
The  foUowintf  telet^ram  from  Paris  on  electrical 
ansmtjufion  of  force,  appeared  In  the  7'imcs  of 
luly  2rt:  — 

•Duritt)?  the  last  b?n  years  M,  Marcel  Deprez 
bs-*  lie^-n  ♦-n^iged  in  experimentB  connefted  with 
i  >n  of  force  by  means  of  electricity. 
Ills  9<mie  time  since  provided  him 
k^mh    on    unlimited    credit  to   prosecute   his   re- 
chea  at  Creil,  under  the  inapection  of  a  com- 
aiadoD  of   thirty -eight  men    of    science.      On 
Way  the  commibsion  met  to  hear  a  re|x»rt  on 
be  remilU*  at  pret»ent  obtained,  drawn  up  at  their 
[««l   by   M.    Maurice  Levy.     This  rei^rt  was 
pQitnimDaaly  approved.     It  ap()earB  from  it  that 
vnn  now.  with  only  one  generator  and  only 
ne  rccejrtor,  tninsfiort  to  a  distance  of  about  35 
ailed  a  f<.nve  cai«tblo  «if  l)eing  uneil  for  industrial 
I  of  .ji-horse  |wwer.  witli  a  yield  of  15  per 
rit.  without  exceeding  a  cun-ent  of   10  am|)^res. 
Jhen  the  amotmt  of  force  absorbed  hy  the  appa- 
I  osefl  to  facilitate  the  recent  exjieriment,  but 
piired  in  the  applications  to  industrial  pur- 
b  added,  the  yield  will  be  nearly  60  per 

**TUe  <>omiuit«ion  certihea  that   the  machines 
work  regularly  and  continuously.   The  maxi- 
attin  electro-motive  force  is  6,290  volts.     Before 
•  coTutniction  of  the  Marcel  Deprez  app^irntus 
lie  ouucimum  force  dil  not  exceetl  2,<KM>  volta. 


Tlie  report  states  that  this  high  tension  does  not 
give  rise  to  any  danger,  and  that  no  accident  has 
occun-ed  during  the  ptist  six  months.  The  com- 
mission is  of  opinion  that  the  transmitting  wire 
may  be  left  uncovered  on  |>olea,  provided  it  be 
placeil  Ijeyond  the  reach  of  the  hand.  It  eetimates 
at  nearly  £5.000  the  probable  cost  of  the  transmis- 
sion of  50-horse  power  round  a  circular  line  of 
about  TO  miles.  This  price  would,  however,  be 
much  diminished  if  tlie  machines  were  frequently 
constructed. 

"  Tlie  commission,  in  the  name  of  science  and 
industry,  warmly  congratulated  M.  Depreis  on  the 
admirable  resiUts  which  he  had  obtained,  and 
expressed  thanks  to  the  Rothschilds  for  the  gener- 
ous aid  extended  to  tlie  undertaking." 

In  connection  with  this,  attention  may  well  be 
drawn  to  an  admirable  little  book  on  this  whole 
subject  of  the  electrical  transmission  and  distribu- 
tion of  |x>wer,  just  published,  trom  the  pen  of  Mr. 
Gisbert  Kapp,  in  Whitaker's  '  B|)eciali8t"  series.  It 
contains  a  clear  and  concise  summaiy  of  principles, 
and  a  detailed  account  of  what  has  actually  been 
accomplisbed. 

The  forest  fires  which  have  been  desolating  an 
important  section  of  Algeria  seem  at  last  to  have 
burnt  out.  During  the  Roman  occuiiatiun,  Tunis 
^jrobably  contained  twenty  millions  of  people : 
now  the  most  favorable  estimates  do  not  place 
the  population  rtt  more  than  one  million  and  a 
half.  At  one  time  the  regions  at  present  so  bar- 
ren were  wealthy  with  crops,  as  Bho>vn.  for  ex- 
ample, by  the  frequent  ruins  of  Roman  oil  mills. 
In  those  days  the  country  was  covered  with  lux- 
uriant forests.  In  Bruce's  day,  one  hundred  and 
tiventy  years  ago,  allusion  is  made  to  forests 
where  now  not  a  single  tree  is  visible.  Yet  the 
soil  ts  still  there,  only  waiting  to  be  stirred  into 
li/e  by  rain.  Every  coimtry  off  which  timber  has 
been  cut  or  burnt  without  discretion  is  feeling 
more  or  leas  the  same  inconvenience.  Let  the 
United  States  and  Canada  take  wamitig  ! 

The  institute  of  naval  architects  is  now  holding 
ite  summer  session  at  Liverj>octl,  under  tlie  presi- 
dency of  the  Earl  of  Ravensworth.  Chief-engineer 
Parker,  sm-veyor  to  Lloyds^  read  a  paper  on  the 
progress  and  development  of  marine  engineering, 
in  which  he  illustrated  by  tables  and  diagrams 
the  improvements  effected  during  the  past  few 
years.  Mr.  William  John,  the  manager  of  the 
Barrow  ship-building  company,  then  ren<l  a  i)aper 
upon  'The  construction  of  Atlantic  r>assenger 
steamers,'  in  which  he  pointed  out  that  none  of 
the  Enghsh  transatlantic  liners  had  yet  been  fitted 
with  the  latest  raoiiem  improvements  for  economy 
of  fuel  or  quick  rombustion,  such  as  triple-expan- 
sion engines  or  force«l  draught,  wluch  some  of  the 
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heaviest  subsidized  French  and  Geniian  trans- 
atlantic steamers  jx)85essed.  He  argued  atrongly 
ia  favor  of  twin-screw  propulsion,  on  which  x>oint 
the  discussion  that  followed  mainly  turned.  The 
views  of  the  author  were  strongly  supported  by 
Mr.  H.  %VTjite,  chief  constructor  to  the  navy,  who 
stated  that  in  1878,  on  the  basis  of  admiralty  data, 
he  hail  said  every  thing  in  favor  of  twin  screws 
that  Mr.  John  had  stated  in  hia  paiiex.  W. 

Loodon,  Jul;  31. 


NOTES  AND   NEWS. 

It  may  interest  oiu-  readers  to  see  the  fol- 
lowing table  of  percentages  on  which  »ume  com- 
ments are  offered  in  another  part  of  the  paper. 
These  percentages  represent  the  proportion  of 
members  from  the  region  designated  to  the  total 
membership  registered  (exclusive  of  Euroj.>eans) 
at  the  meetings  of  the  American  association  for 
the  advancement  of  science  during  the  last  ten 
years. 
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—  At  the  Buffalo  meeting  of  the  American 
association  it  is  proposed  to  devote  especial  atten- 
tion to  the  study  and  discussion  of  the  interesting 
phenomena  of  the  Niagara  Falls  and  the  gorge 
below.  On  Friday,  August  20,  one  or  more  pre- 
liminary papers  of  an  expository  and  suggestive 
nature  will  he  given,  intended  to  j>rei»Jire  the  way 
for  a  short  t5eld-«tiidy  of  the  falls  nnd  (he  gorge, 
which  will  occupy  8atunlay.  ifonday  forentKin 
will  \m^  devoted  to  the  discn^sion  of  the  gttrge  and 
the  jjrobleuis  to  which  it  gives  rise.  A  new  sur- 
vey of  the  fulls  has  been  arranged  for.  so  that  a 
considerable  addition  to  the  data  for  the  computa- 
tion of  the  rate  of  rei'ession  will  Ije  at  command, 
and  it  is  expected  that  new  ob6er\'ation8  in  other 
imjwrtant  lines  bearing  upon  the  chronology  of 


tlie  gorge  will  be  presented,  and  will  throw  fresh  I 
light  uix)n  the  history  of  tlie  formation   and  re-| 
ceeflion  of  the  fjUls  and  upon  the  titility  or  un-* 
trustworthiness  of  the  gorg<«  as  a  geological  mens-| 
sure  of  time. 

—  Aniong  the  few  local  scienlilic  nocieties  of  I 
the  United  States,  the  Wyoming  (Penn.)  historicaJ  j 
and  geological  society  is  especially  to  be  com-l 
mended  for  its  activity.  The  second  volume  of  its  | 
Proceedings,  just  published,  contains,  among  other  \ 
historical  papers,  several  of  iutoreist  on  the  liDcal  j 
geology  of  the  Wyoming  valley.  It  would  seem 
that  the  scope  of  the  society  might  very  profital>Iy  j 
be  widened  so  as  to  include  other  fields  of  scien- 
tific research  in  natural  history. 

—  The  '  Third  annual  report  of  the  Wi  consin  I 
experiment  station '  deals  with  a  variety  of  sub-  ] 
jecls,  chielly  the  results  of  experiments  on  crops, 
feeding,  the  composition  of  fciod-stuffs,  fertilizers, 
etc.,  by  Professors  Henry  and  Armsby,  together  j 
with  more  strictly  botanical  papers  by  Professon  ] 
Trelea»e  and  Seymour. 

— The  *  Report  of  the  life-saving  senice  for  j 
1885'  presents  not  a  few  facts  of  interest  deserving 
attention.  One  can  only  rightly  appreciate  ibe 
great  importance  that  this  branch  of  the  public 
service  has  attained  by  the  examination  of  the 
results  as  given  for  the  past  year  in  this  report. 
The  entire  number  of  stations  in  operation  was  I 
203,  of  which  1<57  are  on  the  Atlantic  coast,  38  oft 
the  lakes,  and  seven  on  the  Pacitic  coast,  with  ooe 
on  the  Ohio  River  at  Louisville,  Ky.  The  entire 
exi>ense  for  the  supix>rt  of  these  stations  daring 
the  year  was  less  than  ^00,000,  —  not  one-fourth 
as  much  as  the  value  of  the  actual  property  saved. 
According  to  the  report,  there  were  256  disasteni 
to  documented  vessels  during  the  year  within  the 
field  of  station  oj>erations.  There  were  on  lH»artl 
these  vessels  2,206  }X'rson8,  of  whom  3,106  were 
saved,  and  only  10  lost.  The  estimated  value  of 
the  vessels  was  $3,519,550,  and  that  of  their  ca^ 
goes,  1^1,084,905,  making  the  total  vaUie  of  proper- 
ty involved  ^,604,455.  Of  this  amount,  $i},95S,- 
760  was  saved,  and  $1,251,005  lost.  The  number  , 
of  disasters  involving  the  total  loss  of  the  vessel*  | 
was  56.  Besides  the  foregoing,  there  were  115 
disasters  to  smaller  crafts,  from  which  231  pe^  | 
sons  were  saved,  with  the  loss  of  only  one  life. 
The  total  loss  of  life  was  the  stnallest  ever  reached 
by  the  service,  except  in  the  year  18i:<0,  when  hut 
nine  i)eTsons  were  lost.  During  the  fourteen  years' 
existence  of  the  present  service  the  total  value  of 
proi>erty  saved  has  amounted  to  over  fHS.WO.OiM), 
and  there  have  been  over  25,0<rf>  {k-rstins  saved, 
with  only  457  lost  out  of  all  those  endangered. 
These  figures  seem  almost  Incredible,  and  spedc 
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for  the  efficiency  of  the  service,  reflect- 
f  greatest  cre<lit,  not  only  u|>on  the  sui>erin- 
3ents  and  <iir»'cU)rs.  but  upou  the  keepers  and 
I  of  alt  the  Btations  as  well. 

—  Mr,  W.  M.  Davis  has  recently  g:iven  in  the 
»TJ»  ''tjrological  Jonrnai  an  account  of 
le  II  of  the  temi  *  trade-wind.'  The 
iKin^i  tueaning  of  the  word  'trade'  has  been  so 

replaced  by  an  acquire»d  meaning,  that  a  |X»pu- 

;«Tor  has  arisen  as  to  the  derivation  of  the 

lou  term,  *  trade-wind.'  Webster's  dictionary 

iy»  the  trade-wind  is  "so  called  because  of  great 

livautage   to  navigators,   and   hence  to  trade." 

inroe^ter'n  dictionary  exj)lains  it  tis  ''so  called 

,U9e    favorable   to  oomnierce."     But  locking 

'uitbcr  bnck,  the  followin;^  extract  from  Skeat's 

ytnological   dictionary   is   instructive:    "Trade- 

ind,  a    wind    blowing   in  a  constant   direction, 

from  the  phrase,  '  to  blow  trade,'  to  blow 

iy«  in  the  same  courw."     A  step  further  dia- 

covers  that  trade  is  ••  properly  that  jvath  which  we 

*mmd,*  ...    It  once  meant,  literally,  a   'path.' 

.  .  .  The  M.  E.  [Middle  English]  words  are  '  tred  ' 

wmI  •  trod,'  both  in  tlie  seu«e  of  foot-mark.     All 

from  the  A.  S.  [AoKlo-Saxnn]  '  tredan,'  to  tread/' 

following  extracts  aliow  the  early  use  of  the 

1,  two  or  three  oenturies  ago.  by  the  naviga- 

•re  of  tliat  time:    Hakluyt   wrote.   "The  wind 

ilowing  trade,  without  an  inch  of  sail,  we  spooned 

fore  the  sea"  <•  Voyages,*  iil.  840,  publiBhed  in 

Dampier  said,  "  Trade- wiiuis  are  such  as 

blow  constantly  from  one  |X)int  or  quarter  of 

compoa;.      There  are   diven*  sorts   of   these 

Rome  blo\\  iiig  from  eabt   to  west,  some 

aoath  to  north,  others  from  west  to  east,  etc. 

Sooie  are  constant  in  one  quarter  all  the  year ; 

some   blow  ont^-haif  the  year  one   way,  and  the 

ler  six  months  quite  contrary  ;  and  others  blow 

oionths  one  way,  and  then  shifting  only  eight 

points,  continue  six  months  more,  and  then 

again  to  their  former  stations,  n^  all  the^ 

liifllng  trade-winds  do"  (E>i8COurse  of  tlie  tmde- 

imle,  in  his  *  Voyages  and  descriptions,'  Limdon, 

ITtVj,  vol.  ii.  part  iii.  pp.  1.  2). 

—  Tbn  •  Fourth  annual  report  of  the  U.  8.  ento- 
mological  commission,'  after  much  seemingly  un- 
oec««BiU7  delay  on  the  pjirt  of  the  public  printer, 

recmtly  apiK>are<l,  and  form»  a  worthy  addi- 
U>  the  pre4^e<ling  volumes.  It  deals  chiefly 
Villi  Ibe  cotton- worm,  with  a  chapter  on  the  boU- 
wurm  —  two  of  the  moet  injurioua  inject  jiests 
Urnt  th**  south,  at  lea.st,  has  to  combat.  The  sub- 
ject* an*  treated  fully,  and  a  large  share  of  atten- 
tion in  ilevoteil  to  the  consideration  of  insecticides 
■nd  iDtfectioide  apiiaratUN,  fully  justified  by  the 
importsaoe  of  the  subject.     The  losses  of  crops  in 


some  places  in  the  south  during  different  years 
from  the  depredations  of  the  cotton-worm  or  larva 
of  the  cotton-tiioih  (Aletia).  are  very  heavy,  the 
total  estitnated  loss  for  a  single  year  of  severe 
depredation  throughout  the  southern  states  being 
as  high  as  thirty  million  dollars,  while  the  average 
annual  loss  for  the  fourteen  years  following  the 
war  is  placed  at  fifteen  million  dollars.  Tlie  chief 
objects  of  such  entomological  invest igation.s  are, 
of  course,  the  discovery  or  improvement  of  reme- 
dies and  of  their  method*  of  application,  the  re- 
sults of  which,  both  positive  and  negative,  in  this 
case  indicate  that  arsenical  compounds  and  pyre- 
thrum,  both  first  suggested  by  Dr.  Riley,  are  the 
meet  efficacious.  The  boll-worm  (Heliotliis),  on 
account  of  its  wide  distribution  both  nortli  and 
south,  and  the  almost  indifference  in  the  choice  of 
its  fixjd-plants  (or  food-habits,  for  it  is  omnivorous, 
camivorouB,  and  caimabaliatic),  is  but  little  leas 
injurioua  a  pest.  The  northern  agriculturist,  or 
even  the  northern  housewife,  is  only  too  familiar 
with  it  for  its  injuries  to  growing  com  in  the  ear. 
Their  depredations  are  within  the  boll  or  pod  of 
The  cotton,  and  often  render  whole  fields  valueless. 
Aside  from  the  more  practical  nature  of  the  work 
accomplisbt'd,  chiefly  by  or  under  the  direction  of 
Professor  Riley,  the  report  contains  considerable 
matter  of  more  strictly  scientific  interest  on  the 
habits,  etc.,  of  different  inspects,  including  a  chap- 
ter on  the  anatomy  of  Aletia  bj-  Dr.  Minot  and 
Mr,  Burgess. 

—  The  Prince  of  Monaco  sailed  from  the  mili- 
tary port  of  Lorient  July  14,  in  company  with 
Profeeisor  Ponchet.  to  pursue  a  series  of  observa- 
tions on  the  Gulf  Stream.  He  carried  with  him 
five  hundred  tlofit«»,  so  constructed  as  to  be  af- 
fected by  naught  siive  the  currentb,  to  be  plat^ 
in  the  water  near  the  twentieth  degree  of  west 
longitude,  lietween  the  latitude  of  Cape  Finisterre 
and  that  of  the  stJUtli  of  England.  In  addition, 
he  has  fitted  out  with  the  necessary  appliaucea 
for  deep-sea  and  surface  zoological  collec^tiug, 
which  will  be  pursued  during  the  voyage. 

—  A  umrketl  itujirovcment  iu  the  crimiuulity  of 
Spain  has  been  apparent  during  the  last  few  de- 
cades. In  1843,  with  a  jxipulation  of  twelve 
million,  there  were  17,683  crimes  against  the  i»er- 
son,  and  10,425  against  property  ;  while  in  \t^, 
with  a  population  of  seventeen  million,  the  num- 
bers had  decreased  to  9,187  and  9,599  respectively. 
These  figm-es  are,  however,  yet  veri-  hitrh  in  com- 
ptuison  with  th<ise  of  France.  Thus,  during  lifSS 
there  were  1,457  homicides  or  assaesinations  in 
Spain  against  ouly  seven  hundred  in  France,  with 
more  than  double  the  population.  Infanticides, 
however,  are  proportiofially  less  common.     It  is 
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a  noteworthy  fact  that  the  professional  criminal 
is  not  nearly  so  common  in  Spain  as  in  France. 

—  The  Entomological  society  of  Washington, 
founded  but  two  years  ago,  has  given  an  evidence 
of  its  activity  by  the  publication  of  the  first  part 
of  its  first  volume  of  proceedings.  There  can 
hardly  be  any  place  in  the  United  States  so  favor- 
ably located  as  Washington  for  an  active  ento- 
mological society,  and  the  list  of  well-known 
entomologists  enrolled  as  members  is  an  assurance 
that  much  can,  and  we  believe  will  be,  accom- 
plished by  the  society. 

—  Statistics  from  a  German  periodical  give  a 
very  imfavorable  showing  of  the  crowded  condi- 
tion of  Berlin.  Of  the  forty  thousand  houses 
contained  in  the  city,  one  half  have  from  twenty 
to  thirty  tenements  each,  while  in  another  thou- 
sand or  more  there  are  a  still  greater  number  of 
tenements.  Among  these  apartment  or  tene- 
ments there  are  seventy-five  thousand  consisting 
of  a  single  room,  inhabited  by  two  hundred  and 
seventy  thousand  people,  or  an  average  of  about 
four  to  each  room.  The  apartments  divided  into 
two  rooms  also  numl)er  about  seventy-five 
thousand,  occupied  by  three  hundred  and  sixty 
thousand  persons.  The  houses  in  the  poorer  quar- 
ter are  five  or  six  stories  high,  and  built  so  close 
to  each  other  that  there  is  insufficient  light  and 
air.  Filth  and  repulsive  odors  are  the  inevitable 
result.  The  promiscuous  crowding  into  single 
rooms  of  adults  and  young  of  both  sexes,  natu- 
rally results  in  debased  morals,  and  the  city  is  re- 
nowned for  the  extravagant  number  of  juvenile 
criminals  who  prowl  around  the  streets.  The 
death-rate  of  Berlin  is  one  of  the  highest  among 
the  large  cities  of  Europe. 

—  The  Neurological  review  (Chicago,  Rand, 
McNally  <St  Co.)  is  the  title  of  a  new  monthly  to  be 
devoted  to  original  articles,  as  well  as  a  review 
of  the  recent  literature  in  this  field  of  medical  and 
psychological  science.  Tlie  largely  increased 
number  of  i)eriodicals  devoted  to  these  and  allied 
subjects  of  late,  is  a  strong  evidence  of  the  greatly 
increased  activity  in  researches  i>ertaining  to  the 
mental  and  nervous  functions  in  America  as  well 
as  in  Europe.  The  present  review  appears  to  be 
well  edited  by  Dr.  J.  S.  Jewell. 

—  •  Lanolin  '  is  the  name  given  to  a  substance 
which  is  being  extensively  recommended  as  a 
basis  for  ointments.  It  possesses  properties  which 
are  not  foimrl  in  any  other  variety  of  fat.  In  1868 
Hartman  and  Scbultze  found  that  the  fatty  acids 
of  sheep's  wool  were  in  combination  with 
cholesterine.  Such  a  fat  will  take  up  one  hundred 
per  cent  of  water,  and  will  not  readily  decompose. 
Ordinarily  the  neutral  glycerine  fats  and  vaeeline 


have  been  used  as  the  bases  of  ointments.  Fatty 
ointments  by  their  decomposition  form  irritating 
substances,  and  thus  tend  to  injure  the  skin. 
Vaseline  is  not  readily  absorbed.  Lanolin  appears 
to  be  free  from  both  these  objections,  and  will 
doubtless  come  into  general  use. 

—  Dr.  Wooeter  Beach,  in  the  Medical  record 
for  July  24,  discusses  the  proper  mode  of  infliction 
of  the  death  penalty.  He  states  that  the  autopsies 
of  those  who  have  been  hung  show  that  in  not 
over  five  per  cent  is  either  dislocation,  fracture,  or 
any  injury  to  the  spinal  cord  observed.  He  thinks 
that  any  of  the  following  methods  could,  with 
advantage,  be  substituted  for  hanging.  The  con- 
demned man  should  be  firmly  secured,  and  a  vital 
part  should  be  struck  by  a  ball  from  a  rifle  which 
bad  previously  been  sighted  and  secured  fast ;  or 
electricity  might  be  employed.  The  recent  im- 
provements in  the  apparatus  for  generating  elec- 
tricity make  this  method  of  causing  death  much 
surer  than  it  formerly  would  have  been.  Dr. 
W.  A.  Hammond  thinks  that  the  usual  apparatus 
of  traps  and  weights  should  be  dispensed  with, 
and  that  the  body  of  the  criminal  should  )« 
drawn  up  slowly  by  a  rope  around  his  neck. 
Death  would  be  speedy,  certain,  and  painless. 
Dr.  N.  E.  Brill  criticised,  some  months  ago,  the 
present  methods  of  hanging,  and  as  a  result  a  com- 
mittee of  the  Society  of  medical  jurispiudence  of 
New  York  drew  up  a  bill  and  submitted  it  to  the 
legislature,  in  which  the  condemned  was  per- 
mitted to  select  the  method  by  which  his  life 
should  be  taken.  This  bill  failed  of  passage.  In 
Germany  decapitation  is  done  with  the  sword, 
in  France  with  the  guillotine,  and  in  Spain  by  the 
garotte.  Poisoning  by  carbonic-acid  gas,  chloro- 
form, and  hydrocyanic  acid  has  also  been  sug- 
gested as  sul^titutes  for  hanging. 

—  A  study  of  ten  thousand  physicians'  prescriiv 
tions  has  recently  been  made  by  the  editor  of  the 
Chemist  and  druggist.  Spirits  of  chloroform, 
glycerine,  and  sirup  of  orange-peel,  are  the  most 
frequently  prescribed  ;  then  come  bromide  of 
potash,  wine  of  ipecac,  sulphate  of  quinine,  bi- 
carbonate of  soda,  liquor  ammoniac  acetatis, 
bicarbonate  of  potash,  and  sweet  spirits  of  nitre. 

—  The  commercial  exportations  of  France  dur- 
ing the  year  1884,  we  learn  from  the  Revue 
acientifique,  amounted  in  total  value  to  $843,400,- 
000,  an  increase  of  only  about  $65,000  over  that 
of  1869.  The  largest  exportations  during  this 
time  were  in  the  years  1878,  1875,  and  1882,  when 
they  were  more  than  $100,000,000  greater.  Of 
the  exportation  in  1884,. about  $200,000,000  went 
to  England,  $83,000,000  to  the  United  States, 
$103,000,000  to  Belgium,  $75,000,000  to  Germany, 
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t>  SwitKerlarnJ,  etc.  The  exportation 
il  8lnt«fi  has  increased  $105,000,000 
|4iouKh  in  187*2  it  was  somewhat 
K1882  ivacbed  a  total  value  of  $107,- 

>r  Forbes  puhlishes  in  the  '  Bulletin  of 

f»  lalioratory  of  natural  hiBtory,'  vol. 
,  an  account  of  the  continuation  of 
studies  on  the  contagious  diseases 
jun  by  him  in  1883.  In  this  account 
at  length  a  common  and  highly  de- 

tof  the  Eurofvean  calil>nfi:e-worm 
Tliia  disease  he  believes  to  be 
rjcal  micrococcuB,  of  which  he 
excellent  microphotographa.  More 
I  onnclusive  studies  were  made  of  a 
e  silkworm,  which  was  apparently 
jjft  jaundice.  Of  especial  interest  is 
ft  w^as  ahle  to  pioduce  this  disease 
B|n8  by  moistening  their  food  with 
Hconlaining  the  bacteria  of  this 
So  from  silkworms.  These  experi- 
:o  us  to  be  of  the  highest  importance. 
:>mp  other  bacterium  could  be  used 
Jltonworm,  how  much  more  effectual 

tlbe  fioisons  which  are  now  used  I 
to  be  washed  away  by  the  tirst 
111  not  multiply  themselves.  Pio- 
also  reports  at  length  on  a  disease 
o  sjiecies  of  datana  in  his  breeding- 
di«ea6e  he  is  positive  i8  the  well- 
m>  of  tlie  silkworm. 

most  interesting  special  rejKirts 
tioD  with  the  last  census  is  part  i. 
I '  Social  !?tati6tic8  of  cities,'  by  Col. 
Xf  jun.,  the  sanitary  expert,  which 
ougb  the  press,  and  will  be  ready 
pt.  1.  The  subject-matter  of  this 
Defined  to  the  statintics  of  certain 
ngiand  an<l  the  middle  states  ;  and 
|,  which  13  still  to  appear,  will  be 
feiti*-*  in  the  twiuthern  and  western 
thod  pursued  is  to  give  a  historical 
town,  which  is  followetl  by  a 
\  the  climate,  the  drainage,  the  tinan- 
fthe  gris  nupply,  interments,  nianu- 
^  reformat<^»rie.s  and  healing  institu- 
'plac<«  of  amuaement,  poptidation, 
Ingi*.  streets,  water- works,  and,  in 
e  statiMtics  of  the  social  life  in  the 
jed.  In  many  instances,  mape  are 
ig  the  system  of  sewerage,  the  loca- 
amusement,  parks,  libraries,  and 
*ki-tches  of  the  cities  of  Boston, 
Philadelphia  are  ver>-  elaborate, 
[tn  to  the  subject  of  sanitary 


drainage.  The  second  volume  will  contain  a 
sketch  of  New  Orleans,  furnished  by  Mr.  George 
W.  Cable,  the  novefist.  The  report  complete  will 
contain  about  2(X>0  pages. 

—The  Ophthalruological  society  of  Heidellierg 
has  awarded  Professor  Helmholtz  a  gold  Graefe 
medal  and  the  sum  of  fifty  dollars  yearly,  as  the 
greatest  benefiter  of  science. 

—  The  Commissioner  of  agriculture  has  pre- 
pared a  circular  containing  rules  ami  regulatiouj* 
for  co-operation  between  the  department  of  agri- 
culture and  the  authorities  of  the  several  states. 
and  territories,  for  the  «ui>pres8ion  and  extiiiiation 
of  contagious  pleuropneumonia  of  cattle.  It  will 
be  remembered  that  congress  appropriated  $100,- 
000,  at  its  last  session,  to  be  employed  in  such 
manner  as  the  commisBioner  may  think  best,  ( 
prevent  the  spread  of  pleuro-pneumonia. 

—  Tlu'  following  changes  have  been  made  in  the 
personnel  of  the  coast  8iu*vey  since  our  last  issue  : 
Assistants  Boyd,  Bradford,  and  EUicott  have  been 
instrnctetl  to  organize  a  paiiy  to  perform  field- 
work  on  tbe  coast  of  Maine,  antl  to  survey  the  to- 
pography Kit  the  nortli- eastern  corner  of  the  state. 
Tlje  steamer  Bache,  Lieutenant  Hawley  command- 
ing, is  doing  the  hydrographic  work;  Messrs.  Viuall, 
Hodgkins,  Van  Ordeu,  and  Gray  have  taken  the 
field  on  the  re-survey  of  Long  Island  Sound  ;  Mr. 
E.  L.  Taiiey.witli  a  topographical  party,  is  at  work 
on  the  Kill  von  KuU  ;  CajUain  C,  O.  Boutelle  is 
organizing  the  parties  for  furnishing  points  for 
state  surveys.  The  appropriations  for  this  jjur- 
pose  tliis  year  being  so  limited,  only  four  psuties 
can  be  put  in  the  tield.  The  constitution  of  a  jier- 
manent  tide  station  on  Sjtndy  Hook  has  begun, 
and  will  be  liniehed  in  about  two  months.  It  is 
hnpcil  when  this  gauge  is  finished  that  an  uninter- 
rupted series,  both  winter  and  summer,  extending 
over  a  i»eriod  of  19  years,  will  be  obtained. 

—  The  number  of  deaths  from  yellow-fever  iu 
Rio  de  Janeiro  for  the  fifteen  years  preceding  the 
last  was  15.338.  The  fever  first  apiieareil  in  1H49. 
and  has  been  continuous  since,  though  much 
more  severe  at  times.  In  1800  the  number  of 
deaths  of  cases  treated  in  the  hospitals  was  twenty- 
six  per  cent,  in  1870,  seventeen  per  cent,  and  in 
1880,  thu-ty  per  cent. 

—  New  discoveries  of  gold  in  Weet  Au-stralin 
where  it  has  liitherto  not  been  known  to  exisi 
are  causing  considerable  excitement  in  that  pmi 
of  tlie  continent.  The  locality  is  in  the  north- 
western  part,  four  hundred  miles  fr«)m  King 
Sound,  in  a  wild,  desolated,  and  aluiost  imp.issable 
i-egion.  The  gold  is  found  near  tbe  »\irface  in 
aliuviiuu. 


^.  j«r*-r  Z.:=iru""  vrs.  :cs  :  luily  with  nu 
-■-::.  v-r.:  -~  nJ-  j;-.!  riins  to  our  at 
:.-   -"'     •  •■•    '' I...-'  '  .  J'  '  if-fmjrttphif  i 

■  •"  -  -■_:--'-•  --  .--^-^.  iZ.  i  Airi-.a  toi;ethei 
-  "  ■=-=.     7:-r-  LT-  rr    i::  Au-'iralia, 

—  7.---   LT-  tv  ♦=.•.--  z»r  '.ivi-r*  in  the 

■ :.."  ^-      •:  '■■  -  .:  j  -ri-  L  ::.  rv  iLan  r.nt  ! 

—  T:?-  -•  c«:.acj  c  :  Nr^  Si-uth  Wales, 
::_    ■     -:-     -r.-^j-  r- '--:.;  uiken.  is  vt*r 

.-    : c.  v:j  1  >     f  ii.:tre»t  as  shov 

■  -r-  -..-.;.  rr  v::.  -  r:-  :.rr  '.viii  int-rcaso 

—  i  ■  TL^r  :  It  T:ro;-!i  "f  Alatiama 
2"  .-  .  ■'  -I.-  '.zrr  zj-^i^r^  l^fore  the  wa 
-  -ir^  z-  -•■:  zjii  Tciiiri?.  but  now  it  is  thi 
•-?  -  -  .^r^-  i^'  c^  :1t:i..     He  also  says  I 
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"  ■*""      -"  — .   --      1.;  ■•■  .-  -I  t.'  -TJit^  -»,».-? J  17* |»n<'/o/^«>rf 

-    "■-■•'^  "TV;  sozrce  of  the  MississippL 

It   7^Z'-     l*''^  'z-T  S'V   York  Herald  am 

~    ..    -■■•■•;       Tj J,- r-:— IT  ■?!-:■"•:?»:::■=*  ba-J  revealed  the  tru 
H.  _.    ~..        .  .;-        ■£-:-  j!L--f'-*!>:-;i  S'TrT  lob*.  Dot  the  lake  dis 

^  "  *  .     __      ._       :-  >■;  •  -rT*:":  :r  I'^'iT  iti  tamed  l»y  him  Ita 

""'it-  "C~i~r    icr  :■    ;he  tvj;h  of  it,  discove; 

"*  -        -    --•  -"        i.>c  -X..-  r-i  :-»  ."ar:.  W:Ilard  Glazier  in  1 

-  -^  -.  .■..-:..■  It  ;■ -rLr-rZTi-r -;•"■=  :h:«  alleeeil  di^cove^y, 

-  •     .      ;.     ^.:.:       SI  -    V*-  ".T.  :>S~  .  ■■  r.  this  lake  he  (Giazie 

:>  ■  »:  z^—-..  ::j;  tie  fame  of  his  achieremt 

:ir  It.-.-  nt;-r:.     I:  i*  perhaps  unfortunate 

'x  ■.■■•-.:       -.^  -  *  :  ■■"-?  r-r.  =  wajsc^-ti  -nized  by  the  gene. 

^  ,  .,.■.,......._         sS.-w  <r-r.ri.  TTars  preri,-'U>ly.  lines  haring  b 

x:   r'-.ri   riJ-e.  a  prj-^r  claim  to  this  great  di 

-   "^  li.*  ■•  t:;=;e=:  wa«  thought  to  l>e  suffieieo 

,                                                                    ...    •.  ^    :::>.•:  rr^>*  -yv  %'.'.  :he  ab^urdily  of  a  claim  to  h 

>,                  ,     ■  ^-s.^  ,-.  .■;  ^  v-r-T-:.  a:  rh:*  late  day.  a  lake  of  any  cuns 

<  1-  -.-  :::-  rrci.n  referred  to;  but  as  one  of  ( 

•I'iT  *-:i.-  •  1  ie'-^-raf'hi*'?*  hasindorse«l  the  gem 

»     -  '       ■  .    •    :    ::t  t '.-.:*  ::».•.  rery    r    by  adopting  '  Glazier  L 

,  ->^     ,  -    -.  ;.—  ..  :i^  >  ur--  vf  the  Mississippi,  and  as  the  ma 

.  ^       •  .!"  ..  .cr  s^h  .I  ce-^raphies  have  a  ba<l  habit  of 

'.  '.ii-^inj  ^ach  <>ther's  lead,  it  will  be   well,  j 

'''■'-"•"■-■     ■■-' ■  *■' (rxan.iQf  a  little  more  closely  Mr.  Glazier 

•   .  ■>      '               •■              ■•■'.        ". ■•     \"-:r*..i  ;..  sui'h  reo-vniiion. 

I  . ..,     .    .          ...        V                 ,     ..      ■  '.«,.:-::.  In  TN.nJ  Lieut.  Z-:'biil«n  Pike,  and  in  1820  G 

^           .,           ........       ..-^ Lewis  Cass,  penetrated  to  Red  Cedar  or  Ca.s 

but  there  i<  um  record  of  definite  explorations 

'"  ''                        .    .^.•*                  ■    r :.,..-.":.  y::«  t"  thi:*  lake  earlier  than  those  of  Henry  R.  Schc 

»•»■«»    '  >' ■      >  ■•                          ■  ^:  ••'.     ^::■.  •■  «■:  :.  :;id  nhoin  ISVJ.  under  authority  of  the  war depa 

|ii  I  ...•!.  I.   I-!  r..\v-.    «     .-.v.  •.'.  v'.».:  •.  ;■' ■  r«    i>.>He  le-1  a  vkell-eqnippe<l  ex|XHlitiou  through  this 

X  !••■■       ■  ■•■■■^     \->"'-ri»  '.'f.o'.v*  1"  *'>s  brief  uflicial  report,  dated  at  Snult  Ste. 

■"'■'■           1    "j  ii     "     ;"!  5»*pt.    1.    1!!'3''.  Schoolcraft   states   tliat    Lie 

.'M  :   in   N.xx    .c.iki.i.l  llurf  is  ^„^.,j  a<vom|>anied  him  a.s  tojK.grapher,  and 

..|i  :i!i;»lMi:irii>.  \\\m\v  Ml    la^i-  carefully  cllected  material  for  maps  and  ] 

1-    ii»    i'\i'r\    ('«■.'■"■».     Thr    nation  the  entire  route.     Upon  his  return  to  Detroit, 

i4">t    numUT  «>t   inMiHUt'."^  tor  craft  wrote,  in  18:W,  a  full  narrative  of  the 

ilii-  lihriil  I.  <  J.iiiijinv  w  itil  Ihirtv-tivi-  :  ni'Xt  ciHUl'S        „   '  'Buimn'HcompMe  gruyntphy'.    Bj  James  M. 

,,        .    ;  ,,  ...       ,  .  ^  Now  \ork  and  Cbicagu,  -1.  S.  Baniet  &  Co.    C 

l':iii.liiiiil    Willi   !<i\liiMi:    hrauiv   witli   ilurtoen  :      i.sw. 
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v&s  published  by  Harpers  in  1834,  aui\  is 
by  a  unpof  tlw  r«e)ou,  compiled  by 

Lllen.  A  reduced  fac  simile  of  a  por- 
utap  ia    btfire    rHprfxiuced.     Fruui   Lac 


report  and  map  published  by  the  U.  S.  bureau  of 
topofrrftphieal  engineers,  as  '  Senate  document  No. 
2157,  2lhh  congri'ss,  2nd  session,  IS4:J.'  A  reduced 
fac-siinile  uf  a  portion  of  this  map  is  h«re  reproduced. 
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l~ Schoolcraft's  ma*-.  —  IftW. 


Lake)  the  expedition  ascended  the 

rork,  ■  f  arried  '  over  a  six-mile  portage 

udLk<»  (^Elk),  which  Schoolcraft  named 

'1  the  It««i.-an  Fork,  having  spent 

.  the  circuit. 

...    *u©w  of  on  inlet  to  Lake  Itasca 

>a)   hiii  map,  on  which  an  inlet  leading 

'!  Ijiki'  t^l  the  60uth  is  indicated,  but  in 

\y*  on  p.  5S  of  hi*  *  Narrative: ' 

.t  Lake  is  perhaps  ten  to  twelve 

an  apparent  depth  of  twelve  to 

Th*  di»charKe  of  water  appears  to 

I  fo  it*  inlrt.^' 

that   Scho<ilcraft  knew  of  an 

I  rai>uth,  but  that  he  rufg- 

>  it,  and  that  bis  knowl- 

I  small  lake  from  whJeh  it 

I  hh  Indian  guide — or  was 

^tic«J.      Although   ttiit«   is   unlikely, 

'  tbe  ex(H?dirioD  and  to  the  fact 

ot  show  other  and  larpi*r  lakea 

nt»A,  still,  as  no  mention  of  tliia 

jlo  iti  the  narrative,  let  this  \  iew  of 

d,  and  let  u»  pass  lu  the  next  ex- 

r»  in  1886.  Mr.  J.  N.  Nic<>Uet  visited 
ental  exploration  of  thia  region, 
ploratiouit  he  inoorpornted  in  a 


Fio.  1},  — Nicollet'*  mjii*.— 1943. 

From  his  report  we  learn  that  Nicollet  approached 
Itasca  via  L«ecb  Lake  and  Kabekona  lake  and  river  ; 
his  route  joining  Schoolcraft's  near  the  mouth  of  the 
Naiwa  River  —  ou  the  Plunt^neniau  Fork,  which  Nie- 
oUet  named  La  Plaoe  River.  Arrived  at  Itasca, 
his  report  proceeds  (pp.  57-59V.  "The  Missiiisippi 
bolda  its  own  from  its  very  ori^^in  ;  for  it  is  not  ne- 
cessary to  nuppos©  .  .  .  that  Lake  Itasca  may  be 
supplied  with  invisible  itourcos.  .  .  .  There  ard 
five  creeks  that  fall  into  it,  formed  by  innumerable 
streamlets  oozint?  from  the  clay  beds  at  the  basew  of 
the  bills  .  .  .  known  here  by  the  name  of  '  heights 
of  land.'  South  of  Lake  Itasca,  they  (the  heights  of 
land)  form  a  semicircular  region  with  a  boggry  bot- 
tom, extending  to  the  south-wet.t  a  distance  of  sev- 
eral miles.  .  .  .  The  waters  supplied  by  the 
north  flank  of  these  heighta  of  land  .  .  .  give 
origin  to  the  five  creeks  of  which  I  have  spoken 
above.  These  are  the  waters  which  I  cousider  to  be 
the  utmost  sources  of  the  Mississippi. 

'*  Now.  of  the  five  creeks  that  empty  into  Itasca 
Lake,  .  .  .  one  empties  into  the  east  bay  of  the 
lake,  the  foiir  others  into  the  west  bay.  I  viailed 
(hr  whole  of  th)^in  ;  and  among  the  latter  there  is  one 
remarkable  above  the  otben-,  inajimuch  as  its  course 
is  longer,  and  its  waters  more  abundant  ;  so  that,  in 
obedience  to  tbe  geographical  rule  '  that  the  sources 
of  a  river  are  those  which  are  most  liijitant  from  itn 
mouth,'  this  creek  i-i  tndy  the  infant  Mi<<isiHsippi.  . 
.  .  The  day  on  which  I  explored  this  principal 
creek  (August  29th,  is;i(>)  I  judged  that,  at  its  en- 
trance into  Itasca  Lake,  its  l)ed  was  from  15  to  20 
feet  wide,  and  the  depth  of  water  from  2  to  3  feet. 
.  .  .  As  a  further  description  of  these  head-waters, 
I  may  add  that  tbey  unite  at  a  small  dii<tnuce  from  the 
hills  wherein  they  «>rigitiati'.  and  form  a  .small  lake 
from  which  the  Mississippi  flows  with  a  bnvidth  of  u 
foot  and  a  half  and  a  depth  of  one  foot.  At  no  great 
distance,  however,  this  rivulet  .  .  .  auppliesi  a 
second  minor  lake.  .  .  .  From  this  lake  issues  a 
rivulet  .  .  .  into  the  basin  of  a  third  lake  some- 
what larger  than  the  two  preceding.  Having  hero 
acquired   renewed   vigor,  and  tried  its  consequence 
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upon  an  additional  length  of  two  or  three  miles,  it 
6na1!y  empties  into  I^ke  Itasca.  .  .  .  After 
havitijf  devoted  three  days  to  an  exploration  of  the 
sources  of  the  Mississippi,  and  spent  portions  of 
the  ni^^hts  in  making  astronomleal  observations,  I 
took  leave  of  Itasca  Lake,  to  the  examination  of 
wlnVh  the  expedition  that  preceded  me  by  four  yeans 
had  devoted  but  a  short  time.     .     .     . 

"The  honor  of  having  first  explored  the  sources 
of  tile  Miasisfiippi  and  of  iutroducin^'  a  knowledge  of 
them  into  physical  goo^rraphy,  belongR  to  Mr.  School- 
craft and  Lieutenant  Allen.  I  come  only  after  these 
)?eutleaien  ;  hut  I  may  he  permitted  to  claim  some 
merit  for  having  completed  what  was  wanting:  fir  a 
full  Keoicraphical  account  of  the^e  sources.  More- 
over, I  am,  I  believe,  the  first  traveller  who  has 
carried  with  him  astronomical  instruments,  and  put 
them  to  profitable  account  along  the  whole  eour*e  of 
the  Mi^issippi  from  its  mouth  to  its  sources." 

In  the  table  on  pp.  124  and  125  are  to  he  found 
Nicollet's  determination  of  the  )?eodetic  jK>fition  and 
elevation  of  this  resriun  —  among  othere  Lake  Itasca 
(Schoolcraft's  lalaud)  47M:3  35  north  latitude,  95' 
2'  west  longitude,  and  1,575  feet  above  the  Oulf  of 
Mexico  —  and  the  "  utmost  sources  of  the  Mississippi, 
at  the  Kummit  of  the  hei(;bt  of  land,  six  miles  south 
of  Lake  Ita>oa  —  elevation  1 ,680  feet  above  the  Oulf." 

Nicollet,  therefore,  fully  explored,  recordetl,  and 
mapped  all  the  inlets  to  Lake  Itasca,  found  that 
these  inlets,  or  some  of  them,  came  from  lakes  or 
lakelels  ;  and,  recognizing  that  the  source  of  a  river 
is  the  one  mr>st  distant  from  its  mouth,  considered 
none  of  the  tributary  lakelets  he  had  explored  oa  $.uf  > 
ficiently  im;K>rLant  to  even  merit  a  name.  In  addition 
to  this  he  (listinctly  states  that  "the  honor  of  Hrst 
exploring  the  sources  of  the  MisM.^sippi  belongs  to 
Messrs.  Schoolcraft  and  Allen." 

But  it  may  be  urged,  that  opinions  may  diifer  as  to 
the  relative  importance  of  the  Itascan  lakes  ;  tbat 
the  Kmaller  triliutary  U»ke,  though  discovered  oud 
explored  in  1836,  was  not  th^n  named  ;  and  as  it  is 
nearer  than  Like  Itasca  to  the  ultimate  head  spring 
of  the  Mi&tfisbippi,  it  Vitas  fair  game  for  the  travt-IIer 
who  should  reach  it  and  affix  a  name  to  it.     This, 
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Fig,  a.  —  LAND-orptcc  map.  — 18T0. 

though  again  an  extreme  view,  may  be  again  con- 
ceded. 


I  am  unable  to  give  the  exact  date  at  whic 
township  including  the  imme^liate  vicinag«  of 
Itasca  was  surveyed  and  8uhilivide«i  into  oni 
sections  ;  but  it  is  marked,  by  the  little  cro 
having  been  so  suhJivided,  on  the  land  office! 
of  Minnesotc,  i88ue<l  in  1879  —  or  two  years  \ 
Mr.  Glazier's  trip.  A  tracing  from  thi»  map  is  i 
duced  here,  and  on  it  is  ihown  not  only  a  sma! 
south  of  and  tributary  to  Lake  ItaiH^a,  but  a  1 
'  Elk  Lake.'  is  affixed  to  this  lake.  Prohftbl 
surveyors  in  sectionizing  this  region,  rememl 
the  old  Indian  name.  '  Owoshkos.'  of  the  lake  \ 
Schoolcraft  called  Itasca,  thought  to  preserro 
affixing  its  English  equivalent  to  the  .small  trill 
lake  to  the  south.  A  further  inspection  of  the 
office  map  proves  tbe  integrity  of  its  makers- 
of  Lake  Itasca  is  an  area  not  crotised  by  to^ 
lines  ;  it  bad  not  been  surveyed  by  the  land-oil 
the  time  this  map  was  made,  and  con.sequeol 
topographical  features,  streams,  and  lakt^!^. 
omitted.  Thus  only  part  of  tbe  east,  or  Plant«g< 
branch  of  the  Mississippi  is  shown,  though  the  i 
ence  and  course  of  the  river  was  well  known 
on  other  government  maps,  as,  for  instance.  U^ 
route  maps  for  1876  —  the  whole  course  of  this  il 
is  indicated.  And  now,  having  seeu  that  tlie 
lake  south  of  and  tributarv'  to  Lake  Itasci 
mapped  by  Schoolcraft  in  1833  \  fully  explore^ 
mapped  by  Nicollet  in  18^  ;  and  surveyed,  tul 
and  named  by  the  land  office  prior  to  1879  — 
remaius  to  justify  Mr.  Glazier's  claim  to  diseovi 
1881  f 

His  own  detailed  account  of  his  trip  entitl^ 
'  Recent  discovery  of  the  true  source  o""  •'•■■  '^'■--^ 
pi,  By  Captain  Willard  Glazier,'  was  y  q 

1    of   the  .-Inirricu)?  meteorological  jo  > 
1884),  and  was  illustrated  by  a  map  of    the 
'  drawn  from  delineations  by  his  In<iian  guid( 
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Fig.  t.  — Gla21b»*8  HAr.-'ltel. 

portion  of  this  map  is  here  reproduced  for  < 
son  with  the  others. 


pumkfteB  of  Glaticr'e  account  reveal  a  strik- 
Mttv  •"  '^-  -"-ration,  incident,  and  phra9«»nl- 
B  jil  irallel  columns  anil  compared 

nag'  Schoolcraft's  'Narrative'  (edi- 

834  and  Ibooj : 


)otentft,  18SX 
U9»  Blvcr. 

lb  (lbi>  gntflel  or 
\  B(v<>r.  hr>  Luform- 
1  ...  It  orlglo 
laJt*      ,  .  inflated 


••Wn  w«ro  Joit 

i  i  I  rse 

>  lb. 

I.  t, 

B 


I  proceod  " 


out  wont 
kil,  luicl  ir>>t  the 
of  the  Ktlttcr- 


Oto«er.t8«l. 

Nalwft  BiYer. 
(,p.  8iS.i  'Che-Bo-wa-ge-aJo 
explained  ttiAt  Nutva  was  a 
ttrefto) .  .  .  liAvlogilfSorl^n 
in  a  UJce  ■  .  .  >nrest€>d  with 
snakes,  to  which  Ita  name 
iuu  re(ejr«Doe." 

Amawa  Lalro  (Clvlra). 

(p.  859.)    •*  We   wnre  twt  ntT 

mloutuii  111  pasHlui;  throui;Ii 

the  lakn.     tio   rfRi^hing  Its 

•oathera  c-nrl  wo  entered  one 

of  tbii  brooks.  .  .  .  Cbe-uo- 

wrj  pe  ale    aoon   pusbC'd  hU 

I'  into  the  ni«he«  and 

itned  'Ouift-JoikuDnft,' 

is    thi?  portage.      We 

•d    Into  rather  warm 

water ...  After  wading 

It.  a  hundred   jrards  or 

ta  >r«  the  soil  became  Qna, 

and  we  be^an  tu  ottcend   a 

?l!'_'ht  elevAtiiiD .  ..HemalDS 

rmt-r  flres.  the  bonea  of 

and   H<3&tt«red    camp 

priTiffd  It  to  be  a  spot 

'    previously  been 

7  tb«  ladUnii.  .  . . 

:■  .  .  ,  prevented 

Mitr  iz-icaig  apoQ   the   trail 

until  H«'V<.'ti   o  olook  in  the 

momlnfi," 

Lake    Glazier  (!) 
(p.  MS.)    "In    their   ea^r- 
D<>s»  to  g^t  a  Brat  glimpse 
of  the  titltt'^rlDK  Dvmpb  we 
bad  been  pursuing. 


(p.  327)  that  Lake  Glazier  in  in  lati- 

lortb  ;  is  l,r»7y  feet  above  sea  level ; 

the  sea  3,11*4  miles.     Schoolcraft 

!>  first  edition  (1834.  p.  58)  that  Lake  Itasca 

cs  f  r'.m  the  sea,  and  in  his  revised  edition 

lie  inserts  Nicollet's  determina- 

17*  13  35'  North,  and  its  eleva- 

nn  the  exception  of  the  fiKures,  Gla- 

word  for  word  that  of  Schoolcraft. 

..,      ,     :lri/!.r\  ni'count  is  found  an  addcn- 

itiiied    ''  ical   observations   at  the 

|t«r»oftii  I'pi,' consiiting  of  arecord 

teortperature  fruui  July  17  to  Aug.  2  (July  17 

kte  at  «rhich  Glazier  says,  p.  252,  be  staited 

irech    Lake).     No%v   reference    to   p.    423   of 

mft's  '  Narrative '  (eilition  of  1S55)  reveals  the 

,t  thia  «>••*■    r- .i,..,,,^„i  table  is  an  exact  copy, 

r  word  II  .r  HRure.  of  observations 

etweeuti)  lined,  in  the  year  1820,  by 

raft  in  the  vu-ititiy  uf  Ca^s  Lake  ! 

SbfrnI  ti^'*  '>f  tbf»  ^statistical  information  gath- 

}.  i   n  of  ten  seconds  from 

I  hide,  and  an  addition 

irc<  '"  1 11  111  ilet^»rmiuation  of  the 

|'«f    Li«i 

mh't   «u 

.afford  strong  evidence,  in  the  absence  of  any 
tat(»ment  to  the  contrary,  that  Mr.  Glazier 
•cicntiiic  instruments  with  him,  such  as  ther- 
r,  b*roaiet«r,  and  sextant  or  solar-compass, 


and  the  exact  copy  of 
j.-il    observations    at  Oasa 


and  thnt  he  simply  made  a  guess  at  the  latitude  and 
elevation  of  the  hike  with  which  he  desires  to  associ- 
ate his  name.  That  his  gruess  was  a  grossly  inaccu- 
rate one  is  curiously  proved  by  hia  own  account.  He 
says  (p.  203) :  '*  Itusca  is  .  .  .  between  five  and 
six  mile*"  in  length,  and  from  one-fourth  to  three- 
fourths  of  a  mile  in  width.  It  has  three  arms,  —  one 
to  the  south  east,  three  miles  long;  one  extending 
south-wobt  from  the  island ;  and  one  reaching  north- 
wards to  the  outlet,  two  uud  one  half  miles." 

Now  Nicollet's  deternuuatiQn  of  the  latitude  of 
Itasca  is  of  the  island  in  the  lake  (Schoolcraft's 
Island),  and  is  47"^  18  35':  while  Glazier  says  (p.  837) 
that  Glazier  Lake  (exact  locality  not  noted)  is  in  lati- 
tude  47*  13'  25",  or  just  ten  seconds  of  arc  south  of 
Schoolcraft's  Island.  The  degree  of  latitude  between 
46^  80  and  47*  30  is  69.079  miles  Johk  (Coast  survey 
report,  1B84).  As  ten  seconds  is  xlath  part  of  thia 
distance,  or  J.OISJ^  feet,  the  p<»siti'm  of  Glazier  Lake, 
as  given  by  Mr.  Glaxier,  is  actually  witJu'n  Lake 
Itasca.  RusBKLL  Hi^iMax. 


Copper  River,  Alaska,  glacial  action. 

For  the  study  of  the  action  of  water  in  its  relation 
to  geological  changes,  American  students  have  always 
found  an  ample  field  at  home  ;  not  so,  however,  with 
respect  to  glacial  action,  for  we  find  our  most  ex- 
baostive  treatise  on  this  subject  (Shaler's)  confined  al- 
most exclusively  to  the  Alps  glaciers.  Let  specialists 
in  the  future  seek  fields  in  our  own  province,  where 
the  system  is  probably  more  extensive  than  in  any 
other  country  south  of  the  arctic  circle.  I  refer  to 
that  portion  of  the  territory  from  Chilcat  inlet  up  to 
Cook's  inlet,  and  in  especial  to  that  portion  drained 
by  the  Copper  River. 

How  far  glacial  action  has  been  concerned  in  the 
determination  of  the  topography  will  long  be  a  sub- 
ject for  study. 

My  observations  were  such  as  to  cause  a  belief  in 
an  ice  sheet  that  one  time  extended  from  the  Alas- 
kan Mountains  to  the  coant ;  as  to  how  much  farther 
from  the  north  it  came  I  have  nothing  to  say.  It 
may  at  first  be  considered  at  variance  with  the 
theory  of  contemporary  upheaval  of  this  part  of  the 
territory  with  the  ranges  of  the  western  part  of  the 
United  States.  If  the  glacial  period  be  considered 
long  subsequent  to  the  upheaval,  there  need  be  no 
difiiculty  in  reconcihng  the  above.  It  was  the  ice 
sea,  which,  by  its  steady  motion  to  the  south,  has 
largely  assisted  in  giving  the  country  its  present  con- 
figuratiotl. 

From  Yokutat  Bay  to  the  mouth  of  Copper  River 
is  an  unbroken  face  of  ice  extending  a  distance  of 
fifty  miles.  How  far  this  reaches  t'j  the  interior 
through  the  gorges  of  the  coast  is  unknown,  thouRb 
it  may  be  safe  to  consider  the  distance  equal  to  that 
of  the  glaciers  of  Copper  River  from  its  mouth. 
These  latter  may  be  considered  an  extension  of  the 
ice  frontiug  the  coast.  —  including  the  above-men- 
tioned fifty  miles,  —  which  has  been  cut  through  by 
the  river.  There  is  every  reason  to  b«lieve  that 
Miles's  and  Child's  glaciers  were  formerly  one  and 
the  aamo,  — an  opinion  that  is  in  some  way  strength- 
ened by  the  traditions  of  the  natives.  The  most 
southerly  point  of  the  former  on  the  left  is  one  mile 
or  less  from  the  most  northerly  point  of  the  latter  on 
the  right  bank  ;  while  in  the  river  bed  between  are 
well-worn  bowlders  eight  to  twelve  feet  in  diameter. 
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Furtherroore,  on  the  left  bank  below  Miles's  Klooier, 
and  opposite  Child's,  is  an  euorinous  g^lacial  drift 
now  covered  with  vppetation.  Where  this  is  joined 
to  Uiles's  it  is  inipo»f:ib]e  to  distinguish  the  drift  from 
the  glacier. 

The  flow  of  these  is  now  from  east  to  west  for 
those  on  the  left  bank,  and  from  west  to  east  for 
Ftht^e  ou  the  Hkrht  bank  ;  yet  this  is  n<>t  the  jrenei-al 
*  course  the  masses  bad  when  much  larjrer  than  at 
present.  They  are  at  present  but  a  residuum  of  the 
once  extensive  ice  fields  now  discharii^in^  along  the 
paths  of  least  resistance.  Had  not  the  climate  here 
been  moiht  and  in  other  respect*  favorable  for  glacier 
making,  the  present  site  would  huve  been  occupied 
by  only  drift  or  mor«ine.  Farthi^r  north,  alwve  the 
ChittynA  on  tbe  ea.st  bank  of  ih*!  Cop|jer,  are  for 
many  miles  terraces  large  and  email.  The  smaller 
ones  are  so  regularly  formed  as  to  leave  the  impres- 
sion that  they  were  the  front«  of  old  fortifications. 

In  Blake's  '  Stickeen  River,'  be  make<N  mention  of 
the  scarcity  of  well-defined  terraces,  while  Dall  also 
failed  to  observe  any  in  the  vicinity  of  Sitka  and  the 
Alaska  Peninsuli. 

I  can  only  account  for  the  remarkable  width  of  the 
bed  of  the  Copj>er  by  the  supposition  that  it  was  ex- 
cavated by  the  power  of  gigantic  ice  masses  assisted 
ly  the  eroding  effects  of  the  torrent  waters  from 
them.  The  volume  of  water  in  proportion  to  the 
width  of  bed  is  less  than  In  any  river  within  my 
knowledge,  vet  the  banks,  as  a  role,  are  high  and 
rather  steep.  The  sources  of  tbe  Copper  and  its  prin- 
cipal tributary,  tbe  ChittynA,  aro  glaciers,  though 
small  in  comparison  witb  those  above  mentioned. 

By  an  examination  of  the  map  it  will  be  seen  that 
the  Alaskan  Mountaios  form  an  arc  convex  to  the 
northward  ;  hence  the  lines  of  least  resistance  of  ice 
masses  in  moving  from  these  mountalnfi  to  the  south- 
ward, tended  to  intersect  in  the  picsent  Copper  val 
ley.  Tbe  result  was  the  enormous  power  producing 
the  remarkable  excavations  cited  alK»ve. 

I  earnestly  hope  that  glacial  action  in  this  district 
will  receive  early  attention  at  tbe  hands  of  compe- 
tent men.  A  simple  inspection  of  the  maps  of  Alas- 
ka, however  deficient  in  detail  they  are,  by  a  student 
of  nature  will  show  that  this  locality  was  the  scene 
of  most  [jowerful  action,  the  traces  of  which  are  cor- 
respondingly clearly  preserved. 

>Jorth  nf  the  Alaskan  Mountains  I  failed  to  observe 
any  of  these  remarkable  glacial  phenomena,  though 
from  reports  of  aiiner?  they  may  be  found  io  tbe 
White  River  region. 

Henrt  T.  Allkr. 

Fort  Walla  Walln.  Waslilngton  Ter„  Aug.  1, 


The   significance  of  coincident  weather- condi- 
tions. 

In  ytrnr  criticism  (Aug.  6l  upon  my  article  entitl«.-d, 
'  Tbe  significance  of  coincident  weather-conditions,' 
you  intimate  that  I  have  not  given  proper  heed  to 
'dissimilar  weather.'  It  did  not  seem  to  me  necessary 
to  dwell  at  length  upon  that  phase  of  the  subject  in 
order  to  make  my  meaning  plain.  But  inasfmich  as 
there  seems  to  be  an  entire  misunderstanding,  I  will 
now  say  that  any  theorj*  that  demands,  for  instance, 
that  a  typhoon  shall  occur  in  New  York  state  is  mani- 
festly obsurd.  The  influence  of  oceans,  and  conti- 
nents, and  of  mountain  ranges,  and  the  like,  must  be 
taken  into  the  account.  In  certain  latitudes  storms 
have  a  well-defined  character  at  certain  seasons  of 


the  year.     Thus,  dissimilaritv  of  weather  conditions 
in  different  localities  is  readily  accounted  for.  Th^re 
are  times,  however,  when  great  »t«rm»  occur  altua«t 
simultaneously  in  every  quarter  of   the  fslnlte.     Mr 
poittt  is  that  such  an  event  aifords  an  opportunity  to 
test  the  theory  that  there  is  a  dir»-ct  relation  of  eome 
sort  between  di!>turbances  on  tli-      ^         '     '    ■  '       t 
the  earth.   If  this  relation  d<^?s<  f- 
disturbed  in  proportion  to  the  uii^     i.. 
ceptional  Rtmospheric  movements  on  the  earth.    That 
this  was  the  case  during  the  storms  in  May,  th»  rec- 
ords of  the  condition  of  the  snn  then  made  will  vhow 
(see  Nature  for  July  22.  p.  278).     Also  con."*uU  any 
records  accessible  in  reitard  to  the  tcrri»strial  and 
solar  oonilition*  existing  on  March  31,  t  WSfS.   It  w.^uM 
manifestly  be  unsafe  to  generalise  on  the  1im-i«  .r  .,n^ 
or  two  such  cases.     But  when  num«.*rou8  n 
this  sort  have  been  recorded,  it  would 
proper  t<i  call  attention  to  the  matter,  asi 
one  item  of  information  in  regard  to  « 
complex  subject  about  which  confessedly  i 
known.     In  the  words  of  my  article,  "{■ 
the  theory  that  the  condition  of  the  sun  Um-.^m.  r  ...e 
weather  on  the  earth  can  be  tested    l»v  eMis)d<>nnff 
the  case  of  great  storms  that  prevail  widely." 

M.  A.  Tekxsk. 
lorooa,  N.  T.,  Aug.  7. 


Poisoning  by  ice-cremm. 

No  chemist  certainly  would  suppost*  that  ths  i 
poison  exists  in  all  samples  of  ice-cream  which  h«v 
pro«]uced  untoward  symptoms  io  man.     Mioeral  fioj- 
sons,   copper,  lead,  arsenic,  and    mercury,  have  «(I 
been  found  in  ice  cream.     In  some  instances  tb« 
have  been  used  with  criminal  intent.     In  other  caHJ 
their  presence  has  been  accidental.     Likewise,  1 
vanilla  is  sometimes  the  bearer,  at  least,  of  the  | 
son,   is  well  known  to  all  chemists.     Dr.  Bartley^ 
idea  that  tbe  poisonous  properties  of  the  cream  whtc' 
he  examined  were  due  to  putrid  gelatine  is  certaiolfj 
a  rational  theory.     The  poisonous  principle  might  it 
this  case  arise  from  the  decomposition  of  tbe  gelstitrnd 
or  with  the  gelatine  there  may  be  introduce>rl  into  tbi 
milk  a  ferment,  by  the  geowth  of  which  a  poisoo  i 
produced. 

But  in  the  cream  which  I  examined,  none  of 
above  sources  of  the  poisoning  existed.     There  w*n 
no  mineral  poisons  present.     No  gelatine  of  any  kin4 
had  been  used  in  making  the  cream.     Tbe   vanil' 
used  was  shown  to  be  not  poisonous.     This  shovio^ 
was  made,  not  by  a  chemical  analysis,  which  mi; 
not  have  been  conclusive,  but  Mr.  Novie  and  I  dran 
of  the  vanilla  extract  which  was  used,  atid  no  ill  i 
suits  followed.     Still,   from  this   cream   we  isoli 
tbe  same  poison  which  I  had  before  found  in  ] 
ous  cheese  (Zt'r'fsrA/T/"^  fiir  pti}iiiiolO{/i*<:hr   th 
heft  2),  and  dejnonstrated  its  poisonous  proper 
experiineuts  upon  eats.     Moreover,  by  adding  i  __ 
of  the  solid  portion  of  the  poisonous  cream,  about  I 
size  of  a  filbert,  to  some  normal  milk,  and  mak' 
cream  with  this  milk,  following  tht     " 
maker  of  the  Lawton  cream,  ooiittir 
flavoring,    1    obtained    a    highly    p. 
Does  this  not  prove  that  the  (Kiisou  n 
by  fermentation  in  good  milk  f    A   u.  L*oad 

of  my  experiments  may  be  found  in  my  report  U>1 
Michigan  state  board  of  health. 

V.  C.  Vacfl 
Ann  Arbor,  August  9. 
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^  of  tutiuitti  sciance.i,  P/tihidflphin. 

>r.   George  H.  Horn  exbibite<]  a  frag- 

nootl  of  A  palm,  VVa.<<hin>?tQnia  fihfera, 

larva   of    the    roie    beetle,    Dinapnte, 

riberl  by  bim  from  fraijnientary  speci- 

|roo<l  shows  the  ravapes  inflicted  on  this 

b«ect  referred  to.     He  had  received  a 

riink  about  throe  feet  K»op,  which  he 

entitig  to  the  botaaical  department  of 

fc,  after  it  bad  yielded  up  whatever  insect 

Icootain. Mr.  Meehan  explained  that 

watt  of  iQtere«t  aa  bein^;  the  only  one 
«t«riicoa9t  which  had  been  introduced  from 
[  The   botanical   history   of    the    form    was 
^Blr.  Lewis  Woolman  recorded  the  discov- 
^^Mf  a  lj«lt  of  Origkany  sandstone  in  the 
^^B    '  '''        -ville,  Lyeomiop  county.  Penn- 
Hn-  f  itf  occurrence  in  the  locality 

Pl^c  .......  .11  the  State  Reolotfical  report*, 

official  surveyors  were  evidently  unaware' of 
woe.  The  speaker  bad  traced  the  rock  for 
iniJe.  although  it  does  not  here  form  a  ridge 
^  eluewhere.  In  the  neighborhood  of  Penns- 
i>le  .:  ,    !  f  the  existence  of  the  rock,  in 

tof  '  nterial,  may  be  found.     Among 

9DC«n  "i  i..r.-.ij  remains  imbedded  in  the  rock 
exhibited  at  the  meeting  were  Spirifer 
s.  Sfirifer  arrectus,  and  Rensellaeria  ovoides. 
'  '.'Uprin  corroborated  the  identifica- 
>-.  and  stated  that  they  undoubtedly 
i  the  Uriskany  iandetone.  In  view  of  the 
y  by  Mr.  Woolman,  the  importance  of 
I  '     vidence  in  determining  the  age  of 

iC'US  was  infti*te«i  on. Mr.  Hee- 

iition  to  a  photograph,  recently   re- 

Dr.    Schaeffer.  of  Pottsville.  ol  a  tree 

>  side  of  a  hill.     It  illustrate*  the  fact 

J  tree  has  grown  in  an  oblique  direction 

lltiay  then  gradually  become  erect.    Such 

I  described   by  Professor  Vesey   in   1884, 

some  attention. A  p8p«?r  entitled 

^ 1  biology  of  pear  blipht,'  by  J.  C   Arthur, 

Seated  for  publication  in  the  procceeding*.   " 


received   at  Editor's  Office.  Aug.  a*?. 


r  (he  advancement  of  ccicnce,  proccctl- 
Arbor,  Mich.,  1885.     Salem,  'JAf  <«- 

.   ■  .  i       8"- 
i  wciity-lidh  annual  report  of  the  profiuor 
I  Hnd  hyKicne,  i8fe6.    Amherst,  M»«.,  '/fie 

riedel  tdioma  Tarasca.  Mexico,  Secrrlaria 
rf«G  p.  4*       (New  Yoik,  Cltriitrrn,  %^.) 
etor.   S*n  Franci«.M, /">'<«' /J,  "KSo.    15  p., 

,      On  the  fluid  state  of  bodies  compoaine  our 
Dublin.  t!<fy.  IrUh  *cad..  1686.  (4I  P-.  ilTu»tr. 

MeOMteuropattiia.     St.  Louis,  Aiitnisi  and 

■P.     ttp      *•'. 

pL*  r«re.   avantages  de  ton  trulement  par  !a 

—      Txris.    L.xhurf,    >8A6,     134   p.,   ilhislr.     8*. 

*m.  70CU.J 

I  'iwnritlinn.    la   vie    domeatique   et    I'ecole. 

,  tIM.     1S4  p.    »6*.    (New  V>)rk,  Chrutern,  50 

Xjt  terrc  de*  merveille*.     Paris,  Hdihtttt^  18B6, 

Iicone*  concerning  the  protective  influence  of 
Xc*  York,  ^f<i.^.  */■/*-.,  i 8 86      100.     S". 
\  del      Grmmmutica   y   vocabulario    MexicAnu. 


Wi:ySt:ri,  Srcretaria  Jt  fenttnio^xV^i     g*  p.    %*•    (New  Vork, 

Chri^tern,  I4.I 

Rosny.  L.  de.  Le*  Antilles.  Pari*,  Set.  tfetkmofr.,  iftSfl. 
152  p.     4°.    (New  York,  Christem,  8j.3sJ 

Schmilt,  ).  Microbes  ct  ni.iladic*  Pari*,  Baitliirt^  t8W. 
104-306  p.,  ilhistr.     16°.     (New  York,  Chriiteru,  fi.ao.) 

Sidgwick,  H.  Outlines  of  the  history  of  ethin.  New  Vark« 
Afacmitlart,  tif^,     24-4-176  p.     8".     |iso. 

U.  S.  department  of  agriculture.  Second  annual  report  ^f  tbe 
bureau  of  animal  industr)',  tSBs<  Washington,  Cifermmmt, 
1886.     66j  p  ,  inap>.  iliustr.     B*. 

Vine*,  S  H.  Phyiiolfjjfie  of  plant*  CambridKC,  I'ttivtrtity 
fri-fi.    ts:-j<j.     104-710  p.,    illu<.tt.     ii*.     (New    Si>rl,    Macmillan, 


Advertised  Books  of  Reference. 


THE  STANDARD  NATURAL  HISTORY.  By  all  the 
teadine  American  »ctenii5l».  Edited  by  J.  5>.  Kingslcy,  Ph.D. 
Vol.  \.  Lower  Invertebrates.  Vol.  II.  Crustacea  and  Insects. 
Vol.  III.  J-isha  ,ind  Reptiles.  Vol.  IV.  Bird*.  Vol  V.  .Mam- 
mals. Vol.  VI.  Man.  6  vols.,  nearly  1,500  illustrations  and  3iOiX> 
pages.  Imp.  8vo,  cloth,  ti6  <xi ;  half  morocco,  $48.00.  S.  E. 
Casotao  St.  Co.  (Bradlee  Whiddcn),  Publishers,  Boston. 

HOl'RS  WITH  THE  BIBLE,  or  the  Scripture*  m  the  Light 
o(  Modem  Discoverj'  and  Knowledge  By  Rev.  Cunningham 
Licikle,  L>.  I).  I'he  scries  cover*  the  whole  of  the  Old  Testament, 
6  vol.  12".  Cloth,  with  illuicrations  and  index  Sold  separately, 
and  each  complete  and  distinct  in  itself.  $1.50  per  vol.  Jameft 
Pott  A  Co.,  Puba.,  New  York. 

MANUAL  OF  THE  BOTANY  OF  THE  ROCKY 
MOUNTAINS.  Coulter  (Wabash  Coll  ),  8vo.,  49  pp.  %\.%^. 
Ivison,  Blakeman,  Taylor  &.  Co.,  Pubs.,  New  York. 

WILSON. —  A.MERICAN  ORNITHOLOGY;  or.  The 
Naiurnl  History  of  the  Birds  of  the  United  States.  By  Alex- 
ander Wilson.  With  a  life  of  the  author,  by  George  Ord,  P.R.S. 
With  confinuati-ifl  by  Charles  Lucien  Bonaparte  (Prince  of  Mu- 
signano.)  Poi-llak  Edition,  complete  in  one  volume  with  385 
figures  of  birds.  Imp.  Bvo.  Cloth.  $7.30.  Half  I'urkey  mor., 
f  12.50.     Porter  &  Coates.  Philadelphia. 

GEOLOGY,  CHEMICAL,  PHYSICAL.  AND  STRATI- 
ORAPHICAL.  By  Joseph  Presiwich.  M.B..  F  R.S.,  F  G.S. 
Cortesiwndenl  of  the  Institute  of  France,  Professor  of  ({e>>logy 
in  the  University  of  Oxford.  In  two  vols.  Vol.  1.:  Chemical  and 
PhysicaJ.  8vo.  $6.35.  (Oxford  Vnivcrsity  Presis.)  Macinillan 
&Co,,  Pubs..  New  York. 

ANNALS  OF  MATHEMATICS.  Edited  by  Ormond Stone 
and  William  M.  Thornton.  Office  of  Publication  :  University  of 
Virginia.     %t  per  vol .  of  6  nos. 

ELEMENTARY  BIOGRAPHICAL  HISTORY  OF  SCI- 
E.NCE-S  (KBMOE-s  OF  kikncb)  laino,  cloth.  $1,30  each  by  mail. 
Botanists,  zoOlopsts,  and  geologists,  by  Prof.  Martin  Duncan. 
Astronomers,  by  E.  J.  C.  Morton,  Esq.  ChemisU,  by  M.  M. 
Pattison  Muir,  F.R.S.G.  Mechanicians,  by  T.  C.  Lewis,  E,  ft 
J.  B.  Young  Co.,  Pubs.,  Cooper  Unbn,  New  York  City. 

INSTRUCTION  FOR  THE  DETER.MINATION  OF 
RlJCK'FORMING  MINERALS.  By  Dr.  Eugen  Hussak. 
Privat  Doceat  in  the  University  of  Grau.  Translated  from  the 
German  bv  Erastus  G.  Smith,  Frofevvor  of  Chetntstry  and  Miner- 
alouy,  Bcloit  College.  With  103  plates,  8vo,  cloth.  $3.00.  John 
Wiley  it  Sons.  Pubs.,  Astor  Place,  New  York. 

THE  INTERNATIONAL  CYCLOPEDIA.  The  best  for 
popular  use  and  specially  adapted  for  ready  reference.  Fitteen 
royal  Evo  volutnes,  13,106  pages,  49,64^^  leading  titles.  Sold  onlv 
by  subscription.  CaAalie  4ait*mtm  waHted.  Dodd,  Mead  C 
Co.,  Pubs.,  New  York. 

ENCYCLOP.^^DIA  OF  CHE.MISTRY.  Theoretical,  prac 
tical,  and  analytical,  as  applied  to  the  arts  and  manufactures.  By 
Writers  of  Eniinence.  Profusely  guid  hand.soniely  illustrated.  In 
two  volumes.  Each  containing  35  steel-plate  engravings  and 
numerous  woodcuts.  Imperial  avo.  Price  per  set:  Extra  cloth, 
$15.00-  Library  sheep.  8>8.oo.  Half  morocco,  Sao.oo.  J.  B. 
Lippincott  Company,  Pubs.,  PhiUuklphia. 

SCRIBNER'S  STATISTICAL  ATLAS  OF  THE  UNITED 
STATES  :  Showing  by  Graphic  Methods  their  Present  Condi- 
tion, and  their  Political,  Social,  and  Industrial  Development,  as 
Determined  by  the  Reports  of  the  Tenth  Census,  the  Bureau  of 
Statistics,  the  Commissioner  of  Educ|iti<Mi,  State  Officials,  and 
other  Authoritative  Sources,  iso  P«ge»  Text,  151  plates  (^i 
double),  37^  Maps  (sa  folio).  ^69  Charts  and  Diagrams,  Sold  only 
by  SubscnptTon.  Descriptive  drcubtr  sent  on  application. 
CiMU-les  Scribaer's  Sons,  Pubs.,  743  and  745  Broadway,  N>w  York. 


LIPPIN'COTT'S  BIOGRAPH!'-*'  ""VioNARV..  A 
new,  thoroughly  revited,  and  arc  n.    A  univer- 

sal pronouncinK  dictionary  of   ;  tcgy.    Con. 

taifttng  complete  and  concise  bii>gi,<('-ii<..ii  ^ps-.  i'  <••  -  ■<!  llie  eminent 
persons  of  all  ages  jind  countries.  By  L  J  homas,  M.D.,  LL.D. 
Imperial  8vo.  35W  paces.  Sheep.  Sii.oo.  J.  B.  Lippincott 
Company,  I'utu.,  Phifaaelphia. 

STRUCTURAL  BOTANY;  or,  Organoeraphy  on  the  basis 
of  Morphology ;  the   principles   ol  Taxonomy  ancf  Phytography 
Uiad  a  Glo««ar)-  of  Bot.-tnical  tenn«.    Gray  (Harvard),  8vo.,  454  pp. 
r.jo.     Ivison,  Blakeman,  Taylor  4  Co.,  Pubt.  New  York. 

-■::■     :  OGICAL  BOTANY:  I.  Outlines  of  the  HUtology 
lutm  Plants :    11.  Vegetable   Physiology.     Goodale 
n  >,  560pp.    93.30.       Ivison,  UUkeman,   Taylor    & 

Co.,  fiii'-'.,  .New  York. 

INSECTS  INJURIOUS  TO  FRUITS.    By   Prof.   Winiam 
". Sounders,  K.R.S.C.     Handsomely  illustrated  with  440  wooden- 
ra^n^.     Crown,  gvo.     Cloth,    f  3.    J.  B,  Lippincott  Company, 
ubf..  Philadelphia. 

THE  BUTTERFLIES  OF  THE  EASTERN  UNITED 
STATES.  For  the  u*c  of  claAses  in  jo-^logy  and  private  stu- 
denti.  By  (».  H.  French,  A.M.  Illustrated  by  93  eneravinKS  and 
.1  m.ip  oi  the  territory  rcpre^enteJ.  Larjr  nmo.  Cloth,  8j.oo, 
J.  H-  Lippi'iLOtt  Company,  I'lib*.,  Philadelphia. 


RUTGERS  COLLEGE 

New  Brunswick,  N.  J.,  «  hour  from  New  York  on  Pa.  R.  R. 
Year  hegin*  (rxamfmitthns /or  adtnission)  St/f.  an,  1886. 
SLOAN      PRIZES      FOR      BEST     (CLASSICAL)    EN- 
TRANCE   EXAMINATIONS;    z at,  $400  ($100 
CASH};    ad,  «3so  ($50  CASH). 
Sixteen  Profeaaors  ;    no  Tutors.    Classical  course  full  and 
thon»ugh.     Addition?  to  Scientific  Apparatus.      Ample  provision 
(or   elective   wr^rk    in    History,    Phyiics    and    Chemistry   during 
lunior  and   Senior  years.     French  and  German  Text-Booka 
used  in  History  and  Natural  Science. 

SCIENTIFIC    DEPARTMENT 

The  Hew  Jersey  Stale  College  to  Promote  Agri- 
culture and  Ihe  Meclanic  Arts. 

40  SCHOLARSHIPS  FEEE 

GIVEN  BY  THE  STATE  TO  DESERVING  YOUKG  MEN. 

Apply  to  the  County  Superintendent  of  Education,  or  to  the 
President  of  the  College. 

A    practical  Scientinc  School  of  Hlsh  grade.     Two  courses  of 

(our  yean  each.    "  Engineering  and  Mechanics  "  and  "  Agrictil- 

ture  and  Chemistry. 

Thorough  work  with  constant  field-practice  in  Engineering  and 

^Surveying.     Careful    laboratory   work    in    Chemistry,    with    full 

^ipparutus  for  each  ttudcnt.     A  wcll-cquippcd   Astronomical  Ob- 

■ervatory  for  sliidents'  use.     Full  course  in  Draughting. 

FRENCH  AND  GERMAN    TAUGHT  WITH  A  VIEW 
TO  THEIR  PRACTICAL  USE. 

Special  ftudents  in  Chemistry  and  its  applications,  if  properly 
qualified,  are  received  in  the  Laboratory. 

In  every  part  of  the  State,  graduates  are  AlUng  useful  and 
profitable  positions.     For  catalogues,  or  any  information,  address 

LlBRAHlAN  RlTGKRS  CoLLSCE. 

MERRILL  EDWARDS  GATES,  Ph.  D.,  LLD,,  Presi(i€nt. 


JOHNS  HOPKINS  UNIVERSITY, 


BALTIMORE. 


University  and  Collegiate  Courses. 


J  take  only  one  English  weekly  paper, 
TAi  Spectator^  and  one  Canadian,  The  fVrfk, 
and  as  a  rule  1  should  be  puzzled  to  say  which 
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7/A*E  iiV  THK  U SITED  STATES,  AND 
ZELATIOyS  TO  CaOPEffATJVE  IN- 
ilOATION.' 

io  call  your  attention  briefly  to  some 
relating  to  the  present  conditit>ii  and  future 
of  medicine  in  the  United  States,  and 
iiT**rii»-.n    in   wluch   you  may  reasonably 
1  ■  t  from  that  country  in  the  future 

i..-«(  M--.!  ul  co-operation  in  the  uuprovenient 
lifiil  sfience  and  art.  I  believe  thnt  tliese 
iters  of  interest  to  you,  and  that  I  can 
ke  clear  certain  iieculiaritiea  which  do 
to  l>e  as  generally  understood  on  this 
f  the  Atlantic  as  it  is  desirable  that  they 
I  be  to  insure  sound  judgment  upon  some 
>  results  observed. 

ihe  firMi  place,  permit  me  to  call  your  atten- 

D  the  fact  that  it  is  hardly  [josaible  to  make 

latementA  with  regard  to  nietlicine  in,  or  the 

Ml  profession    of,    the   United  States  a«  a 

>,  whicli  ahall  be  definite  and  at  the  same 

dbtlnctive  ;   that  i»,  which  will   not  apply 

it  ctjually  well  to  medicine  an<l   the   meilictd 

Bsiou  in  other  countries.     This  is  due  to  the 

hat  there  are  great  differences  in  the  organ- 

b  of  the  profession  in  different  parts  of  Araer- 

k>  that  wliat  is  true  of  one  state  would  not  be 

)f  another  ;  what  is  require<l  as  to  fitness  or 

Icatiou  to  practise  in  one  place  is  not  required 

and   the  counlrj'   covers  so  many 

of  latitutle  and  meridians  of  longitude, 

g  the  conditions  of  life  so  diverse,  and  pro- 

h  differeucCM  in  the  prevailing  diseases, 

who  is  fairly  qualified  to  practise  in 

>n   may  be   poorly  fitted   to   treat   the 

uic  diseafi«<6  of  another. 

as  begin  by  considering  some  of  the  things 

AoMrican    phyHicians  comjilain    about ;  in 

words,  vonie  of  their  siipposed   grievancee, 

>f  t4»*w  is  tfjat  the  profession  is  overcrowded  ; 

loo  many  dtK*tora,  both  in  e»se  and 

tbat  tiiia  iw  due  to  tot>  low  a  stand- 

r  wiucaiiou,  and  to  the  want  of  legal  restric- 

a«  to  the  rpmlificatious  which  shall  give  a 

the  right  to  iirnctiflc.    Statistics  gathered  in 

I  AtldiTw  in  Tnodiclne  de- 
:•!    fk-«eoclat  i(  n,    Wedae*- 
.     i^iU.tXQH.  surgeoD  T.  ^.  A. 


lftS3,^  showed  that  in  the  United  States  and 
Cana<la  there  were  90,410  jjersona  calling  them- 
selves jjliysicians,  beuig  in  the  proportion  of  I  to 
every  600  of  population.  In  Canada  alone,  there 
w^ere  3487  physicians,  or  1  to  1112  of  po[)ula- 
tion.  If  we  take  the  figures  of  our  last  census, 
of  1880,  the  propoition  of  physicians  reportecl,  in 
1  to  rm  of  ix>pulation,  or  17  per  10,000.  In  Eng- 
land and  Wales,  by  the  census  of  1881,  the  pro- 
ixjrtion  of  physicians  is  only  5.8  per  10,(KH>,  but 
these  figures  are  not  properly  comixirable  with 
tho«e  of  the  United  States,  because  they  do  not 
include  imregistered  persons.  If  the  same  claBscs 
were  included  that  are  counted  in  the  United 
States  rejiort,  I  i>resume  that  the  proportion  would 
be  about  0  per  10,000.  or  a  little  more  than  half 
that  in  the  Unite<l  Sfatec. 

In  the  United  State  the  proportion  to  the  popu- 
lation of  those  who  call  themselvi^  physiciaos 
varies  grejitly  in  different  localities:  thus,  in 
Colorado  there  are  29.3,  in  Indiana  'j.5.2,  in  Ote- 
gon  24. y,  and  in  Arkansas  23.5  per  10,(XK);  wliite 
in  New  Mexico  tbere  are  oiUy  6.0,  in  S<iiith  Caro- 
lina 9.2  and  in  North  Carolma  9.7  i^er  10,000. 

It  is  not  ejisy  to  give  satisfactory  reasons  for 
these  differences  ;  we  can  only  say  that  they  tio 
not  depend  to  any  great  extent  upon  local  legisla- 
tion. The  proportion  of  jjhysiciaus  is  generally 
lowest  in  the  s<jutliem  states  Inng  east  of  the 
Mississippi,  and  highest  in  those  regions  where 
immigration  has  recently  been  active.  If  we 
compare,  by  kK-alities,  the  proportion  of  physi- 
cians to  the  population  with  that  of  clerg^'men  and 
lawyers,  we  find  some  ciurious  differences.  It  8»?euja 
that  the  lawyers  in  the  Unite*!  States  number 
12.7,  wliih'  in  England  and  Wales  they  are  6.6 
per  10,0(.K.),  but  that  on  the  other  hand  the  clergy- 
men are  14.0  in  England  and  12.}?  in  the  United 
Statt>8  per  10,000  of  population.  In  many  in- 
stances it  seems  that  where  the  lawyers  aie  most 
numerous  the  supply  of  clergymen  is  smallest.  1 
believe  that  a  fair  proportion  of  physicians  to 
j>opulation  is  about  1  i>er  lOOO,  which  is  not  far 
from  the  actual  prop<»rtion  in  England,  while  the 
true  proportion  of  practising  physicians  in  the 
United  States  is  abotit  1  in  7.')0.  We  must  aduiit, 
then,  that  there  is  at  all  events  no  scarcity  of 
physicians  in  the  United  States,  an<l,  as  we  have 
over  80  metJical  schocds  at  work,  lief  ides  a  fair 
proix>rtion  of  me<Jical  immijurr.snts.  there  is  no  im- 
mediate djinger  of  any  interruption  to  the  supply. 
*  Illinois  atsto  board  of  beattb  n^on,  \i^i. 
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Let  as  now  consider  the  second  head  of  the 
complaint,  viz.,  that  the  standard  of  education  is 
too  low.  There  is  ground  for  this,  consitlered 
with  reference  to  some  localities,  but  not  for 
others.  I  said  a  moment  ago  that  a  man  might 
be  fairly  qualified  for  practice  in  one  part  of  the 
country  and  yet  find  himself  at  a  loss  in  another. 
This  needs  a  little  explanation,  which  I  can,  per- 
haps, give  most  easily  in  connection  \%ith  a  map 
of  the  United  States  (chart  i.),  Tliis  map,  which 
was  prepared  for  a  very  different  purpose,  indi- 
cates by  different  shades  of  color,  the  relative  pro- 
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struction  in  the  office  of  his  preceptor  in  Verrnont 
or    New    Hampshire,   supplemented    by  distant 
glimpses  of  a  few  cases  in  hospital  in  Boeton  or 
New  York,  will  find  himself  at  a  loss  at  first  inJ 
dealing  with  the  emergencies  of  daily  practioe  in] 
Arkansas  and  Mississippi.    Re  will  be  subjected  I 
to  influences  which  at  times  are  dangerous  to  one  | 
who  is  not  acclimated,  and  which  tend  to  produce  J 
depression  of  spirits,  want  of   energy,   and  bsdj 
health.     He  will  not  have  free  and  coiustant  ac-l 
cess  to  scientific  companionship,  nor  be  stimulated 
by  the  influence  of  learned  societies,  and  he  caa- 


Cmart  t.— «mowiiiic  tkb  vumiBvrtOH  or  dratms  ntou  malasial  psvui  as  comfaksd  with  dbaths  prom  kmowh  capcvs. 


portion  of  deaths  rpi>orted  as  due  to  malarial 
disease  to  the  total  number  of  deaths  in  different 
parts  of  the  country,  for  the  censujs-year  I87ft-b0. 
You  will  note  how  comparatively  light  the  tint  is 
in  the  north  and  north-east,  and  how  dark  the 
Bha4ies  become  in  the  south  and  in  the  valley  of 
the  Mississippi,  tlma  indicating  the  great  differ- 
ences which  exist  as  to  the  prevalence  and  deadly 
effects  of  the  malariai  poison  in  different  sections 
of  the  country. 

As  compared  with  the  north  and  east,  much  of 
this  maLariouB  region  is  a  tliinly  settled  country, 
an  almost  purely  agricultural  country,  and  not  a 
rich  country.  I  need  hardly  tell  you  that  the 
physician  who  has  received  his  chief  clinical  in- 


not  avail  himself  of  the  ordinary  sources  of  amuBe* 
ment,  education,  and  rest,  such  as  art  gaUerras, 
the  drama,  libraries,  and  museums,  etc.,  which  i 
are  foimd  in    the    large    cities.     Moreover,  thej 
pecuniary  reward  which  the  practitioner  in  maoy 
of  these  places  can  reasonably  hope  for  is 
paratively  small. 

Nor  can  the  inducements  for  highly  educstMl 
physicians  to  settle  in  thinly  settled  localities  bal 
made  stronger  by  any  form  of  penal  or  re«trtclivo 
legislation.  Any  attempt  to  fix  a  standard  ct 
requirements  or  qualifications  for  practioe  whidl 
shall  be  the  same  for  such  rural  districts  ami 
for  the  large  cities  and  manufacturing  towns, 
must  result  in  the  adoption  of  what  competent 
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ooDsider  so  low  a  standard  aa  to  bt 
oseletK.  The  demands  are  widely 
1  oorresfwnding  differences  exist  in  the 
f  supply,  that  is,  in  the  medical  schools. 
^a  class  of  medical  achools  in  the  United 
■B0e  object  is  to  give  the  minimum 
W  instruction  which  will  enable  a  man 
lence  Uie  practice  of  medicine  without 
Mnr  of  making  such  serious  and  glaring 
H|.will  be  readily  detected  by  the  public. 
» other  schools  whose  aim  and  object  ia 
fairly  well  trained  practitioners ;  the  gen- 
fattir  of  the  instruction  given  in  thejse 
■tentially  the  same  as  that  given  in  your 
lO^ntal  schools.  The  results  of  such  a  three- 
■ded  ccnirse  of  instruction  in  medicine  as 
iooIb  furnish,  depend  upon  the  character 
Aterial  upon  which  they  work  ;  that  is  to 
a  the  general  preliminary  education  pos- 
f  the  student  at  the  time  of  his  matricula- 
lis  is  evidently  too  often  defective,  and 
few  schools   have  thus   far  ventured  to 

any  standard  of  preliminary  examina- 
ch  at  all  approaches  in  its  demands  that 

required  in  England, 
ule,  the  efforts  which  have  been  made  to 
gislation  upon  medical  matters  in  Amer- 
come  from  the  profession  itself  and  have 
ifly  urged  and  recommended  by  physicians, 
sral  public,  and  even  the  educated  pubhc, 

kvery  little  interest  in  the  matter.  It 
emand  protection  against  ignorance, 
I  the  care  of  it«  health  and  the  lives  of 
ko  are  nearest  and  dearest  to  it  to  almost 
who  announces  himself  as  prepared  to 
rge  of  them.     The  number  of  those  who 

0  practise  medicine  in  the  United  States 
Dot  qoalified  to  do  so  ia  undoubtedly  large, 
tj  no  means  so  large  as  one  might  sup- 
ir  listening  to  the  impassioned  eloquence 

1  duly  aired  every  year  upon  the  subject. 
>  advertising  charlatans,  and  travel- 

[  are  occasionally  to  be  met  with,  but 

k  evidence  have  we  as  to  the  results  upon 
j  and  life  of  the  people?  What  shall 
|the  measure  of  the  difference  of  skill 
B?  The  death-rate?  If  we  compare 
ate  of  the  United  States  with  those  of 
mzefl  countries,  we  find  that  it  ia  as  low 
with  the  exception  of  Sweden.  Does  a 
h-rato  mean  better  sanitary  condition,  or 
dll  among  the  doctors?  For  the  last 
Bars  rhe  death-rate  has  been  diminishing 
Hi  ;  the  average  amount  of  life  for  each 
l)ere  lias  been  increased,  but  I  observe 
claim  this  as  proof  of  the 


value  and  importance  of  their  efforts,  and  that 
nothing  is  said  about  its  l}eing  in  any  way  due  to 
increase  in  medicid  skill  or  to  improvements  in 
medical  science.  Evidently  tliis  test  is  not  a 
convincing  one.  Almost  the  only  matter  in  which 
figures  seem  to  demonstrate  the  importance  of 
8U]>erior  medical  education  and  skill  is  in  the 
statLstics  of  deaths  due  to  childbirth  and  of  the 
residta  of  surgical  operations. 

The  proportion  of  deaths  from  childbirth  to  the 
number  of  births  is  decidedly  greater  in  the  rural 
districts  than  in  large  cities,  and  amontt  the  colored 
than  among  the  white  ]jopulation.  Similar  dif- 
ferences are  found  in  England,  and  are  undoubted- 
ly due  to  the  better  treatment  afforded  in  the  cities 
by  the  surgeons  and  hospitals. 

Now,  seeing  that  really  efficacious  legislation 
with  regard  to  medical  education  or  to  the  prac- 
tice of  medicine  must,  like  all  efficacious  legisla- 
tion, be  sulistantially  in  accord  with  public  opinion, 
since  it  is  ini|x>88ible  to  continue  to  punish  for  any 
length  of  time  that  which  public  opinion  does  not 
condemn  ;  and  as  the  grtjat  mass  of  the  people  of 
the  United  States  havf  not  us  yet  had  such  evi- 
dence as  they  can  understand,  and  which  would 
thoroughly  convince  them  that  it  is  to  their  in- 
terest to  suppress  quackery,  it  follows  that  it  ia 
necessary  to  go  slowly  and  to  allow  such  evidence 
to  accumulate. 

To  me  it  seems  that  the  most  important  of  the 
first  steps  to  be  taken  in  this  direction  is  one 
which  has  already  been  taken  in  Great  Britain  — 
namely,  the  requirement  that  every  death  in  the 
community  shall  be  registered,  and  that  in  such 
registration  satisfactory  evidence  shall  be  given  as 
to  the  cause  of  death,  sufficient  at  least  to  prove 
that  such  cause  is  what  is  known  as  a  natural 
cause,  that  is,  that  it  is  not  due  to  crime,  When 
it  is  admitted  that  one  of  the  duties  of  gov- 
ernment is  to  provi<le  for  such  registration,  it  fol- 
lows, necessarily,  that  those  persons  whose  certifi- 
cates as  to  the  cause  of  death  lu-c  to  be  accepted 
must  present  evidence  that  they  are  properly 
qualified  to  make  such  certificates. 

So  far  as  the  art  of  medicine  is  concerned,  the 
demand  has  much,  though  by  no  means  all,  to  do 
with  regulating  the  quantity  and  quality  of  the  sup- 
ply ;  and  there  are  few  localities  in  the  United 
States  where  the  qualifications  of  the  medical  man 
are  not  fully  up  to  the  standard  which  the  commu- 
nity is  able  to  appreciate  and  is  willing  to  pay  for. 
The  Laws  regulating  the  practice  of  medicine  in  the 
United  States  are  all  state  laws.  Of  the  various 
methods  which  have  been  tried  in  different  states 
to  insure  by  law  tliat  physicians  shall  l>e  properly 
qualified,  I  will  call  your  attention  to  two  which 
are  of  special  interest. 
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Tbe  first  is  that  of  Alabama,  the  principle  of 
wliirh  is  to  orgauize  the  whole  me<lical  profession 
of  tlie  »tate,  and  use  it  as  the  moans  of  regulat* 
ing  the  qualifications  of  practitioners  and  of  car- 
ing for  the  public  health.  The  Medical  society  of 
the  state  of  Alabama,  with  its  branches,  the 
county  ineJical  societies,  thus  forms  a  part  of  the 
machinery  of  the  gotemment ;  it  ap|x>ints  IjoanU 
of  medical  examiners,  selects  state  and  county 
sanitary  oUicials.  »ui)ervi8es  the  registration  of 
vital  statistics,  the  administration  of  4|uarantine. 
etc.,  — in  short,  it  is  the  ntate  Ixxird  of  health,  and 
tbe  county  branches  are  the  county  boards  of 
health.  This  svBtem  has  now  Iwen  in  operation 
nine  years,  and  has  irradually  Ijeen  consolidated 
and  improved  by  eilucating  local  boards,  and  pfet- 
ting  all  physicians  interested  in  it,  until  it  is  now 
working  fairly  well. 

The  second  system  to  whicli  I  will  call  your  at- 
tention, is  that  of  the  state  of  Dlinois,  which  was 
commenced  in  1877,  or  al>out  the  same  time  as  that 
of  Alabama. 

In  Illinois  any  one  who  presents  a  diploma,  or 
license  to  practise,  from  a  legally  cliartered  medi- 
cal institution  in  good  standing,  is  entitled  to 
practise,  and  the  state  board  of  health  is  to  decide 
as  to  what  sliall  constitute  '  gooti  standing.'  The 
board  of  health  also  examines  all  persons  who  do 
not  possfcss  satisfactory  diplomas,  and  who  never- 
theJess  wish  to  practise  in  thi.'«  state. 

One  of  the  greatest  praoiical  dlfliculties  in  the 
way  of  providing  any  system  of  state  examina- 
tions in  nie<licine  in  the  United  Stales,  is  that 
public  ojiinion  will  not  supix>rt  any  law  whith 
can  be  8upi>o8ed  to  condemn  or  in  any  way  to  in- 
jure homoeopathic  and  eclectic  practitioners  or 
their  schools,  and  lieure  any  pro^vosed  law  relat- 
ing to  medifine.  or  to  the  organization  of  state 
boards  of  health,  wliicli  di»es  nat  recognize  the 
existence  of  tUese  sects,  will  in  many  statt^,  at  all 
erentp,  meet  with  enough  ojumsition  to  defeat  it. 
In  Illinois  tliis  difficulty  was  surmounted  by  the  ar- 
rangement, that  of  the  ti  ve  physicians  on  the  board, 
one  should  bo  homoeopathic  and  one  eclectic. 
The  Kansas  law,  passed  last  year,  goes  further  in 
this  direction,  and  pnnides  tliat  appointments 
must  be  so  made  that  no  school  of  medicine  shall 
ever  furnish  a  majority  of  tlie  merul)ers  of  the 
board.  JIuch  to  the  siirprifie  of  many,  the  Illinois 
plan  has  w^orked  very  well  —  there  has  been  no 
quarreling  in  the  boai'd  —  and  the  homoeopathic 
and  eclectic  inemWra  seem  to  have  upheld  quite 
as  high  a  standard  of  qualification  as  their  fellow 
members.  The  results  of  the  work  in  Illinois 
have  been  very  good.  A  large  lumdier  of  igno- 
rant chai-latans  were  forcetl  to  leave  the  state. 
The  re<|uirements  of  the  board  as  to  what  shall 


constitute  a  medical  college  in  good  ftanding.  bcre^ 
lx?en  raised,  and  it  has  thus  cause<l  improverae 
in  the  medical  schools,  not  only  of  Illinois,  but  ( 
other  states.     Moreover,   the  nelgliltoring    stated 
have  been  stimulated  to  action,  not  only  by  tiasi 
force  of  example,  but  Ijecause  they  received  thai 
men  wJio   bad   been  driven  out   of   Illinois,  aiidf 
found  the  accession  an  unpleasant  one. 

Tlie  reUitions  of  the  general  government  tol 
medical  education  are  indirect,  but  they  have  of  | 
late  years  become  of  very  considerable  : 
importance,  and  are  now  exerting  uiuth 
upon  rae<lical  investigations  and  literature.  This  J 
is  effected  by  the  museums  and  libraries  wbicli  I 
are  now  l»eing  formed  under  the  auspices  of  tb«?| 
government  at  Washington,  and  also,  to  some  ex- j 
tent,  by  certain  S[)ecial  investigations  undertaken  I 
by  the  government  in  the  interests  of  preventive  j 
medicine.  Of  these  various  agencies  one  of  tbe  I 
most  important  is  the  library  which  has  beetij 
fornied  at  Washington,  under  the  auspices  of  tbej 
medical  department  of  the  army  in  coimecUott| 
with  the  Army  medical  museuia. 

As  regards  investigations  into  tbe  causes  of  di«- j 
ease,  undertaken  at  the  expense  of  the  general  gov- 1 
emment.  only  a  beginning  has  as  yet  been  made;! 
but  it  is  sufflcient  to  indicate  future  jKiasibilitifS  1 
and  probabilities.  The  main  iro])ortanc<»  of  t  he  work 
of  the  National  board  of  health,  which  was  organ- , 
ized  in  1870  under  the  stiuuilus  of  the  great  yellow* 
fever  epidemic  of  the  previous  year,  wa.s  due  to  j 
investigations  upon  the  causes  of  yellow- fever  and  j 
diphtheria,  the  relations  of  soils  and  of  warcr-mrp-l 
ply  to  certain  diseusets,  etc.  .Similar  iuvestigationsl 
have  beeti  undertaken  by  state  boar<}8  u*"  health,  [ 
and  especially  by  the  state  board  of  health  of  j 
Massachusetts,  and  the  fact  that  governmental  j 
health  departments  are  tending  to  work  in  thia  j 
direction  Is  significant  as  to  future  co-operation] 
from  such  soiu"Ces, 

In  this  connection  should  be  mentioned  titel 
National  museum  of  hygiene,  which  has  lie«al 
formed  under  the  direction  of  the  medical  depart-l 
ment  of  the  United  States  navy,  which  is  now  nn»| 
of  the  most  instnictive  collections  of  the  kind  in 
the  world,  and  has  also  connected  with  it  an  ex-! 
cellent  library  and  a  well-equip|)e«]  lal»oratory. 

Comparative  and  experimental  pathology  is  i 
receiving  attention  from  the   government  uude 
the  durection   of   the   department  of  agriculturtvl 
which  is  doing  some  good  work  in  the  investiga•^ 
tion  of  the  diseases  of  our  domestic  animals. 

As  to  the  condition  of  medical  science  and  art  lo_ 
America,  it  partakes  of  the  general  progre«)B,  (0( 
the  press  now  makes  all  discoveries  the  cumtndol 
property  of  the  civjjized  world.     The  marked  fn 
ture  of  the  present  epoch  is  the  recent  advanoe  iHj 
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to  the  relatioiuB  ^»etwe^?n  micro- 
iXuI  «x'rluin  distease!*,  and  \he  strong 
ch  tbib  has  given  to  preventive  medi- 
ation xi  becoming  fat^biooabk',  and 
flieve  some  of  its  votaries,  it  is  a  very 
fer  to  prolong  the  average  life-time  to 
'  three  sc«>re  yeais  and  ten.'  All 
arv  JH  that  fverythin^r  shall  be  clean, 
on  virtuous.  Having  learned  to 
hose  tli»«»se6  which  can  be  prevented 
|«r?  efisily  and  certainly  than  they  can  be 
re  may  torn  them  o\er  to  the  sanitarian, 
^  hie  own  IkattU'S  tu  ti>;ht  with  ig:norQnce 

Rje,     If  he  succeed B,  and  so  far  as  he 
will  change,  in  certain  respects,  the 
prnctitiooer. 
w  to  the  consideration  of  the  s^eoond 
wbject,  namely,  the  dii-eclion  or  man- 
*hich  we  have  reason  to  hope  that  medi- 
developed  in  the  United  States,  and 
co-operntion  which  you  may  reason- 
•  receive  from  the  medical  profession 

medicine,  fta  we  have  it  to-day,  is 

\  co-operation  ;  not  of  deliberate,  cen- 

nned.  ami   dixvct   co-openition,   but  of 

Ktion  from  results  prtKluced  by  many 
orking  at  crostj-purjwses,  and,  there- 
much  energy,  but  nevertheless  work- 
Qgh  blindly,  to  a  common  end.  And  it  is 
dredict  that  in  the  future  much  of  the  best 
ll  be  done  in  the  same  way,  by  individual 
ipired  by  the  love  of  science,  by  personal 
etc.  But  the  results  obtained  in  this 
Dwly,  and  some  things  that  we  want 
otjtained  by  individual  effort,  even 
filling  to  wait,  hence  we  mu£t  look  to 
^for  help. 

der  view  of  co-operation  it  Is  inter- 
D^ider  those  fields  of  labor  to  which 
liifoly  few  physicians  can  devote  them- 
pcau^  of  want  of  time  and  opportunity, 
M?  proper  working  is,  nevertheleM,  of  the 
importances  to  the  practitioner. 
I  these  is  experimental  laboratory  work, 
rtinn  the  prospect  of  valuable  con- 
An>erica  ia  now  exceedingly  good. 
si»e%t  of  our  most  wealthy  men  have 
I  appreciation  of  the  responsibilities 
I  entail  ou  their  posse-ciwjrs  by  seeking 
pthrough  which  to  benefit  their  fellow- 
Hhe  old  and  well-known  methods  of 
pitals  and  chantahle  iuhtitutions  are 
,  there  is  apjiarent  an  increasing  ten- 
feeavor  to  i»rou>ote  the  advancement 
e,  and  eMfjeciully  of  such  knowledge 
'  tnitigtition  of  suHering  and  the  im- 


provement of  the  race,  to  furnish  means  for  the 
investigation  of  il license,  to  provide  laboratories, 
and  to  endow  medical  schools,  and  thus  place 
them  beyond  the  reach  of  the  temptations  and 
diftioulties  which  must  always  exist  when  such 
BchoolR  are  dependent  upon  the  fees  of  students, 
and  are.  therefore,  practically  commercial  manu- 
facturing ebtablishments. 

As  illustrations  of  this  tendency,  I  may  mention 
the  trf'ciuest  of  £1,4()0.(KH)  by  Johns  Hopkins  to 
endow,  Ln  the  city  of  Baltimore,  a  university  and 
a  hospital  of  which  the  medical  departmeut  is  to 
be  a  8{>ecial  feature,  to  be  provided  with  the  tiest 
laboratory  and  other  facilities  for  original  investi- 
gation as  well  as  for  teaching  ;  the  gift  of  ilr. 
Carnegie  to  the  Bellevue  hospital  medical  school 
of  New  York  in  the  shape  of  a  well-equipped 
pathological  laboratory  ;  the  presentation  by  Mr. 
Vanderbilt  and  members  of  his  family,  to  the 
College  of  physicians  of  New  York,  of  £200,000,  to 
provide  for  that  school  new  buildings  and  clinics 
having  the  best  means  of  teaching  and  research, 
and  the  endowment  by  an  unknown  donor,  of  a 
laboratory  for  the  University  medical  college  of 
New  York,  with  the  sum  of  £20,0t>0. 

As  the  class  of  men  who  have  wealth,  leisure, 
and  knowledge  becomes  greater,  there  comes  an 
ever  increasing  demand,  not  only  for  the  lieat 
medical  skill,  tor  the  most  expert  practitioner, 
but  also  for  exhaustive  researcli  in  every  direc- 
tion which  promises  to  furnish  new  means  for  the 
prevention  or  relief  of  suffering,  and  for  warding 
off,  as  long  as  |>08sible,  the  inevitable  end  ;  nnd 
hence  there  is  little  reason  to  doubt  that  the  exam- 
ples I  have  named  will  be  followed  by  otben*  in 
the  near  future.  With  such  opportunities,  and 
under  such  conditions  and  influences,  the  stimulus 
to  the  young  and  ambitious  woiker  is  £trong ;  we 
have  abundance  of  material  of  this  kind  upon 
which  the  pnx-ess  of  natural  st'lection  can  openile, 
and  there  is  little  reason  to  doubt  that  the  result 
will  be  suljiitantial  and  valuable  contributions  to 
physiology,  (athology,  and  therapeutics. 

There  is  another  most  important  means  of  ad- 
vancing metlical  and  sanitary  ecience  which  only 
a  government  can  furnish,  and  in  which  field  of 
work  England  now  stands  pre-eminent  — I  refer  to 
vital  statistics.  In  this  ield,  the  United  States 
government  has  thus  far  done  hut  little,  yet  enough 
to  shosv  the  great  interest  and  value  of  what  we 
have  a  right  to  hope  will  be  ilone  in  the  future  by 
combining  the  work  of  the  several  states.  This  is 
one  of  the  fields  in  which  interuatioual  co-o|)era- 
tion  is  most  desirable  ;  it  alone  can  furnish  data 
suflfieieDtly  complete  and  reliable  for  a  scientific 
consideration  of  the  relations  of  disease  to  geo> 
graphical  and  race  distinctions. 


SCIENCE. 


iToL.  ym.,  N6. 


To  illustrate  tbe  poeeibilities  in  this  direction,  I 
will  call  your  attention  to  some  peculiarities  in 
the  diatributioji  of  deaths  from  certain  causes  in 
different  parts  of  the  United  States,  and  for  this 
purpose  I  shall  make  use  of  tbe  data  from  our  last 
census,  taken  in  1B80.  We  have  no  general  and 
uniform  system  of  registration  of  liirthB  and 
deaths.  The  larger  cities,  and  al>out  Iialf-a-dozen 
states,  have  such  a  system,  but  for  much  the 
larger  portion  of  tlie  country  the  only  means 
which  we  have  for  determining  differences  in 
amount  or  causes  of  mortality  in  different  locali- 


tion,  although  they  do  not  furnish  definite  and 
scientific  answers. 

Take,    for    instance,  the  map  of  tbe  UniU 
States  upon  which,  by  varying  shades  of  color,  | 
shown  the  proportion  of  deaths  reported  as  due  I 
cancer,  as  compared    with   the  reported  deaths" 
from  all  catises.    (Cliart  il.) 

The  mortality  from  cancer  in  the  United  States 
is  proportionately  greatest  in  the  New  England 
states,  somewhat  leas  so  in  New  York  and  Penn- 
sylvania, and  it  causes  the  least  proportion  of 
deaths  in  the  Mississippi  valley  and   the  south 


ChAKT  II. — SKOWIMO  THE   DISTHIblTIOW   OP   DEATHS  FROM  CANCRR  AS  COMrARKO   WITH  TOTAL  DS4THS  V09M   KXOWtt  CAUSES. 


ties  is  through  the  census,  which  is  taken  once  in 
ten  years.  The  data  thus  obtained  with  regard  to 
deaths  are  imperfect,  because  when  these  are  col- 
lected only  at  the  end  of  the  year,  about  30  per 
cent  of  the  deaths  are  unrecorded  ;  and  they  are 
inaccurate,  because  the  reports  of  the  causes  of 
death  ai'e  not  furnished  by  persons  competent  to 
give  reliable  information  with  regard  to  them. 
Nevertheless,  these  data  are  the  best  that  we  have; 
and  although  for  a  large  part  of  the  country  they 
do  not  give  us  the  actual  number  of  deaths  from 
any  cause  or  set  of  causes,  they  do  furnieh  some 
interesting  infonuation  with  regard  to  the  relative 
prevalence  and  imfwrtance  of  certain  causes,  and 
suggest  questions  and  lines  for  future  invesiiga- 


generally.    The  proportion  of  deaths  from  cai 
in  the  United  States  is  somewhat  greater  than  H 
in  England  ;  but  it  is  not  possible  to  make 
accurate  comparisons  in  this  respect.     Nowwl 
are  the  shades  on  this  map  so  dark  in  the  n( 
east  and  so  light  in  the  south  ?     In  the  tint 
cancer  is  a  disease  tbe  mortality  from  which  steftd*-' 
ily  increases  with  advanced  age,  as  you  may  Mt 
from  this  diagram.      Hence,    cancer   cansM  i 
higher  proportion  of  mortality  in   tlioee  locaih 
ties  which  have  the  greatest  proportion  of  [opih 
latiou    living    at  advanced    ages,    and    in    tin 
United  States  these  localities  are  tbe  New  Eof 
land  states,  as  you  will  see  by  this  map.    Anotbtf 
explanation  of  the  peculiar  shading  of  the  caoar 
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*r^  ^.y^^'^  the  age.  of  fiflea 
•n««,  the  OetaBwf  ue  eBp«ci»lir  Imliae  to 
««•  »  than  the   Irbh.  Md  decidedly 

TJ«tt«nW  that  the  greater  piirt  of  the 

».  »Ir^  and  German  popolaiion  is  in  the 

ill7^!^u*^  "**^  '"^  ^^  differences 
Wly  caa»ri  by  thia  dteaae  in  the  two  aec- 

i  i^iUl^J^^  ^  "^  ***^'  "^d.  here 
r«cett«  UKJrtahty  from  thia  iiiseaae  an- 

^rai^rin  the  ^uth  than  i^Ltorth! 


I  AS  coHfAuv  «t««  ••AtiM  pttMB  aaaww  ««Maak 

from  dipbtbcria  w«re  538  per JQO»MD  iti»liM  ltm« 
all  causea  ;  that  ia  to  8»j,  tha  oon|MknillTV  «k««iM« 
ty  from  thia  dise«ae  in  EnghuKl  wiut  lem  liian  oiw^ 
fourth  that  of  the  Unitvd  8lal«a  for  th«>  mm* 
period.  Diphtheria,  a^aiiit  if  «— iitiwlly  a  dtoraaa 
of  the  north,  but  eapeotaUy  Kit  ftm'noihh'WmlU  11 
cauaea  an  exceeaive  mortality  in  ehUdlwt  of  Q»r» 
man  parentaKf.  suffidebtlj  to  lo  iImw  that  htM 
again  the  inrluence  of  r»o#  comta  tnto  th#  |iroh> 
leui,  althou^iu  prohttWy.  c-mly  indiriH'tly,  (hat  la 
to  say,  it  is  proltable  that  it  la  Uio  tiahila  of  a 
peculiar  olasa  of  people  which  favora  the  pniiMijot- 
Lion  of  tlie  diaeaao  rather  than  any  phyaioa)  |mvuI* 
iaritiea  in  the  atnicturt*  of  thrir  IxHllt'w. 

Consumption  is  a  vnjo'*^  l«<nii.  lujd,  n«  lUMil  In 
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the  census,  no  doubt  includes  many  cases  which 
were  not  tnie  tulxTcular  plitbiais.  It  is  reported 
as  causing  12  per  cent  of  all  the  deatlis,  or  more 
than  any  other  single  cause.  In  England  and 
Wales,  in  1880,  it  caused  a  little  over  9  per  cent  of 
all  the  deatlis.  Such  wholesale  ratios  are,  how- 
ever, of  little  interest  or  value.  There  are  very 
great  diflFereucea  in  the  liability  to  tlu8  dweaae  in 
different  parts  of  the  United  States,  aa  tlie  map 
(chart  iii.)  makes  evident :  and  it  is  froai  a  Btudy 
of  the  causes  of  these  difl'erences  in  the  data  de- 
rived from  large  masses  of  people,  combined  with 


sumption  and  that  of  pneumonia  (chart  ir.)  b 
very  striking.  Here,  again,  we  find  that  race 
peculiarity  is  an  im|)ortant  factor  in  the  problem, 
the  pro|>ortion  of  deaths  from  pneumonia  among 
the  colored  l>eing  much  greater  than  it  is  amotvg 
the  while. 

While  we  must  consider  the  dilficulties  in  Uie 
way  of  the  improvement  of  the  science  and  art  of 
me<licine,  dilficulties  due  to  ignorance,  to  in<lo- 
lence,  to  conAict  of  interests,  and  to  the  eternal 
fitness  of  things,  the  existence  of  such  difficulties 
is  not  a  matter  to  be  bemoaned  and  lamented  over. 
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Chart  IV.— showinc  ink  DifentiBUTiOM  oi»  dkaths  moM  i-KiurMONiA  as  compabkd  with  okaths  kkuu  xkowm  cavscs. 


clinical  hiBtories  and  experimental  laboratory 
work,  tliat  we  liave  good  reason  to  hope  to  obtain 
knowledge,  not  only  of  the  causes  of  tliis  disease, 
but  of  better  methmlsof  prevention  and  treatment 
than  are  now  at  our  command.  It  causes  a  greater 
mortality  among  the  Irish  than  in  other  white 
races,  and.  iierhaps,  a  greater  mortality  among 
the  colored  tlian  imiong  the  white. 

Next  to  consumj>tion,  pneumonia  is  reijorted  as 
causing  the  gTeatet?t  number  of  deaths  in  the 
United  States  during  the  census-year,  giving  a 
ratio  of  8.3  i^er  cent  of  all  deaths,  as  against  4.8 
per  cent  in  England  and  AVales  in  1880.  Hei^e, 
again,  the  local  di.stribution  of  deaths  is  interci-t- 
ing,  and   the  contrast  between  (he  map  of  con- 


These  olislacleB  are  the  spice  of  life,  the  i 
to  action,  the  source  of  some  of  the  gr^  . 
m'es  which  it  is  given  to  man  to  experieiKv. 
each  man  has  special  opportunities  and  duties, 
he  can  only  recognize  them,  so  it  is  wiUi  guilt 
with  jirofessions,  and  with  nations.     I  have 
to  indicate  to  you   some  of  these   oppi.>rtuniti<» 
whicii  are  presenting  themselves  to  luy  colh 
yom"  broUiers,  in  the  lands  lx?yond  the  sea,  and 
hoi>e  that  I  shall  not  Ije  considered  rash,  or 
glorious    in    saying   that  I  believe  tliey  *rilJ 
use  those  opportunities  as  to  return  comp 
interest   for  what   they  have   received   from 
storehouse  of  our  common  inheritance. 

John  S.  Bii 


ItlDAY.  AUGUST  20.  lfcW6. 


tfJtfEJVr  AND  CRITICISM. 
LSD  THE  TWO  SUCCEEDING  numbers    of 
^rill  he  larj^ely  given  up  to  the  reports  of 
ingof  the  Ajnerican  assocmtiou  at  Buffalo. 
lumber  is  given  the  address  in  full  of  the 

president.  Prof.  H.  A.  Newton  of  Yale, 
h  this,  ahetracts  of  several  of  the  vice- 
ttf  addresses.  We  are  also  able  to  present 
lers  with  a  portrait  of  Prof.  E<lward  8. 
[  Salem,  the  incoming  president.  Professor 
rafi  bom  at  Portland.  June  18,  1838.  His 
la  8cientifi<-  man  is  one  of  Uie  results  of  the 
sm  aroused  by  the  elder  Agassiz,  Professor 
?ing  one  of  the  weli-famed  group  of  young 
ins  who  came  alwut  Agassiz  during  bis 
jns  in  this  country.  Professor  Morse's  in- 
iona  of  the  molluscoids,  worms,  and  lower 
»ids,  bis  marked  success  as  a  lecturer  in 

his  enthusiastic  stu<ly  of  Japan  and  the 
e,  which  he  has  partially  set  forth  in  his 
►le  'Japanese  homes  and  theii-  surround- 
« the  works  which  lead  us  to  congratulate 
fluilaon  on  their  choice. 


fAPITAUSTS  AND  LABORER^'. 

idjustment  of  the  relations  between  capi- 
ind  laborers  is  the  greatest  problem  pre- 
Tor  solution  in  the  present  age.  It  is  one 
B  baffled  the  skill  of  the  wisest  men  in 
ast.  There  is  a  bitterness  and  alienation 
I  these  claaees  that  threaten  the  peace  of 
and  the  stability  of  government.  There 
ions  of  discontented  people  to  a  greater  or 
?nt  under  the  influence  of  socialists,  who 
publish  doctrine§  nuUversive  of  all  good 
nent.  aud  coutrary  to  religion  Jind  morul- 
leir  leaders  are  Ixild  and  recklese,  and 
leir  ptirixjBe  to  disturb  society  in  onler  to 
hnt  they  call  a  just  division  of  property, 
ktions,  from  writers  worthy  of  confidence, 
*?en,  In  order  to  8hc»w  that  the  conditlrin  of 
irer  is  far  better  in  all  respects  than  it  was 
In  the  tncrease  of  wages,  and  the 

FaddrfM  »Kjf«frt«  the  section  of  ecooomin 
ncrlcftu  o^sorlatioD  for  the  adTHUcetoent 
<«  at  Biiff»to,  Atitf.  Itf.  i>y  the  Ber.  Jrii^pb  Curn- 
..D.,of  BrwiMOO.  Ill  .  Ti.  *-  iTHMideni  of  tbe  Mcilon^ 


lessening  of  the  hours  of  toil,  he  gains  from  fifty 
to  one  hundred  per  cent  in  money  returns.  Ad- 
vantages of  education,  comforts,  and  privileges, 
and  means  of  relief  from  sickness  aud  }«in,  that 
formerly  were  unknown,  are  now  common.  This 
improvement  in  the  condition  of  the  poor  gives  no 
reaaon  for  the  haughty  rebukes  of  their  employer, 
nor  for  his  advLse  to  them  to  be  content  ^inth  their 
condition.  With  all  our  lx>asted  a«l vantages  of 
motlem  civilization,  the  condition  of  a  large 
portion  of  the  laboring  classes  is  pitiable.  Thou- 
sands have  no  employment,  and  thousands  more 
are  compelled  to  live  on  a  mere  pittance,  and  sub- 
mit to  conditions  destructive  of  all  manhood  and 
nobility  of  spirit. 

In  New  York  city  there  are  two  hundi-ed  thou- 
sand women  and  girls  employed  in  ninety-two 
trades.  They  earn  from  four  to  eight  dollars  per 
week.  Hundreds  of  cases  are  reported  where  wo- 
men work  from  fourteen  to  seventeen  hours  per 
day  at  from  four  to  seven  tloUars  per  week.  Loaa 
of  tame,  from  il!  health  and  inability  to  obtain 
work,  reduces  their  earnings  till  they  barely  sustain 
life.  Many  persons  receive  twelve  and  a  half  cents 
a  day.  Many  of  them  are  wr<jnged,  and  on  various 
pretexts  deprived  of  their  pay.  Tlie  rules  of  many 
factories  are  abusive  and  degrmling.  The  home 
life  of  such  laborers  is  pitiable,  being  passed  in 
circumstances  where  decency  and  womanly  re- 
spect are  impossible.  About  nineteen  thousand 
tenement  houses  acoommodate  about  fifty  persons 
each,  and  some  of  them  three  times  as  many.  The 
condition  of  a  large  number  of  the  poor  is  a  re- 
proach to  our  age. 

It  is  a  sore  evil  that  has  resulted  from  the  eflfec- 
tiveneas  of  machinery.  It  separates  the  wage- 
workers  into  a  permanent  class,  making  it  more 
and  more  difficult  for  Ibem  to  rise  above  it. 

The  improved  condition  of  the  laborer  makes 
him  more  reetlera,  gives  him  new  views  and 
higher  wants,  which  he  seeks  to  gratify.  He  now 
longs  for  more  rational  living,  better  food,  better 
clothing,  a  l>etter  house,  the  e<iucation  of  his  chil- 
dren, and  time  for  self-improvement.  While  his 
cirtunistancea  hive  improved,  he  sees  greater  im- 
pntvonient  in  those  9f  otlicrs.  The  product  of  the 
union  of  capital  and  labor  is  greater  tlian  fortner- 
ly,  and  the  laborer  demands  as  his  just  due  a 
larger  share. 

The  causes  of  discontent  among  laborers  are 
serious  and  wide-epread.  One  cause  is  the  differ- 
ence in  views  as  to  the  relationB  between  em- 
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ployere  and  employed.  LaLmr  has  l»een  de'jrnuled 
and  despised.  There  is  still  a  fepling  ihat  there 
inii^^t  be  fixed  claases  in  society,  and  thut  the  ma- 
jority must  work  hard  enough  to  relieve  the 
minority  from  labor.  Once  it  was  the  privilege  of 
tlie  employer  to  command,  and  the  duty  of  tlie  la- 
borer to  acquiesce  ;  but  this  feeling  of  inferiority 
on  the  part  of  the  employeil  is  gone,  and  the  a|i^ 
of  civility  is  past.  Tlte  workman  haa  made  prac- 
tical the  doctrine  of  human  equality,  and  looks  on 
tliose  around  him  as  his  eqiuils.  He  no  longer  re- 
spects any  distinctions  founded  on  birth  and  cir- 
cumstances and  not  on  personal  worth  and  power. 
He  hoMs  truly  that  lalM»r  is  service  for  an  equiva- 
lent, and  that  tlie  employer  and  employed  stand  aa 
equals  in  an  interchange  of  service.  He  does  not 
admit  that  waj^oM  ai-e  paid  by  the  employer,  but 
regar<l»  tliem  ha  the  product  of  the  joint  effort  of 
the  employer  and  employed,  of  which  the  laborer 
should  receive  his  just  proportion.  In  fact,  the 
employer  has  no  more  rijifht  to  dictate  to  the  la- 
borer how  he  shjdl  seek  his  interests,  and  what  as- 
sociationii  he  shall  form,  and  what  trades-unions 
he  shall  establish,  than  the  laborer  has  to  dictate 
to  the  employer  in  corresjwnding  matters.  A  great 
part  of  the  alienation  between  classes,  and  the  bit- 
terness of  the  poor  toward  capitalists,  lies  in  the 
fact  that  wages  liave  been  subhtituted  for  all  other 
ties,  and  the  laborers  are  regarded  but  as  a  part  of 
*  the  plant'  in  a  great  manufactiiring  establish- 
meut.  In  American  society  there  is  a  marked 
manifestation  of  the  degradation  of  labor.  All  la- 
bor which  involves  personal  attention,  and  espe- 
cially labor  in  household  Bervice,  \i  still  thought 
degrading.  The  term  'servant'  is  still  used,  but 
it  should  be  banished  from  a  civilized  people,  and 
become  as  obs<;ilete  as  '  slave*  and  •  serf.' 

There  are  serious  errors  that  in  some  form  have 
been  advocated  by  leading  |joUtical  economists, 
which,  under  the  teachings  of  such  uKMieru  popu- 
lar writers  as  Henry  George,  have  caueed  serious 
evil.  They  are  csuch  maxima  as  this:  that  "all 
wealth  is  created  by  labor,  and  the  title  to  all 
wealth  ought  to  he  vested  in  the  laborere  who 
have  produced  it."  These  maxima  are  fallacious  ; 
but  they  are  receivetl  with  great  favor  by  th»  mul- 
titude, who  are  led  to  believe  that  the  accumula- 
tion of  great  fortunes  is  a  wrong  to  tlie  laborers, 
and  that  such  fortunes  should  be  divided  for  the 
public  good. 

For  the  discontent  of  the  laborers,  and  their  dis- 
agreement with  the  capitalii?t8,  various  remedies 
have  been  proposed,  but  they  have  proved,  in 
practice,  vain  and  ineffective.  This  may  be  said 
of  strikes,  lock-outs,  and  the  doctrine  of  unre- 
stricted competition.  A  reasonable  mode  for  the 
settlement  of  difficulties  would  seem  to  be  a  oon> 


ference  between  the  classes  or  their  repreuent 
tives.  When  a  Rettlement  cannot  thus  b»*  rvocln 
it  would  Hfcui  thewi.se-'t  coui-se  to  refer  the  |)Oiiit 
in  dispute  to  arbitrators  chtxen  in  the  usual  way^ 
Boai-ds  of  arl>itration  may  be  eith«»r  ten^porary  > 
I^ennaneut.  Tliere  are  many  reasons  in  fnvor 
permanent  boards,  which  might  l>e  as  effective  in 
preventing  ditficulties  as  in  their  settlement. 

We  are  p<*rsuaded  that  the  present  difticultip*^ 
that  threaten  the  peace  and  order  of  society 
never  be  removed  till  a  higher  stantlard  of  etliic 
shall  prevail,    Tliey  are  the  direct  result  of  selfisJi-^ 
ness,  encouraged  by  the  prevalejit  selfish  theory  ofl 
morals.    These  are  personal  sins  and  social  wrongs  I 
that  civil  government  may  not  by  law  or  force  cor-J 
rect.     It  is  not  according  to  the  will  tif  God.  nsJ 
made  known  by  natural  or  revealed  religion,  tbat| 
a  few  should  control  vast  fortunes,  using  them 
gratify  seltish  jK'raonal  desires,  while  multitudes] 
suffer  not  "Jily  for  want  of   knowledge,    but  ofl 
bread,   and   struggle   through  a  brief  existenctvj 
realizing  in  no  projier  sense  the  true  object  of  life. 
Nothing  is  right  tliat  is  not  in  acc-ordance  with  the 
divine  will :  hence  no  man  can  have  the  right, 
though  he  ha*  the  power,  to  do  wrong.     Because 
a  gifted  man  has  power  to  accumulate  propertj, 
he  haa  no  right  to  arrogantly  say,  •*  This  is  mine 
and  I  will  8r»end  it  as  I  please."  The  wetUth  of  lb* 
world  is  designed  for  the  pubhc  welfare  :   and  it 
is   the  duty  of  tliose  who   have  it  in  charge  to 
consider  themselves  as  otdy  agents,  bound  to  \m 
it  9o  as  to  serve  the  grente.st  good.     He  who  lia» 
wealth  and  does  not  intend  to  act  thus,  is  false  to 
his  trust,  and  is  the  enemy  of  scwiety. 

In  the  Chri-^tian  use  of  money  will  be  found  the 
great  reme4ly  for  social  wrongs.  The  r^ht  use  of 
money  will  retpitre  much  tact,  wisdom,  and  skill 
Multitudes  on  multitudes  of  the  poor  liave  low, 
seltish,  sensual  aims :  and  tndisc:riminate  giving  lo 
them  would  only  encourage  indolence  and  tioe. 
Tliey  need  education  and  culttu-e,  and  higher  id«tt 
of  life.  All  these  the  right  use  of  mcmey  now 
worse  than  wasted  would  secure. 


AN  INVENTORY  OF  OUR  GLACIAL  DRIFT, 
After  an  introduction,  and  a  reference  to  up- 
cent  acquisitions  in  the  tield  of  geography  and 
other  departments  of  geology,  the  southern  Ii0)lt» 
of  the  great  glacial  formations  of  North  Amend 
were  sketched  and  illustrated  by  wall  map.  b 
addition  to  the  already  known  Umits  in  the  east, 
new  facts  were  given  respecting  the  outline  to 
Dakota  and  Slontaua,  the  line  being  found  to  pas 

Abstract  of  au  address  before  tbe  eeetloci  a(  gaoUtfJ 
Bod  ^ogTAphy  of  the  Aniv rlcau  lissovlatioa  for  the  •4tm«» 
mont  of  auieuce  at  DuffAJo,  A\ig.  19, 19M,  by  T.  0.  Oh•mb•^ 
lin,  vice  prenldeat  of  tbe  «oo(loa. 
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ue  went  from  the  latitude  of  Bismarck  to 
xty  miles  of  the  Ritciky  Mountains,  where 
rapirlly  (o  the  north,  and  skirts  the  moun- 
far  into  BriliRh  America  as  yet  traced, 
he  United  States  the  Hmit  of  nnrth-east- 
i  barely  touches  that  of  demonstrative 
riation  from  the  Rocky  Mountains.  Weet- 

thia.  in  the  valleys  of  Flathi^ad,  Pend 
»,  and  Osoyooe  lakes,  and  Pu^yt  Sound, 
piib  of  ilrift  reganled  as  prolongations  of 
^bieral  drift  of  British  Coluttibia,  which, 
^Ptinuous  mantle,  at  least  |iasse8  beyond 
hftoler  of    eiinple   local    mountain    drift. 

this  general  tirift  are  deiKwita  of  ancient 
In  the  Cni?cades,  Sierraa,  Rockiee,  some  of 
rnoediate  ranges,  and,  according  to  some 
In*  the  Appalachians.  The  lacustrine  de- 
jiibe  fj^at  basin  region  were  correlate*! 
^■Cial  deposits  in  time  and  causation. 
IRb  of  signiflcauoe  lies  in  the  sinuosities, 

uodulntion»,  and  varying  characters  of 
hem  border.  It  undulates  over  the  face 
ind  essentially  as  much  a«  aii  arbitrary 
(I  New  York  harbor  to  Puget  Sound,  and 
)   retluced   to  horizontally — as  it   must 

tfo  have  marked  the  margin  of  some 
bearing  body  of  water  —  only  by  in- 
warpings  and  dislocations.  The  border 
h-ift  presents  three  notable  phases  ;  one 
roinating  in  a  thickened  l^»elt,  a  terminal 
;  another  in  a  thin  margin  ;  and  a  third 
knuated  border  of  scattered  pebbles.  The 
:■  b<*rder  prevails  in  the  Atlantic  region, 
un  or  near  the  limit  as  far  west  as  central 
yuod  which  it  retires  from  it.  Through- 
rest  of  the  stretcli  to  the  Rocky  Mountains 
>nu3t«d  edge«  prevail.  The  latter  are 
to  represent,  one  a  glacial  and  the  other 
-natant  action.  The  attenuated  borders 
fved  Ui  delimit  an  earlier  ice  incursion, 
morainio  border  a  later  one,  which  over- 
former  in  the  coast  region  but  fell  t)ehind 
e  interior,  having  it*  extension  in  similar 
ll^m  the  interior. 

Hftnive  testimony  ia  found  in  facts  drawn 
Q^iphic  attitudes,  drainage,  erosion,  de- 
tion,  ferrugination,  vegetal  accumulations, 
istrine  owcillalions  in  the  great  l>a*in.  The 
l*twt?eu  the  two  epochs  is  measured  geo- 
r  \i\  tlie  cutting  down  of  the  beds  of  the 
ay,  Munongahela.  and  upper  Ohio  riveri) 
fo  liundred  to  three  hutidred  feet,  chiefly 
:  of  llje  upper  Missouri  River  to  greater 
nod  by  an  elevation  of  the  upper  Missis- 
t'ik'lit  liundred  to  one  thousand  feet.  Of 
,  two  Important  subdiviiiioiiB  seem 
ly  t  .•■^Heul  data,  and  (teveral  subordinate 


ones  of  tlie  later.  The  diatribution  of  these  was 
outlined.  A  third  series  of  drift  sheets,  of  greater 
uniformity  of  material  and  regularity  of  deposi- 
tion, occupying  the  great  basins  of  the  St.  Law- 
rence valley,  the  Red  River  of  the  North,  and 
limited  areas  of  the  coast  region,  and  delimited  in 
I)art  liy  beach  ridges,  waa  sketched.  The  major 
opinion  concerning  the  oldest  eeriea  favors  their 
glacier  origin,  but  this  opinion  is  not  unanimous. 
Concerning  the  second,  or  moraine-bordered  group, 
opinion  is  overwhelming  that  they  are  dii-ect 
glacier^  products.  Concerning  the  third  series, 
the  weight  of  opinion  favors  their  subaqueous 
deposition,  either  in  fringing  lakee  or  in  more 
general  submergence.  The  differentiations  of  the 
characters  of  the  three  groups  were  further 
sketched.  Of  ucstratiiied  bowldery  clays  or  tills, 
there  is  the  richest  variety,  ranging  through  vary- 
ing combinations  of  material,  texture,  and  aggre- 
gation. Three  genetic  classes  were  recognized  : 
1°,  suhglacial  (ills  ;  2^,  englacial  or  superglacial 
tills  :  S*',  subaqueous  tills  ;  and  4*,  tills  ridged  by 
the  thrust  of  the  margin  of  the  ice. 

Of  moraines,  terminal,  lateral,  medial,  and  in- 
terlobate  varieties  are  found.  The  great  terminal 
moraines  overshadow  all  others  in  interest  and  im- 
I)ortance.  The  distribution  of  the  chief  ones  were 
shown  upon  the  map.  Tlie  Nantucket  and  Cape 
Cod  moraines  were  regarded,  with  more  confi- 
dence than  ever,  as  the  equivalents  of  the  Kettle 
Range  of  Wisconsin,  and  the  AJtamont  and  Gary 
moraines  of  Dakota.  Outside  of  theee  chief 
moraines,  there  are  occasional  belts  of  older  drift 
aggregated  in  the  similitude  of  peripheral  mo- 
raines. Examples  are  found  in  cenlral  Indiana, 
western  Montana,  and  tlie  plains  of  the  British 
Possessions.  Back  from  the  two  princi|>al  ter- 
minal moraineu  lie  several  similar  partially  deter- 
mined belts,  usually  of  less  promineooe  and  con- 
tinuity. 

Our  most  unique  moraines  are  the  interlobate, 
developed  between  the  tongues  into  which  the 
great  ice  sheet  of  the  second  epoch  was  flivided  at 
itfl  margin.  About  a  dozen  of  tJiese,  located  in 
half  as  many  states,  were  recognized  :  but  only  a 
part  present  full  evidence  of  true  interlobate  char- 
acter. Beautiful  lateral  moraines  aU.>und  in  the 
mountainous  regions  of  the  west,  and  some  were 
developed  by  local  glaciation  supervening  upon 
the  ice  retreat  of  the  east.  Our  medial  moraines 
are  unimfwrlant,  and  confined  eH«entiaUy  to 
mountainous  glaciation.  Allied  to  the  true  mo- 
raines are  8i>ecial  forms  of  aggregation  of  the  8ut>- 
glacial  debris,  among  which  were  enumerated  : 
r,  till  tumuli ;  2'\  mammillary  and  lenticular 
hills  :  S*^,  elongated  i>arallel  ridges,  trendmg  with 
the  ice  movement ;  4",  drift  billows ;  S"*,  crag  and 
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tail ;  6**,  pre- crag  and  com  binge  ;  iwid  7**,  veneered 
hills.  The  moflt  remarkable  are  the  maminillary, 
lenticular,  and  elongated  ridges,  fretiuently 
grouped  under  the  term  '  drumlins/  The  lentic- 
ular varieties  prevail  in  southern  New  Hampshire, 
central  and  eastern  Massachusetts,  north-eoAtem 
Connecticut,  and  Nova  Scotia ;  the  elongated  va- 
riety, accompanied  by  shorter,  in  central  New 
York  ;  and  all  varieties  in  eastern  Wisconsin,  ex- 
tending into  the  northern  peninsula  of  Michigan. 
About  three  thousand  have  been  mapped.  The 
total  known  number  probably  aggregates  ten 
thousand.  No  theory  of  their  formation  has  yet 
received  wide  acceptance,  beyond  a  general  agree- 
ment Uiat  they  are  6ubo;lacial  accumulations. 

Tunxing  to  the  assorted  drift,  two  classes  com- 
monly embraced  tljcre  were  excluded.  First,  the 
•  orange  sands '  of  the  Mi^Lssippi  valley,  com- 
monly accepted  as  Champlain  deposits.  They  do 
not  appear  to  possess  the  distinctive  character- 
istics of  glacial  gravels,  but  are  residuary  in  aspect. 
If  they  belong  t«»  the  glacial  period  at  all,  it  must 
be  to  its  earliest  stage.  Their  reference  to  the 
Champlain  epoch  is  clearly  an  error.  The  second 
class,  set  aside  aa  not  being  strictly  glacial,  were 
those  reworke<l  by  wholly  non-glacial  agencies ; 
or,  in  other  words,  the  secondary  drifts.  Elimi- 
nating tbt'se.  there  remain  the  i^roducts  of  glacial 
watei-s  working  co-ordinately  with  the  ice.  of 
which  two  classes  were  recognized  :  1*^,  those  that 
gathered  immediately  within  imd  lieneath  the  ice 
body  itself,  or  against  its  margin  ;  and  2'',  those 
which  were  borne  to  distances  beyond  its  limit  by 
the  glacial  drainage  or  by  peripheral  waters.  In 
the  first,  the  presence  and  restraint  of  the  ii'e  was 
an  essential  factor :  in  the  second,  it  was  only  a 
source  of  material.  Of  the  first  class,  there  are  : 
1**,  the  products  of  streams  flowing  on  the  surface 
of  the  ice  :  %°,  ol  streams  plunging  from  the  sur- 
face to  the  btuse  through  crevasses  ;  9^,  of  sub- 
glacial  streams  in  tunnels  l)eneath  the  ice  :  4*,  of 
streams  in  ice  caijons  at  the  border  ;  and  6*,  de- 
bouchure depositH  of  streams  at  the  margin.  The 
profiucts  embrace  a  great  vai'iety  of  sub-types  of 
gravel  hen(>ing8,  including  isolated  mounds,  coni- 
cal peaks,  clustered  humraooks  with  iuckoed  pits 
and  basins,  and  sharp,  steep-sided  ridges,  often  of 
phenomenal  length — all  possessing  great  irregu- 
larities of  material  and  strati ti cation,  embracing, 
frequently,  manifest  dislurlmnces.  The  elongated 
variety.^iilentical  in  all  eseential  respects  with 
the  great  osars  of  Sweden, — are  finely  developed 
in  eastern  New  England,  especially  in  Maine,  and 
the  border  of  New  Brunswick  ;  while  the  hum- 
mocky  variety,  constituting  the  ill-detined  class  of 
kames,  are  abundant  throughout  New  England, 
New  York,  northern  New  Jersey,  Pennsylvania, 


Ohio,  Indianft,  tlie  greater  part  of  MichigaOr 
northern  Illinois,  eastern  and  northern  Wisconsin* 
northern  Minnesota,  north-central  Iowa.  enatero_ 
Dakota,  and  many  portions  of  Canada.  The 
oeara  and  kames  are  among  the  most  fas4?inatm^ 
phenomena  of  the  drift :  but  to  differentiate  thep 
and  to  determine  to  what  extent  they  are  super 
glacial,  BubglaciaU  and  debouchure  phenomena,  i 
a  triumph  of  discrimination  nut  yet  attained, 
is  of  most  practical  importance  at  present  to  dis- 
tinguish debouchure  and  submarginal  gravel  beap- 
ings,  representative  of  the  position  of  the  glacier* 
edge,  from  the  gravel  veins  of  tlie  glacier's  body. 
The  semi-morainic  kames  are  the  type  of  the  one ; 
the  winding  windrows  of  gravel,  the  osans,  of  tlu> 
other.  The  nsars  frequently  end  in  osur  fans,  and 
the  kames  graduate  into  pitted  gravel  pliins. 
These  pitted  plains  and  others,  not  identical  m 
type,  constitute  one  of  th*»  singular  and  not  leart 
puzzling  features  of  the  a8sc»rted  drift.  Tlney 
have  a  wide  range  ;  but  Wnd  their  m«.Vit  phenomi- 
nal  development  in  Wisconsin.  Michigan.  Ontario, 
and  the  coast  of  New  England.  The  karaea  aliK> 
gradnate  into  true  moraines  ;  and  every  stage  of 
gradation  may  l>e  observed-  In  the  progn>s»  of 
their  accumulation,  they  were  thrust  by  the  ad- 
jacent ice.  and  heajicd  into  ridges  as  genuinely 
morainic  as  though  made  of  unwashed  materinL 
Tliey  have  an  especial  development  along  the  in- 
terlohate  tracts. 

Of  valley  drift  formed  by  streams  heading  od 
the  glaciers,  the  interme<liate  phases  were  pawsd 
with  simple  reference,  and  attention  directed  t« 
two  extreme  phases:  1°,  the  moraine-headed  val- 
ley trains  ;  and  2",  the  loet^s  tracts.  The  former 
are  de|x>Bits  of  glacilal  floods,  w^hen  the  slope  gnw 
impetus  to  the  drainage  :  the  latter  were  construe*! 
as  tlx."  productH  of  flack  drainage.  The  former  are 
found  to  show  progressively  coorfier  material 
toward  their  origin,  and  to  merge  into  elevntrd 
expanded  heads  blendiug  with  the  moraines  from 
which  they  txH>k  their  origin.  Associated  whh 
these  are  glacial  aprons  of  overwash  drift,  t>  '■ 
fringe  the  outer  sides  of  moraines  in  favor.i  i' 
situations.  These  phenomena  point  unequivocailr 
to  a  glacial  origin,  and  to  vigorous  ih-ainagv  con- 
ditions. Contrasted  with  them  are  the  hrv«d 
tracts  of  fine  silt,  designatetl  •  loess.'  tliat  occupy 
the  Mississippi  up  to  east-cientral  Minneetita,  tlu? 
Misaomi  up  t«)  «t)uthem  Dakota,  the  Illinois  aadj 
Walrash  as  far  up  as  their  great  bends,  and  th»J 
Ohio  up  to  south-eastern  Indiana.  Thev  are  i 
correlated  with  the  liorder  of  the  ice,  in  the  lat* 
stages  of  the  earlier  epoch,  that  they  seem  tie 
to  be  profluctsof  glacial  drainage  ot  a  flTivitvlnru^ 
trine  character,  indicating  low  gradi 
drainage.     This  stands  in  marked  <  •  i 
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oooditiuaB  necesBBrily  iiKlicat^  by  tJie  moraine- 
id  ing  oMtrse  p ravel  streams  ;  and  herein  Iks  an 
tiipiirtant  fiiscriniinatwn  of  the  drainage  and 
aphic  attitudes  of  the  two  glacial  epochs. 
In  n<l«)itk>n  to  the  tili-lil<e  pha^efl  previously 
twi)  as!«orted  deposits  were  considered. 
BV  nn>;p  in  altitude  from  l>elow  the  sen-level  to 
I  feet  and  l>eyond,  and  vary  greatly 
'■rtent.  The  great  examples  are  tlie 
itieets  of  asHorti'd  drift  overspreading  the 
D8  tit  the  St.  Lawrence,  and  the  AVinni- 
lio&in.  Tliese  often  present,  araong  th^ir 
,  credentials,  overflow  channels  to  the  south- 
,  crossing  divideti  often  hundreds  of  feet  above 
Be  (jutlets,  and  varying  in  altitude  among 
benidelvea  at  least  two  thousand  feet.  Some  of 
lore  imfKutjint  were  enumerated.  Reference 
I  made  t«>  the  i<*eward  termination  of  these 
trine  tleixwit*",  a  phenomenon  yet  but  partially 
fltodied.  Tlie  surfaces  of  these  ancient  lakes  not 
only  MttMxl  at  altitudes  greatly  different  from  the 
pnaeut.  but  were  tilte<l.  if  not  distorted,  as  com- 
pared with  existing  water  levels,  rising  aa  a  gene- 
rule,  towanl  the  north,  Data  ait*  being 
Ut  gathered,  in  the  effrirt  to  determine  how 
of  this  was  due  to  ice  attraction,  to  ice 
to  thermal  changes,  to  intercurrent 
bI  diangee  inde))eudent  of  glacial  presence, 
,  to  other  and  undif<covered  causes.  Reference 
^  made  to  the  scorings  which  the  glacial  floor 
Dts.  nnd  some  of  the  more  remarkable  features 
k1  to.  The  number  of  re<-ordM<l  « •bservations 
ae  reaches  nearly  three  tboui>and. 
rning  to  the  more  purely  intellectual  products 
pringiiig  from  the  glacial  phenomena,  it  was 
ic»te<l  tliat  our  fornteranj pie  a«is<>rtnient  of  theories 
be  origin  of  the  drift  has  become  practically 
?il  to  one, — ^the  glacial.  With  few  excep- 
,  the  investigators  of  glacial  phenomena  iu 
Jnlted  States  accept  as  demonstrated  the 
■)  origin  of  llie  greJiter  ma.«is  of  the  drift. 
1  b  le«  true  of  Canadian  investigators.  Sub- 
1  to  this  dontinant  hypotliesis,  (here  are 
rvt«  of  iNelief  refli>ecting  the  extent  of 
•  glacirt-natntit  agencies. 
Otjr  w<>«dth  of  Wi>rkinghypothese8  has  increased 
►ry  of  genesis  has  become  fixetl  uix>n  the 
ctrine  of  the  glacier  origin  of  the  drift. 
rTMduction  of  strictly  glacial  methods 
)  I-'  .  '  ino  in  stimulus  and  in  interi>retation. 
he  working  hpotlieses  ueci-siytry  for  the  tracing 
lit  of  mcmiinos,  the  di^riminatton  of  the  tills, 
be  difTer«*Tttintion  of  the  kames,  oeare,  and  similar 
ctK.  and  for  the  analysis  of  the  drainage 
ueiia.  have  become  rich  beyond  the  limits 
Irenient  statement,  and  suggeetive  to  a  de- 
BnLuiogined   a  decnde  since.     Under  these, 


the  advance  of  a  year  is  becoming  as  the  advance 
of  a  decade. 

If  we  turn  to  the  broader  speculations  respecting 
the  origin  of  the  glacial  epoch,  we  find  our  wealth 
little  increased.  We  have  on  hand  practically  the 
same  old  stock  of  hypotheses,  all  badlj'  damaged 
by  the  deluge  of  recent  facts.  The  earlier  theory 
of  northern  elevation  has  been  rendered  practically 
valueless  ;  and  the  various  a£tronomical  hypothe- 
ses seem  to  be  the  worse  for  the  increased  knowl- 
edge of  the  distribution  of  the  ancient  ice  sheet. 
Even  the  ingenious  theory  of  CroU  becomes  in- 
creasingly imsatisfactory  as  the  phenomena  are 
developeil  into  fuller  appreciation.  The  mare  we 
consider  the  asymmetry  of  the  ice  distribution  in 
latitude  and  longitude,  and  its  disparity  in  eleva- 
tion, the  more  difficult  it  becomes  to  explain  the 
phenomena  upon  any  astronomical  basis.  If  we 
were  at  liberty  to  disregard  the  considerations 
forced  uj>on  us  by  physicists  and  astronomers,  and 
permit  ourselves  simply  to  follow  freely  the  ap- 
parent leadings  of  the  phenomena,  it  apj>earB  at 
this  hour  as  though  we  should  be  led  upon  an  old 
and  forbidden  trail, — the  hypothesis  of  a  wander- 
ing jiole.  It  is  admitted  that  there  is  a  vera  cditsa 
in  elevations  and  depressions  of  the  earth's  crust, 
but  it  is  held  inadequate.  It  is  admitted  that  the 
apparent  changes  of  latitude  shown  by  the  deter- 
minations of  Euro|)eau  an<l  American  obeervatoriee 
are  remarkable,  but  their  trustworthiness  is  chal- 
lenged. Were  there  no  barriers  against  free  hypo- 
theses in  this  direction,  glacial  phenomena  could 
apparently  find  adequate  t-xplanation ;  but  de- 
barretl — as  we  doubtless  should  consider  ourselves 
to  be  at  preset)t — from  this  resource,  our  hyp>othe- 
ses  remain  inharmonious  with  tlie  facts,  and  the 
riddle  remains  imsolved. 


THE  ECONOMICAL  ASPECT  OF  AGRICUL- 
TURAL CHEMISTRY, 

Professor  Wiley  opened  his  address  with  sta- 
tistic*: showing  the  value  of  the  agricultural  prod- 
ucts of  the  United  States.  He  then  gave  figures 
showing  the  chemical  constitution  of  the  diilerent 
products,  and  laid  stress  upon  the  necessity  of 
supplying  the  growing  crops  with  sufScient  pota»- 
sium,  phosphorus,  and  nitrogen.  The  value  of 
the  polash,  pht>sphoric  acid,  and  albuminoiils  or 
nitrogen  entcmig  into  a  single  harvest  he  esti- 
mated as  follows,  valuing  potasli  at  five  cents  per 
Itound.  phosphoric  acid  at  six  centa,  and  nitrogen 
at  eighteen  cents.  The  total  value  of  each  of 
these  ingredients  is,  then,   potash,  $598,067,440; 

Abstract  ot  »a  Addroat  deUrercd  befora  tbfl  Bectioo  of 
obemiatr)'  <>f  tbe  Amerioaa  ftwooliitlon  for  tho  »dvuic»- 
meut  of  Aclence  at  Buffalo.  Aug.  19.  by  Prof.  H.  W.  VH\»!y  of 
tbe  affttcultural  departmeot,  Tlce-prealdeot  of  tbe  cectioa. 
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phoephoric  acid,  ♦418,8«5,fia0 :  nitrogtpn,   |2,326,- 
862,674  ;  t«jtal.  |3. 343, 786, 050. 

Theee  quantities  of  plant  food  removed  from 
the  soil  annually  seem  enormous,  but  it  must  be 
remembennJ  thfit  they  are  not  all  lost :  much  of 
them  IB  left  in  the  soil  in  roots,  ftraw,  stalkB,  etc. 
Those,  however,  who  are  acquainted  with  the 
method  of  farming  practiBeil  in  the  newer  parts 
of  our  country  know  that  corn-stalks  and  straw 
are  generally  regarded  as  nuiwinces,  to  be  removed 
as  easily  and  speedily  as  possible.  It  ia  not  tiUing 
but  killing  the  soil  tliat  id  practiseil.  Stables  are 
removed  to  get  out  of  the  way  of  the  accumulat- 
ing manure,  and  the  corn-stalk.^  are  raked  togeth- 
er and  burned  to  prepare  the  field  for  a  new  crop. 
True,  in  many  localities  the  wnete  of  such  a  pro- 
ceeding, especially  in  nitrogen,  is  undenstood. 
Yet  it  must  be  confessed  that  over  vast  areas  of 
our  agricultural  landg  there  is  no  conception  of 
tlie  idea  of  i)098ible  exhaustion  of  the  soil,  and  no 
systematic  method  of  preventing  it.  The  refuse 
of  thfi  cjop,  the  straw,  the  stalks,  etc.,  are  put  out 
of  the  way  as  easily  and  quickly  as  pfwaible,  and 
without  thinking  of  the  robbery  which  is  thereby 
committed.  The  stores  of  plant  food  which  have 
acrumulated  in  our  virgin  soils  are  indeed  great, 
but  they  cannot  wiibsUuid  this  constant  drain  on 
them.  Tlie  effects  of  this  system  of  culture  soon 
show  themselves  in  diminished  yield,  as  is  seen  in 
the  great  wheat  tieWs  of  tiie  north-weHt  and  of 
California,  which  do  not  produce  at  the  present 
time  more  than  half  the  crop  at  first  obtained 
from  them. 

If  we  place  at  40  pounds  tlie  annual  contribu- 
tion of  (>otai»h  of  an  acre  of  land  to  the  crop,  the 
number  of  crops  which  could  be  produced  in  a 
given  depth,  as  far  as  this  constituent  of  soil  is 
concerned,  is  easily  computed.  The  weight  of  dry 
soil  per  acre  to  a  depth  of  nine  inches  i^  approxi- 
mately 3.000,000  pounds.  A  soil  containing  ,»  i)er 
cent  of  |>otaJsh  would  have,  therefore,  0,000  [>oands, 
which,  at  40  pounds  a  year,  would  last  for  250 
years.  But  fortunately,  by  the  decomposition  of 
feldspsthic  rocks  and  others  containing  potash, 
and  also  by  the  triinsfer  in  Aorious  ways  of  the 
snijsoil  to  the  soil,  a  provision  is  found  which  will 
prevent  tlie  entire  exhaustion  of  the  aoif.  Thus  it 
happens,  that,  in  many  parts  of  the  world  where 
fields  have  been  under  cultivation  for  hundretls  of 
years,  there  is  slill  a  sufticient  amount  f>f  this 
manurial  substance  to  insme  the  pnxhiciion  of  a 
crop. 

Further,  it  must  not  l»e  forgotten  that  there  are 
many  manurial  sulwtances  containitig  [lotash 
which  are  accessible,  and  which  will  furnish  im- 
mense stores  of  this  substance  to  the  future  agri- 
culturist.     Chief  among  these  natural  deposits 


must  be  mentioned  the  mines  of  kainit,  wfc 
have  their  greatest  development  near  Btaasfurt^ 
These  mines    have    already   furnished    imroenfte 
quantities  of  ]>ota6h,  and  there  is  no  immediate 
danger  of  their  exhaustion. 

The  available  quantity  of  phosphorus  as  plant- 
food  may  be  estiuinted  in  the  same  way.  The 
quantity  of  phfjsphoric  acid  in  soils  varies  frotn 
none  at  all  to  almost  one  per  cent.  If  we  Ijike 
the  mean  content  of  phosphoric  acid  in  a  soil  to 
be  .15  percent,  the  total  quantity  ijer  acre  to  a 
depth  of  nine  inches  would  hie  4.5(M>  pounds.  If 
the  contribution  to  each  crop  is  20  pounds  per 
acre,  the  phosphoric  acid  would  last  for  323  years 
without  any  artificial  supply. 

The  stores  of  phosphoric  acid,  however,  which 
a  provident  paet  has  saved  for  us,  iine  even  greater 
thnn  the  de()osit8  of  |xitash.  Apatite  is  a  some- 
what abundant  mineral ;  and  in  South  C-orolins 
and  Alal))ama,  and  other  states  of  the  union,  «i« 
found  large  be<l9  of  phosphates.  8ome  idea  rosy 
be  formed  of  the  extent  of  these  deix«Tts  by  study- 
ing the  dimensions  of  the  largest  bed  of  them  yet 
discovej-ed,  having  its  centre  at  Charleston.  S.  C. 
This  bed  has  been  traced  for  a  distance  of  70  miles 
paraUel  with  the  coast,  and  has  a  maximtun  widtii 
of  80  miles.  In  view  of  the  fact  tliat  only  prelim- 
inary surveys  hB\  e  been  made  of  the  pliosfihatic 
beds  in  North  Carolina,  Alabama,  and  Florida, 
and  that  these  purveys  have  shown  the  presence 
of  imtnense  qmuitities  of  these  deposits,  it  is  jtut 
to  conchule  that  the  mineral  wealth  of  the  coiui- 
try,  in  thi.s  particular,  is  of  no  mean  pn.ip»5rtions. 

The  quantity   of  phottphates  imported  into  the 
United  States  (not  including  guano}   has  dinin* 
ished  with  the  increase  of  home  production,  ha  v 
fallen  from  133,055  tons,  worth  $1,437,442.  in  1- 
to  27,506  tons,  worth  !^7,333,  in  18)?5. 

For  the  fiscal  year  ending  June  30,  1885,  there 
was  exported  from  the  United  States  farm  pro- 
ducts having  a  value  of  $.530,172,835.  The  value 
of  agricultural  products  imi>orted  was  $^240,211,- 
W75,  more  than  half  of  which  was  sugar,  tea.  and 
coffee.  The  excess  of  exports  over  imports  wa» 
therefore  #280.il«0,8«0. 

It  must  be  remembered,  however,  that  the  voluco 
of  exj)ort8  are  given  at  the  seaboard,  and  arc  fully 
26  per  cent  greater  than  for  tlic  values  given  »l 
the  farm.  To  compare,  therefore,  export*  wjth 
total  production,  the  ¥"Um  above  given  riiii^t  ^^^  (^\- 
miuished  by  one-fourth,  becoming  ^■-'' 
11  per  cent  of  the  total  net  valu«>  of  ■ 
ductlon  of  the  country.  Allowing  for  the  sra»li 
quantities  of  valuable  plant-food  introduced  in  out 
agricultural  imp^irts,  we  may  sjifely  place  the  lo* 
of  these  ingretlients,  due  to  ex|K>rtiitJon,  at  10  ptr 
cent  of  the  whole. 
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ftlioo   of   a^«.-iiltiiral    prcitlucts,  he- 

erefore.  a  slow  but  certain  lUftlitMl  of 

soil  exhaustion  ;   and  this  arcounls  for 

ct    that   countries  —  or   those    fK>rtion9   of 

ries  wh'ch  are  devr.tecl  to  almost  exclusive 

nUurnl  pursuits,  thus   causing  a  continuous 

atirm  of  agrioultursil  jtroducts  —  be<.'oiue  the 

:  of  the  richedl,  hut  ol  the  poorest  com- 

»»«mIH  ht»  useless  to  deny  iu  this  connection 
►ur  own  country,  with  a  soil  enriche<J  hy  cen- 
I  of  acctunttlated  nitrogen,  has  thrown  rich 
its  nirri'^dturRl  exports.  But  when  the  laat 
IT  viriinn  ftoil  «hall  have  been  phiced  under 
ation,  a  continuous  stream  of  such  exports 
jertainly  impoverish  the  nation,  and  reduce 
JO  pntctise  such  agriculture  to  the  condition 
I  Ims  already  t)een  reached  by  those  who 
for  year*  grown  tobacco,  corn,  cotton,  and 
It  un  the  same  efiil.  and  sold  the  products 
JMt  fwying  back  to  the  field  the  percentage  of 
m  wliich  was  ita  due.  On  the  other  band. 
^Aer  who  iis  fortunate  enough  to  be  permit- 
^Pbtronize  the  home  market,  who  sells  bis 
I  nnd  Uikes  home  a  load  of  manure,  adds  not 
to  the  plethora  of  his  purse,  but  also  to  the 
ity  of  hiM  Hoil. 

18,  in  the  light  of  iigricultiuul  chemistry,  we 

farly  the  deep  scientific  basis  of  the  teachings 

liticol  economy  which  show  the  value  of  the 

I   market.     While,   therefore,  the   statement 

fche  chief  fact«]ir  in  the  prosperity  of  a  country 

ngriculture,  remains  in  every  sense  true,  yet, 

the  data   discussed,    it   as   readily   appears 

agricultural   prosperity   is    most   intimately 

pcted  with  tlie  advancement  of  every  other 

fry.      Agricultural    chemistry    teaches    the 

^r  to  welcome  the  furnace  and  the  mill,  for 

MT  proximity  he  secure**  a  sure  return  to  his 

of  the  j>lnnt-foods  remove*!  in  his  crops. 

k  have  »een  by  the  foregoing  discussion ,  that, 

nt  any  artificial  additions,  the  .wil.  exclud- 

W  BubeuU,  contains  enoiigh  of  tlie  two  uiost 

rtAJil  and    valuable    mineral  constituents  of 

»  ti»  pro* luce  an   average  crop  annually  for 

Suudred  and   fifty  years.     In  point  of  fact, 

jver,   the  impoverishment  of   iJie   sciil   takes 

ftt    a    much   slower   rate   than  this   theory 

"     '     ■"    lie.       It    Would   indeed    be   a   sorry 

!i»»ider  that  in  a  quarter  of  a  millen- 

murc    the  agricultural   area   of  the  earth 

Uf  incapable  of  pnxiucing  further  yielde. 

much  of  this  reserse  food  is  brought 

8ubiH>il :  and.  if  it  be  possible  for  the 

>U8  stores  of  Ibcso  materials  to  grad- 

ork  Iheir  way  surface  wards,  even  the  re- 

^Uiore  iMsed  not  fear  a  dearth  of  them. 


There  is  also  a  certain  conservatism  in  crops,  a 
vegetable  'good  breeding,'  which  prevents  the 
growing  plant  from  taking  all  the  food  in  sight. 
As  long  H9  there  is  abimdanc*,  the  phmt  is  a 
hearty  eater  ;  but,  when  the  visible  quantity  of 
foo»l  falls  to  a  certain  minimum,  it  remains  for  a 
long  time  without  any  rapid  diminution.  This 
fact  is  well  illustrated  in  the  exyjerimentsof  Lawes 
and  Oillwrt  at  Rolhambtead,  where  wheat  waa 
grown  on  the  sajoie  unmanured  field  for  forty 
years  in  succession. 

Professor  Wiley  then  passed  to  a  diiiCus«fion  of 
the  sources  of  supply  of  nitrogen  used  aiu  plant^food, 
and,  after  giving  an  extended  account  of  the  most 
recent  researches,  summed  up  the  results  as  fol- 
lows: — 

1.  The  combined  nitrogen,  which  is  the  product 
of  vegetable  and  organic  life,  forms  the  chief 
source  of  nitrogen  for  the  growing  plant. 

2.  Before  it  is  assimilable  by  the  plant  it  tmder- 
goes  a  pnx-ess  of  oxidation,  which  is  due  solely  to 
a  living  orj?anism. 

8.  The  nitrates  thus  forme<l  are  absorbed  by  the 
plant,  and  the  albuminoids  of  the  new  growth  are 
formed  from  the  nitric  nitrogen  by  a  process  of  re- 
duction. The  nitrates  themselves  are  subject  to 
the  a<tion  of  a  ferment,  by  which  a  deoxidation 
takes  place,  an<l  free  nitrogen  and  nitrous  oxide 
are  evolved. 

4.  The  diminution  in  the  quantity  of  available 
nitrogen  thtis  supplied  is  restored  by  the  fixation 
of  free  nitrogen  by  the  action  of  organisms  in  the 
soil,  ox  by  the  oxidation  of  free  nitrogen  by  the 
interior  cells  of  the  plant  acting  in  a  manner  anal- 
ogous to  the  nitric  ferment  in  the  soil ;  or  by  the 
oxidation  of  free  nitrogen  by  electrical  tlischarges 
or  by  coniVnJstion. 

5.  The  quantity  of  combined  nitrogen  brought 
to  the  Kjil  and  growing  plant  by  the  rain-water 
an<l  the  atmosphere,  arising  from  the  last  two 
pheoomena,  is  an  inconsiderable  amount,  when 
compared  with  the  whole  weight  required  by  the 
crop. 

Since,  with  a  proper  economy,  the  natural  sup- 
plies of  potash  and  phosphoric  acid  may  be  made 
to  do  dutj'  over  and  over  again,  and  last  indefl- 
nilely,  the  economist,  who  lo^iks  to  the  welfare  of 
the  future,  need  have  no  fear  of  the  failure  of  these 
resourches  of  the  growing  plant.  Indeed,  it  may 
be  said  that  the  available  quantities  of  them  may 
be  increased  by  a  wise  practice  of  agriculture 
tiased  on  the  teachings  of  agricultural  chemistry. 

But  with  the  increase  of  population  comes  an 
increase*!  demand  for  food,  ajid,  therefore,  the 
stores  of  available  nitrogen  must  lie  cnlargnl  to 
supply  the  demands  of  the  increased  agricidtunU 
product.     It  is  certain  that,  with  new  analytical 
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methods,  and  the  new  questions  raised  by  investi- 
gation, many  series  of  ex(>enment6  will  be  under- 
taken, the  outcome  of  which  will  definitely  settle 
the  question  of  the  entrance  of  free  nitrogen  into 
Tegetable  tissues.  If  this  (question  be  jinawerwl  af- 
firmatively, agricultural  science  will  not  place 
bounds  to  the  possible  prmluction  of  f«H>il9.  If  the 
nitrofying  pn)ct«8  does  go  on  within  the  cells  of 
plants,  and  if  living  nrganisms  do  fix  free  nitrogen 
in  the  soil  in  a  form  in  which  at  least  a  portion  of 
it  may  l»e  nitriHed,  we  may  look  to  see  the  quanti- 
ties of  combined  nitrogen  increase /wrr  jwsim  with 
the  needs  of  plant  life.  Thus,  even  intensive  cul- 
ture may  leave  the  gardens  and  spread  over  the 
fields,  and  the  quantities  of  fotni  suitable  for  the 
BUfltenance  of  the  human  race  be  enormously  in- 
creased. 

In  regarding  the  agricultural  economies  of  the 
future,  however,  it  must  not  be  forgotten  that  a 
certain  degree  of  warmth  is  as  neceasary  to  plant 
development  as  iwtaah,  phosphoric  acid,  and  ni- 
trogen. 1/  it  be  true,  therefore,  that  the  earth  is 
gradually  cooling,  there  may  come  a  time  when  a 
oosmic  athermacy  may  cause  the  famine  which 
scientific  agrit^ulture  will  have  prevented.  Fortu- 
nately, however,  for  the  human  race,  the  cereals, 
the  best  single  article  of  food,  are  iieculiarly  suit- 
able to  a  cold  climate.  Barley  is  cultivated  in 
Iceland,  and  tmtfneal  feeds  the  best  brain  and 
muscle  of  the  world  in  the  high  latitude«  of 
Europe. 

It  is  probably  true  that  all  life,  vegetable  and 
imal.  had  its  origin  in  the  boreal  circumpolar 
g:ionB.  Life  has  alreatly  Ijeen  pushed  half  way 
to  the  equator,  and  slowly  but  surely  the  armies  of 
ice  advance  their  lines.  The  march  of  the  human 
race  equntorwards  is  a  forct-d  march,  even  if  it  be 
no  more  than  a  millimetre  in  a  milleaiuai.  Some 
time  in  the  rcuiote  future  the  last  man  will  reach 
the  equator.  There,  with  the  mocking  disc  of  the 
sun  in  t!ie  /i.^nith.  denying  him  warmth,  flat- 
headed,  and  pinched  as  to  every  feature,  he  will 
gulp  his  last  mite  of  albuminoids  in  his  oatmeal, 
and  close  his  struggle  with  an  indurate  in  ]ioei>i- 
tality. 

NOTES  AND  NEWS. 
ACOORDINQ  to  the  report  of  Gustavus  Hinriehs 
of  the  weJithcr  leoj-vice  of  Iowa,  that  state,  since 
the  middle  of  May,  haw  l>oen  subjecteil  to  a  drouth, 
the  niodt  severe  on  record.  The  most  serious 
drouth  prectHling  the  pre^^eut  one  prevailed  during 
June  an<l  July  of  18(K3,  when  for  sixty  day*  no 
serviceaftlo  rains  fell  in  Iowa  City  ;  but  rains  had 
been  suiHciently  abundant  till  the  end  of  May, 
and  nearly  five  inehcs  of  water  fell  during  the 
first  ten  days  of  August.     In  tbe  early  summer  of 


188(1,  the  last  good  rain  fell  on  M«y  13. 
that  time,  there  was  no  r&in  reaching  half  an  ittdi^ 
tuitil    August  4. — eighty-three  days   withoQl  a] 
serviceable   shower !     Tlie   total   rainfall    duringJ 
tliat  period  wat;  less  than  one  inch,  while  the  nor>| 
mal  rainfall  would  be  nearly  ten  and  a  half  innh*a. 
But,  notwithstanding  this  extreme  drouth,  it  can- 
not be  said  that  there  is  n  failure  of  crops  :  because 
farming  operations  in  that  state  are  so  diversified 
that  a  total  failure  is  almost  an  impoasibOity. 

LETTERS  TO  THE  EDITOR. 

't'CorrrMinindrnt*  nrc  rfqufjited  to  be  a»  brief  om  pttmiible     7%«  J 
wrltfT't  name  U  tv  nil  raturx  rf4]Uire{l  at  proof  f\f  ffood /ailK. 

Glaciers  and  glacialists. 

Ths  number  of  Science  for  tht»  23<i  of  July  last  con* 
lainn  a  paper  by  Mr.  Jalea  Mareou,  in  which  he  rrf»n 
to  my  memoir  on  Profeusor  Onyot  (publisheJ  bj  tb« 
U.  Snational  ttcademy).  and  deniHS  vtat<«m«iitM  cit«d 
by  niP  from  a  puNication  by  ProffS8r>r  G<iy«»t  wiib 
regard  t^  the  latter*«  cla-cier  fliscovorit^H.  Mr.  Mnrrou 
commences  his  criticiani  on  the  lulijeet  with  the  foi-  j 
lowing  paraj^raph  :  "At  Princeton  Guyot  w&s  long 
isolated  from  intercourse  with  Swiss  natiiralist^  ;  and 
at  the  rlo«e  of  bifi  life,  while  sufffrine  under  the  mal- 
ady whirh  proved  fatal  in  1884,  be  put  forth  claims 
of  doutitful  value  These  are  the  facta  "  Then 
follow  tht*  fsrti  as  Mr.  Marcou  understands  them. 

Mr  Marcnn's  statement  i«  wrong  id  important  ' 
points.  Professor  Guyot  gives  an  sf'coant  of  his  own 
discoveries  of  1838  in  his  memoir  of  Professor  Ai;a*-  j 
tnz,  which  was  read  before  tlie  national  aca<ic(uy.  Ui« 
first  part  in  Octol>er.  1877,  tbe  second  in  April.' 1M78. 
This  is  six  years  before  his  dHCi*a8»",  while  he  wjis  stiD 
engaged  in  bis  laborious  toptigrapbiral  survpv  of  the 
Cataldlls  The  following  is  the  paragraph  from  th»  j 
Agasisiz  memoir  :  — 

"  In  the  upriog  of  1838  I  had  the  pleasure  of  a  visit  | 
from   ray  dear  friend  Agassis  in  Psris,  where  I  then  I 
resided.     The   mam   topic   of   conversation  was.  of  j 
course,  the  jflaoiers     He  put  me  axi  courant  of  Char- 
pentier's  vieW'*,  as  yet  imperfectly  publis-hed  (hi»bocik  j 
haviufT  been   issued   only  two  years  tuler,  in  1840)«  I 
and  adding  his  own  id^n  of  a  general  glwcier  era.  he  j 
urffed  me  to  turn  my  atirution  fo  thes?  phenomena. 
I  asked  to  bo  ttllowed  to  jiuspeud    my  ju'ltfment  until  j 
my  own  obeervations  should   justify  my  adlieiiion  tol 
so  startling  a  theory,  but  promised   to  visit  the  gla- 
ciers that  very  summer.     I  did  so,  and  an  explonag] 
tour  of  six  weeks  in  the  Central  Alps  rewarded  tu«l 
beyond  my  expectation.     The  glacier  of  the  Aar.  ott| 
which  Agassia  began  two  years  later  (IS40)  hi»  regu- 
lar system  of  obxervatioas,  taught  me  tbe  law  of  thai 
moraines.     Tbe  glacier  of  the  Rhone  gave   me  thai 
law  of  tbe  more  rapid  advance  of  tbe  centre  of   thai 
glacier,  and  that  of  the  formation  of   the   crevas*«M^| 
both  transrersal  and  lonfiitudinal.     The  irlaoier 
Gries  showed   me  the  laaiinated,  or  ribboned  (bin 
ban^Js)  structure  of  the  ice  deep  down  in  the  mat^ « 
tbe  glacier,  and  the  law  of  the  more  rvpid  advance  t 
the  top  over  the  bottom.     On  the  soulhern   slope 
Mont  Blauc.  the  groat  Rlacier  of  La  Brenva,  with  I 
twin  ro<'k«,  rising  like  two  dark  eyes  from  the  miJ'i 
die  of  tbe  ice  (they  are.  indeed.  caJlB<l  by  the  moun 
taineers  the  'eyes  of  the   f;lacier'),  miide  me  und«r-l 
Mtand  that  the  motion  of  tbe  gUcier  takes  place  bv  «J 
gradual  displacement  of  its  molecules  under  the  ioflnar 
ence  of  gravity.  isTving  It  a  sort  of  plasticity,  and  ( 
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i  bound,  io  «  tneasurf .  to  explain." 
B»cript  rfferrsMj  lo  m  tb-  Utter  part  <rf 
tkm  w&«  »e>nt  to  tli<<  Society  of  ualurd 
of  JfeuehateJ  early  in  1SH8,  was  rciad  at  tlie 
,f  th«  «oci«:t,v  on  th»  I'Jtli  '>f  A^kril.  188:),  and 
4  in  its  ftuiirdn  of  the  ^aaie  year.  I  have 
i,-i,,^..i  ,,«.,^r  which  I  receiveil  from 
itel  society.  It  U  in 
it^  title  paiK^e,  ami  k\M 
mrv  tW  Wading.  '  Ob<>ervati<)nK  fxir  Ie« 
,  Alf^  en  l«8y,  par  M.  Arnold  Ouyot.* 
'  ll\  tir^moir  of  A(!a:isiz,  and  this 

'  >f  natural  sdencps  of  Neu- 
_^  ■»  ity  for  my  atateiuotits,  and 

Una  atad  utlier  way«.  abundant  r<^a»iou  for 
^  is  Pfvfe*M>r  Gayot  Uure<>vfr,  bis 
«f  J|4»m(i  boars  evidence  throuiiliout  tbat- 
for  Ajj^Maaix.  aa  I  knonr  (rnm  long  and 
una  with  him,  was,  to  the  end,  that 

lir,  Onjot  aavB  of  Ven^ts  and 
■Milann«>«i   by  Mr,  Marcnq  — 

t  rwnlfa : 

1  Gbarpantier  belongs  tbe  bonor 
\  firw^aJ  dM  ctaaaportatian  of  tbe  Swins 
»  hj  thm  agaar)  -  i^xitit- 

gmu  gUmdmn  tmmmil^  -Jura. 

MS  ••  ■■■(  aeeavd  tiha  Drm  oi  na  ving  jn  vo 
►  ^c«»  ckair  Ail  tmmi§t  mmtit ;  of  b«TJag 
I  ikas  t»Ji»i  Ik*  •MrtJ  at  hrr«.  mmI  havioi; 
HgiMMiw— >■».— if  •ra.Uie  aHtf  oltlf 
ll&i^ciirW  b«i4  ftecMl  artleo  wbwa 
|Kr  «BiiVH»aA  kaAHK.  ^«afi»4  it  ooc  to  ihc 
^faMti*  ■i.Wh^lA till  till  OP tfcHr 
ITib^rf  a  ■  Ji^l^  4»  rira  :  Crae«4  tt  wick 


(^T« 


»^*« 


MM^   *< 


ac«>'  ba«  Iiac9w,  »««<ii  tW«  U»«' 
f<i>ar>»ai»iMUinn  »l  ^ 

•i  ll»  MMM.'  rU99rt4  hK.  «i««a*u   .... .....  ^  \ 

uMa.  a  «twt  ««iMf%l     TW  dm^  .^ 

later  gMlQckal  Mm,  liy  J.  D  ts  ^  „ »  .^ 

»   tW    Mrisr    tramtmi    f>rtmmi^u^    ft    VIr     MavvMi 
for     tW     c^Mtpa     ka      «Mk^        llr       W^<^i^yS 
vork  o|i^aata  aMa^^l  trWw<t  ■ 
nnwlwii,  ud  tkaraj*  «M«ii«ta>^  ly 

•n  gaotafiwto  K^in.^     k.> i 

|*rac«ai«ibl  for  ,f 

narsniMl   ootupn  .^, 

Vlr   Alipxaodor  A^hmu  it4M  «««<  | 

U  not   true  ta  thn   rinwa  )>«>)>  ,« 


iuun<*uitj  wurk  iMirrivd  mi,  mil)  iUv  .  t4 

outlny    <»n    Mr.    AKa««U*N    |mi|    id  t 

tbnu.o«H(l  dollarg  ;  and  hn  b««  «iiiv«>|-  lutt-lu  lltw  ~ 

tion.  which  tho  ohjimidr  aHttm*  M  rv<|iiU>*,    tli  • 

publii'otioiiN  xb'tuid  (■i>ur.nlii   hiithlHK  )>*  opiMialliHti   «<• 

Itis  own,  or  bi«  fatbnr'i  ii|ii(i|iina. 

„       „  .  JaMM  I).  lUXA 

Nt)w  naveo,  hug.  II. 

Lacuttrine  depoatti  of  Moniani 


Tbo  exntiiiiiwtinti  fifths  C    '  jlMy  u,  Mnid«Ma, 

ill  or    hi     K    V 


bv   the   wrtt'T,   ijn<J<«r   tli 


bv   the   wrtt'T,   ijn<J<«r   tli 

l/nyd<?n,   diirini.'   1 1..   « .    i,...  ,| — < 

»omc  potntfl  of  ,  i 

lake   bakini   of    i  i  > 

(Irfct  t4»d»rnr)n«trHt4-  Lb»  {m'-IKinI  it..  ,*»,i»ri„  ,.,,, 

darinif  tb<f  t^rtivry  |«(<ri<>/|    «*••  (.ov*f»<f  fo  n  i 

or  l«w  PX(«n(  aritb  Ui 

tertiary  parl^  PTOk 

hraekiab  tA  fraab:  %n*i„  ...  ,^.M..-r.-'  -.n.' 

MinaroiH  frwb  aairr  lak««  Mvitl«ra4  • 

■fcsof  ih»wmt^trom  Um  MiM^MtMi  »«.    ,     

FtadieeoaflC 
TW  0n«  Q#  tW  iMitaa  iUarr#j»4  Vr  r»r    ftayif** 

«aaf4hm:ff<M  tw  yMk»r»  ;-  ^ 

MAMW   W  f/i«|| 


mttm     If, 
»0  timty^,^ 


tMjm^mm9titmg9m^,v,y 


It^ 


ili*^ 


ref«aiT«d  to  the  pliocene  from  a  study  of  the  abun- 
dant vprt<»hrftt<»  remains  found  in  thetn. 

In  1871  the  writer  accomr»anied  Dr.  Hayden's 
expedition  of  that  year  from  Utah  acrnas  the  Snake 
Kiver  plainK,  tbrouifb  Idaho  to  Unutana.  Old  lake- 
itedn  were  found  filUnt;  many  of  thf»  valleys,— the 
^tzpaiiBio'iB  of  all  the  ni'ire  important  rivers  and  many 
Tof  Ibeir  tributario»  bavins  once  been  laken.  The 
'  lacuAtrine  deposit*  c^onsisied  mainly  of  sand«.  arena- 
ceous clays,  and  what  u  ert?  called  '  marls  '  They  were 
recoKoized  to  be  precisely  likf>  the  liedf*  of  the  Loup 
Fork  group,  g^enerolly  li>fhf  colored,  white,  creamy 
yellow,  or  ashy  nrray,  and  were  referred  by  Dr. 
Hayden  to  the  pliocene,  from  their  litholn^firal  char- 
acters. He  ctupposed  that  the  lakes  dated  back  to 
the  pliiicene,  and  that  the  waters  f;radually  suJisided 
duriuif  ijuatprnary  timcB.  Sppcimens  of  the  rocks 
were  collected,  in  1871  and  i'i73,  and  deposited  in 
the  Smithsonian  institution.  The  only  fossils  obtained 
in  1S71  were  a  fraifm<»nt  of  the  jaw  of  Anchitherium 
aj^reste,  aesociatfd  with  a  belit,  PIJ<M;ene  fossils 
were  found  by  Dana  and  Grinnelljn  1874,  in  a  basin 
on  a  branch  nf  Smith's  River  in  Montana,  but  the 
beds  from  whinh  they  were  obtained  were  only  fifty 
feet  in  thicknetts,  and  differ  from  the  beds  of  the 
other  lacustrine  areas  in  the  mountains.  The  data 
as  to  the  a^e  of  thes*»  supposed  pliocf  ne  deposits  is 
therefore  mea(?re.  Some  facts  of  rather  rt'cent  dis- 
covery, however,  seem  to  indicate  that  possibly  their 
a^ce,  and  their  contempuraneity  with  the  original 
Loup  Fork  beds  and  the  iM>t  pliocene  of  Hayden. 
may  eventually  be  eFtabli^hed  by  the  study  o}  the 
Utiiolocical  characteruHtics  of  the  vnriou'i  Imsirs.  At 
any  rate,  certain  lin«»i»  of  investijE^ation  are  dugget^ted 
that  promise  interesting  resuits. 

Somewhat  more  than  a  year  aj<o  Mr.  Ger.ri^  P, 
Merrill,  of  the  national  museum,  informed  me  that 
in  arranKinK  the  *  pliocene  marls '  ami  sands  that  I 
had  collected  in  1871,  he  was  struck  with  their 
peculiar  appearance  :  and  upon  subjectinjr  them  to  a 
microscopic  exaiuiuatioD,  he  had  found  them  tf»  be 
composed  mainly  of  volcanic  material,  several  of 
them,  in  fact,  bein*?  wholly  compused  of  volcanic  or 
pumiceous  f^lass.  Thei^e  specimens  w^re  from  some 
of  the  vall«^ys  iu  the  upper  branches  of  the  Jefferson 
Kiver.  Alt^ou^b  some  o(  th«f  coarser  strata  of  the 
deposits  were  reco^ni^ed  in  1M71  as  being^  of  v«)tcnnic 
origin,  that  the  peculiar  ashy  gray,  drab,  and  cream- 
colored  bedft  so  cliaracteristic  of  the  lacustrine  areas 
were  of  a  similar  origin,  xvas  first  demomstrated  by 
Mr.  Merrill's  examinations.  This  discovery  gave 
additional  interest  to  the  study  of  the  Gallatin  valley 
lacustrine  area,  which  has  been  our  field  of  study  for 
the  past  two  seasons. 

The  specimt^ns  eollocted  in  the  eummer  of  1885 
have  also  been  examined,  and  they  reveal  the  fact 
that  the  .so-calied  marls  and  sands  are  campo^ed 
largely  of  pumiceous  glass,  which  was  in  ail  proba- 
bility ejected  into  the  air  from  volcanic  ventn,  and 
deposited  in  the  quiel  wHt»-r^  of  the  lake.  The  char- 
acter of  the  bedd  is  .such  that  they  ere  very  readily 
erofled  and  broken  down,  which  prot>ably  occounta 
for  the  removal  of  so  enormous  a  mass  from  the  cen- 
tral portions  of  the  vailey.  How  great  the  thickness 
of  the  original  deposit  was,  it  is  impossible  to  say 
exactly  ;  Htill,  the  remnants  on  the  south  east  side  of 
the  bn,><in,  near  Bozeman,  represent  a  thickness  of  at 
least  eight  hundred  to  a  thousand  feet.  Only  the 
eastern  side  of  the  valley  has  an  yet  iM'cn  re-exam- 
ined, and  the  beds  are  so  generally  concealed   along 


the  edge  of  the  mountains  that  it  is  difficult  tn  obtaiftj 
a  connected  •ertion  in  detail :  the  general  sectjot 
however,   has  been  determined.     As  in  the  ease 
the  Loup  Fork  section,  near  the  mountains,  and 
the  lake  basins  of  other  fHirtions  of   Muutana,  thr 
is  a  progression   from  calcareoun  I>ed9   up   tlinju 
loosely  coher^'nt  sandn  to  conglomerates,   whic 
the  series.     Creamv-white  limestones  with 
quarts  or  ohalced  >ny  are  the  lowesr,  ro«:ks  of  th*1 
series  in  the  GaUatin  valley  ;  and  above  them  an 
light  yello'^ish  gray,  marly-looking  sands,  distioftlj 
stratified.     They  are  highly  caIcar<»ouR.    but,    aft< 
treatment    with    hydrochloric   acid,    the    residue 
found  to  be  mainly  made  up  of  particles  of  glasa. 
the  central  (.lortion  of  the  section  near  Bozeman.  I 
be<^ls  are  composed  almost  purely  of  f.r 
while  the  upt>er  p->rtion8  shoiv  a  mine 
of  crvstolhne  roL>ki«  with   the  glass      i.. 
particles  were  evidently  derived  trom  the  mountain 
near  by,  wh*»n  they  forme<l   the  shore  of  the  lftk«i 
The  pumiceous  particles  in  the  GaUatin  vallpy 
mens   are  sharp  and  angular,  and  show  no  rvidenci 
of  attrition.     The  conclusion  seemi  inevitable  thiij 
thi»i  material  was  thrown  int«i  the  air  fiom  some  r»l 
canic  vent  or  vents,  perhaps  in   repeated  ehowert 
and   deposited  in  comparatively   quiet    waters, 
the  lake    became   more  and   more   filled    up,  then 
appear?  ti   have  been  more  agitation  in  its   waters 
and  particles  worn  from  the  shores  were  mingled  with 
the    volcanic   materials.     That    the    latter    was   not 
carried  in  by  water,  seems  probable,  for  the  centnl 
portions  of  the  beds  are  almost,  if  not  entirely,  mado 
up  of  glass  alone  ;  and  moreover,  the   finely   com- 
minuted condition  of  the  particles,  and  their  homo 
geneity  in  close  proximity  to  the  shore,  confirm  (ho 
view  that  they  are  wind-carried.     The  genemi  r^^m- 
hiance  of  the  Montana  sections  to  those  «f 
Fork  region  led  me  to  look  up  in  the  nation 
some  of  the  Loup  Fork  fossils  collected  by  i>r    ii'«>  i'  aj 
from    1^56   to    lyi)?,    and   described    by    Dr.   L^iityJ 
Sufficient  material  for  microscopic  examinatio 
found  adhering  to  many  of  the  bones,  and,  iu  t 

every  ca^e,  pumiceous  particle*  were  ivcogni* 

the  sand.     Specim>>ns  sent  to  the  writ4«r    v^ithtnt 
last  three  months,  from  several  looalities  in  nortbe 
and  north-western  N^•bra^ka,  and  inn" 
Kansas,  have  also  contained  similar 

Mr.  G.  P  Merrill,  in  the  '  Proceedings,  - ..aU 

museum  for  ISSo'  (p.  tH>-10()),  has  d**fioribed  vole 
dust  from    southern    Nebraska.     Dr.    M.    E    Wad*i 
worth  (.Science,  vi.  p.  63)  describes  similar  material 
from  south-east  of  the  Black  Hills  in  Dakota ;  iwl 
Prof   J.  E.  Toild  discovered,  iu  188,'i,  in  eastern  aoi 
north  eastern   Nebraska,  beds  of  siliceous  matensl, 
which  were  identified  by   Mr.  J.  S.    Diller  as  b* lUg 
composed    Isrgidy  of  volcanic  glass  (.SViVnc*.  vii.  |». 
373).     We  find,  therefore,  that  not  only  k  there  • 
resemblance  in  appearance  and  in  the  order  of  mxo- 
cession  between   the  Loup  Fork  beiis   and  the   l(ifn»- 
trine  strata  of  Montana,   but  that  in   both,   v-i 
dust  or  pumiceous  glass  enters  largely  into  then 
pOi^ition  ;  and  it  is  suggested  that  future  invt-^^tiL  > 
may  pt^si^silily  I^ad  to  a  determination   oi    (l;,ii    . ." 
through  the  careful  study  of  thin  volcanic  n     ; 

The  fresh- water  tertiary  formations  . 
Rocky  Mountains,  and  even  in  the  luouiit 
been  supposed  to  differ  from   those   in  1 1 
Idaho,  Nevada,  and  Oregon),  where  the  at 
of  volcanic  sidiments  in  the  old  lake  ha  sin  >  hn^  i>«*o 
recognized  by  Newberry,  King,  Rusiell,  Gilbert,  *ni 
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we  not,  therefore,  have  to  cut  down 
lly  the  threat  length  of  time  generally 
to   have   el(i})8«(3    in   thi:)   region  from   the 
tg  of   this   lacustrine  period  to   the  present 
'hen  we  6nd  that  a  ^reat  portion  of  the  eedi- 
mi  on«e  filled  the  lakes  ia  due,  not  tc>  the  pro- 
)'  ■■,  lUi  has  hitherto  been  mipposed,  but 

'■  viTs  of  volciioic  dust  ?     Aurain.donot 

f*  -  uiii.  .iiateriaU,  which  muBt  have  fallen  in 
li  over  a  larffe  extent  of  country. — accumulafc- 
come  ca»ie«  in  beds  forty  to  ninety  feet  thick, 
|Dt  for  the  perfect  preser-vation  of  the  verte- 
frtnaitiH  which  characterize  the  formations  in 
ly  parts  of  the  we«t ;  and  is  there  not  also 
tied  one  possible  cause  for  the  extinction  of 
if  the  many  f?roupa  of  animals  which  have  at 
\  nodc»ceii<lantB  in  tbi»  region,  and  whose  only 
the  bony  fragments  found  in  these  lacus- 
} 

A.  C.  P»A1,K. 
tonref. 


orous  prairie  dogs.— Camirorous  orioles. 

t  of  R.  W.  Shtifeldt  that  his  pair  of 

n;s  took   kindly  to  a  meat  diet  (*Vi- 

v     ,.       ,')  attracterf   my  attention  and  inter- 

I  it  recalled  to  my  mind  an  experience  of  my 

I  tbe  frummer  of  1888.     Having  a  pair  of  the 

Ka  at  this  moment  under  observation  here,  I 

f ned  to  try  them   with  a  piece  of  raw  beef, 

p  racemca  with  which  they  plunged  at  it  (for 

ivtdity  cannot  be  characterized  by  any  milder 

I  was   certainly   »ometbtD(;    very   asUuiishiop. 

^dinary  vegetable  food  they  take  quietly,  but 

f  fMremed  to  set  them  frantic.     They  acted  as 

they    were    famisbinj^.  —  they   seieeil    it   so 

.  fiifbtinj^  with  one  another  for  it,  and  hasten - 

k  to  ask  for  more      And  so  it  has  continued. 

(WOT  ft-ars  to  feed  them  with  it  exclusively, 

te«  them  more  or  Icot  daily,  and  the  contrast 

D  their  eageme88  for  tbe  meat  and  their  quiet 

"  in  of  vegetables  ia  a  very  instructive  lei*- 

stomachB,    out   on   the   plains,   always 

lie  contents  and  nothing  ehe.     This  was 

I  first  piece  of  meat  ever  tasted  by  either 

Wbence  this  craving  appetite  ? 

'XX»«nence  of   lb38  to  which   I  referred  was 

at  was  in  the  earlier  days  of  my  'natui-al 

three  years  before  my  first  ichtbyological 

'A*  writt*>u.     I  had  taken  three  young  BaJti- 

ioles  from  their  net^t,  but  feared  that  I  should 

im,  for  they  refused  every  variety  of  food  1 

them.     At  that  time  I  was  collecting  birds 

was  skinning   several  of  them  daily. 

ttg  m.  specimen,  one  of  the  young  orl- 

ing  on    my   table,   very  stupid   iudeed, 

in.   not  life  enough  to  utter  a  sound, 

dtimpish.       Without    knowine    why,    I 

[p  a  bit  of   the  bird's  flesh  and  offered  it  to 

To  my  great  surpri^o  he  swallowed  it  on  the 

and     r'lUited    himself    at   once.       That   one 

n]  bad  done  him  ^o  much  good  that  he  wanted 

I  to«'k  him  on  my  Buger  and  fed  him  piece 

Jece,  till   hm  throat  was  swelled  out  like  an 

li3    .Iii.km'n  crop,  and   I   feared  to   give  him 

■  i  himself  down  with  great  sati^fac- 

i  >  riven.     I  fed  bis  brother  and  sister 

.an:  way  ;  anti  from  that  time  till  they  were 

wn  they  hail  not  u  mouthful  of  food   except 


the  flesh  of  the  birds  I  was  skinning.  Their  eager- 
ness for  the  meat  was  extreme.  Tbey  learned  th» 
bird-skinning  business  to  perfection  As  soon  as  they 
saw  me  prepared  for  work,  they  all  gathered  ftbout 
the  specimen,  ravenous  for  meat,  and  I  almost  al- 
ways commenced  to  skin  my  bird,  with  an  oriole  sit- 
ting on  each  hand,  and  one  on  the  specimen  itself, 
and  with  three  little  heads  down  over  the  abdomen, 
where  the  first  cut  was  to  be  made  (they  knew  the 
pfjint  well  enough):  and  the  instaoi  I  opened  the 
skin,  in  went  three  bills,  digging  and  tearim;  fiercely 
for  their  food,  and  contiouing  at  it  as  I  continued 
my  work,  till  their  appetiten  were  satisfied. 

I  do  not  know  that  this  fact  concerning  the  Balti- 
more oriole  has  ever  been  reported.  I  recollect  men- 
tioning it  to  Mr.  Audubon,  but  it  was  after  his  ac- 
count  of  the  species  had  been  published. 

W,  O.  Ayania. 
New  London,  Cooo.,  Aug.  1 1. 


Flooding^  the  Sahara. 

In  our  own  country  an  evaporation  of  two  feet  per 
year  is  a  small  figure,  and  twice  that  amount  has 
been  recorded  in  some  cases  \  so  that  it  would  seem 
to  be  safe  to  assume  that  it  would  exceed  the  latter 
value  in  the  north  of  Africa.  Taking  Mr.  LeConte's 
figures  {Science,  vol.  viii,  p.  35),  and  an  evaporation 
of  two  feet  per  year,  and  the  cubic  feet  evapt>rate<l, 
on  an  area  of  3.100  fiquare  miles  would  be  2  X  864.- 
280  X  10  ••  cubic  feet  :=  1,728,460  X  10^  cubic  feet  per 
year.  But  the  inflow,  according  to  his  assumptions, 
would  be  1.202,277X10*  cubic  feet  per  year ;  so  that 
at  the  rate  of  two  feet  of  evaporation  per  year,  the 
.amount  evaporated  would  be  1.3  times  the  amount  of 
the  inflow.  In  other  words,  at  the  rate  of  inflow 
assumed,  the  depression  to  be  flooded  would  newr  hf 
BO  far  filled  as  to  make  a  surface  of  8.100  square 
miles  :  and  if  the  evaporation  be  four  feet  per  year, 
the  inflow  would  necessarily  be  nearly  three  times, 
that  assumed  by  Mr.  LeOoute. 

Dk  Voi*o»  Wood. 

Hoboken,  Aug.  14. 


Barometer  exposure. 

The  discussions  in  Science  relating  to  the  effect  of 
high  winds  upon  the  indications  of  a  barometer  in  a 
room,  have  been  highly  interesting.  I  only  desire  at 
this  time  to  present  a  few  facts  that  bear  upon  the 
problem,  and  to  correct  a  few  mi^iconceptinns  No 
one  that  has  attempted  making  a  fire  in  a  very  cold 
room,  on  a  very  windy  day,  with  a  refractory  chim- 
ney in  the  fore  ground,  can  be  easily  convinced  that 
there  is  much  of  a  draft  up  a  cold  chimney,  even  with 
A  hnrricaue.  Even  if  there  were  such  draft,  the  air 
mus-t  flow  in  through  all  the  cracks,  efpecially  on  the 
windward  side,  and  equilibrium  would  thus  be  kept 
up.  It  should  be  noted  also  that  the  wind  does  not 
blow  steadily,  but  rather  in  gu^ts  :  consequently  there 
can  be  no  such  thing  as  a  permanent  lower  pressure 
inside  than  out«ide  a  room,  but  a  momentary  depres- 
sion by  a  gust  would  be  relieved  almost  immediately 
by  the"  lull. 

This  is  shown  beautifully  by  a  barograph  pi-onerly 
arranged.  All  references  will  be  to  a  barograph  in- 
closed in  a  tight  glais  case,  such  as  haa  been  adopted 
by  Mr.  Hough  of  Albany.  The  fluctuations  are  «o 
rapid  that  they  cannot  be  seen  on  a  sheet  carried  at 
the  rate  of  one  to  two  inches  per  day,  but  only  upm 


166 


SCIENCE. 


[7ot.  ynL,  Ko. 


one  carried  from  s^ven-teotha  of  ftti  inch  to  one  inch 
per  hour.  In  th«*  latter  case,  with  a  very  high  wind 
sometimes,  but  rather  the  exception,  there  will  be 
seen  fine  Berrati<trH,  at  intervals  of  one  or  two  min^ 
utes,  fanvint^  the  appearance  of  a  very  fine  savr. 
These  serrations  are  quit©  re^lar,  and  are  seen  only 
dui-tng^  the  high  wind.  The  preatest  fluctuatitin  can- 
not be  more  than  eiirht  one  thousandths  of  an  inch 
and  seldom  are  abitve  font  one  tbouBandths  to  six  one 
thoiiHandtho.  Tt  i<i  probable  that  the  wind  induenceg 
these  ductUHtions,  but  it  is  very  iliflScult  to  determine 
just  how.  That  a  bif;b  wind  doen  not  always  produce 
thetn  is  quite  rrmarkable.  Returninjr  to  our  drawing 
chimney,  it  would  set-m.  an  interesting  computation 
as  to  how  l'>iig  a  trust  would  need  to  last  in  order  to 
draw  out  of  a  ohunney  one  foot  square  suflScient  air 
to  produc«  the  suppnHwl  depression. 

If  wp  consider  that  the  barograph  is  inclosed  in 
an  almost  air-tijf ht  case,  we  have  utill  another  addi- 
tion to  our  problem.  Even  if  there  were  a  with- 
drawal of  air  from  the  room,  is  it  possible  for  the 
influence  to  roach  the  ins-ide  of  the  case  before  the 
lull  has  made  n  ehaivgef  A  partial  answer  to  this 
question  may  be  had  by  experimenting  with  the  case. 
If  the  dfvor  be  opened  rather  suddenly  a  partial 
vacuum  is  formed,  or  a  jar  occurs,  which  moves  the 
float,  and  the  pencil  falls  or  rl»ee  according  as  the 
barometer  has  previously  had  a  tendency  down  or  up. 
This  effect  is  onlv  two  one-thousandths  of  an  inch  ; 
and  it  is  very  rare  that  an  influence  greater  than  that 
can  be  brotiirbt  to  bear  upon  the  apparatus  under 
these  conditions.  It  would  seem  as  though  the  effect 
produced  by  openint'  or  closing  the  ca!<e  may  be  many 
timei*  greater  than  the  utmost  that  can  come  from 
an  intermittent  wind. 

If  we  turn  to  the  oriirinal  letter  by  Mr.  Clayton 
<vol.  vii.  p.  484).  we  phall  find  these  particular  cases 
given  by  bim  :  1".  "On  Ularcb  10  the  wind's  velocity 
rapidly  rose  from  five  to  thirty  five  miles,  and  the  bar- 
ometer suddenly  fell  five  one  htindredtlisof  an  inch  ;" 
2  ,  "  During  a  sudden  gu'^t  attending  a  shower,  last 
summer,  the  barometer  fell  a  tenth  of  an  inch,  and 
immediatelv  rnse  atcnin  as  the  gust  ended  ;*'  3  ,  *'  It 
(the  pressure]  fell  as  mueh  as  a  tenth  of  an  inch  dur- 
ing a  seventy-mile  wind  in   February."     It  will  he 

en  thnt  each  of  these  coses  occurred  under  abnor- 
D*«l  conditions,  and  just  at  the  time  when  we  w(«ild 
■naturally  expect  s-uch  fluctuations  ;  but  they  can 
hardly  be  due  to  the  wind,  as  tbey  are  often  noted 
when  there  im  no  bieh  wind.  The  wiud's  action  is 
mtermitteiit,  and  there  is  no  evidence  whatever  of 
this  most  inq^^rtant  fact  m^ing  itself  known.  It  is 
a  matter  of  rt'k'ret  tbat  Mr.  Clayton  did  not  open  and 
shut  his  trap-door  at  intervals  of  five  or  ten  minutes, 
for  an  hour  or  so.  He  would  have  setlleil  the  ques- 
tion beyond  doubt  if  he  bad  done  this. 

Much  has  been  written  in  regard  to  the  evidence 
of  observatiouM  on  Mount  Washington.  Mr.  H.  A. 
Hajten  has  ^iven  a  partial  discussion  of  the  Mount 
Washington  records  in  the  '  Annual  report  of  the 
chief  slirnal  officer.'  for  ISS3.  He  there  has  shown 
that  the  effect  of  the  wind  upon  the  computed  eleva- 
tion changes  sign  at  a  velocity  of  twenty-five  to 
tliirty  miles  per  hour  ;  i.e.,  instead  of  the  effect  being 
zero  when  there  was  no  wind,  it  was  really  zero  with 
a  wind  of  twenty-five  to  thirty  miles  per  hour.  This 
is  a  fair  indirect  proi^if  either  that  the  wind  does  not 
cause  the  fluctuation,  or,  if  it  does,  that  another  force 
is  superposed  upon  it. 

It  is  hazardous  drawing  conclusions  upon  the  facts 


thus  far  developed.  It  may  be  that  the  wind  ca 
produce  more  than  one  effect,  and  that  the  serratl 
effect  above  alluded  t<)  is  not  the  only  one  to  be  < 
sidered.  The  weight  of  evidence  seems  to  be  ratbfli 
against  any  great  depression  beintr  produced.  Hlj 
Clayton  will  do  meteorolog-y  a  great  service  by  tryin 
a  few  f  xperiments.  If  his  barograph,  shut,  is  carrlw 
along  only  two  inches  a  day,  opcuinj?  the  trap  do 
ten  minutes  will  give  only  one  fevent^  '  nf  i 

inch  for  the  pencil  to  move  in.     The  . 
obviated,  however,  by   letting  an  att-.i.  ;^;..  „  te  Ih 
movement  of  the  pear^ihif  (here  beany)  and  rurefulllj 
take   thM    time   of   the   fluctuatioa»,    if   the  timw  a 
manipulating  the  trap-door  be  also  taken,  a  conq»rJ 
sou  of  times  will  settle  the  question. 

Aug.  10. 

A  case  of  inherited  potydactylism. 

In  the  sprini?  of  18831  saw  and  examined  a  cose  ( 
inheritt^d  polydactylism.  which  I  think  worth  recon 
ing.     While  enjuying  the  hospitality  of  a  friend,  iul 
charming  ravine  opening  into  Napa  Valley  from  tbi 
mountains  on  the  west  side,  tity  att*«ntinn  was  drawaJ 
by  my  intelligent  hostess,  to  the  hands  of  a  G«muA| 
laborer  at  work  in  the  garden.    There  were  six  j 
formed,  usable  fingers  on  each  band.     The  i 
pal.s  were  of  the  normal  number,  but  the  fifd 
two  fingers.   The  supernumerary  little  finger  dj 
from  the  true  little  tinger  only  m  being  much  smalltl 


I  give  a  rude  drawing  of  the  left  hand,  made 
the  spot,  showing  the  size  and  position  of  the  -"^ 
numerary  finger. 

I  inquired  concerning  his  family  history  in  this  i 
gard.     His  account   is  given   in   the   following    ' 
gram,  in  which  I  have  italicized  those  wfao  ar 
were  polydactylous ; 


Mnierui.)  Or»odfather.    A/aferna^  OraadmotlUr> 


Father. 


Mother, 


Peter  Writner,    a.  b,  o,  d;  a. 
I 
CAtWreti. 

It  is  seen  that  the  deformity  was  inh- 
his  mother's  maternal  grandmother  ;  tl^ 
himself,  it  has  affected  one  sister,  out  ol 
one  brother,  and  bos  been  transmit  te«i  to  t ' 
of  the  sister,  thus  affecting  at  least  four  t(<-"f  mw  .>u>. 

Joseph  Lk  Coim. 

Berkeley,  Cal..  Aug.  5, 


"Thumb  marks." 

One  of  the  anatt^mical  characteristica  rac>aat)y 
brongfat  within  the  area  of  Hnthropnh>rical  tnr«tlig»> 
tioD  is  the  marking  on  the  skin  of  th»  Uanii,  ttg^ 
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f  the  thumb.  Indeed,  a  propoeition  has  been 
)  u%i  this  charactonstic  for  idenlifyiag  the 
eniin^rantt  to  California  In  Germany,  eape- 
ttenipLs  have  b^n  made  to  show  that  these 
\%  hare  racial  siBniOcance.  Has  it  ever  been 
thai  tbw  custoai  has  been  borrow  od  from 
|irlMi«  th*  Uiamb  and  fia(?er  markitiKB  i^re 
t  pnrpoaea  of  identification,  and  by  illiterates 
k|(  paper*  f  In  the  '  Proceedinie^s  of  the  China 
t>f  the  Royal  Asiatic  society,'  for  1847,  p.  11, 
^de  on  jand-tenore  in  China,  by  Thou.  T. 
«.  Appended  to  this  article  is  a  copy  of  a 
aring  the  tbumb-nK^ature  of  the  grantor,  a 
Chinese  nailors  shipping  on  jauks  are  made 
frith  firi*  fingers,  in  order  to  get  a  more  cer- 
ntiflcation.  Dr.  D.  B.  McCartee  informs  us 
I  Chinese  class  the  striae  at  the  ends  of  the 
Into  *  pots '  when  a^ra^(r<^d  in  a  coil,  and 
when  they  form  a  curving-  loop.  They  gay 
b  men's  thumbs  may  be  alike,  but  that  it  is 
koeaible  that  their  hands  would  make  similar 

'  Waltkh  Hocoh. 

looal  mnsetua,  Auk.  >0- 


nerve-fibre  courses  in  these  small  brains,  a  difficulty 
which  has  been  to  a  jtreat  extent  removed  by  im- 
proved micro»oopio  methods ;  second,  from  the  fol- 
lowin(2:  fact :  the  anterior  commissure  in  the  mam- 
malian brain  consists  of  two  divisions,  one  f?oin|?  to 
the  olfactory  lolfes.  the  other  to  the  temporal  lobes. 
Recent  authors  have  been  led  toconfune  the  commis- 
sure M'hich  really  represents  the  corpus  callosum^ 
with  the  first-mentioned  division  of  the  anterior  com- 
missure, the  truth  bein^;  that  the  discribution  of  this 
commissure  has  never  been  precisefy  observed. 

Duriuif  the  past  winter  I  bad  an  opportunity  of 
studying  the  cerebral  commissures  in  types  of  alt  the 
lower  orders,  in  the  most  thorough  manner  ;  and 
foand  that  the  corpus  callosum,  so  far  from  being  a 
structure  peculiar  to  the  mammals,  is  present  in 
the  reptiles,  birds,  and  Amphibia,  and  probably 
also  in  the  Dipnoi  and  other  fishes.  In  short,  thia 
commissure  is  a  primitive  character  of  the  vertebrate 
brain.  An  account  of  the  steps  which  led  to  thia 
concluKion  would  exceed  the  due  limits  of  this  article, 
but  an  outline  of  the  results  may  be  g^iven.' 

For  our  present  purpose,  we  must  recall  the  em- 
bryonic position  of  the  mammalian  corpus  calloeam 
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Fio  1.  — A  rert-ioal  section  of  the  rros;'* 
brain  UianafcuUntn) :  acm. aDterlor 
commiftsare ;  cc,  or  cat.  corpat  oal* 
loBunn;  dc,  or  v*,  third  rentride  ;  /«», 
foramen  uf  Monro ;  If,  lamina  terml* 
Dalis:pr,piDeftl  eland;  Iv.  Isteral  ven- 
tricle; t)c,  retitriculuii  uoinmunU. 


rpua  callosum   in  the  lower  vertebrates. 

nrpns  callosum,  or  great  commissure  of  nerve 

.'  the  cerebral  hemispheres,  has  long 

iiidmarkii  of  comparative  anatomy. 

.........;.,  work  upon  aoClo^,  this  commissure 

as  a  brain  character  which  distinffuishes  the 
Is  from  the  lower  orders  of  vertebrates.  In 
ren  long  maintained  that  the  corpus  callosum 
Kas  wanting  in  the  marsupials  and  the  mon- 
:  and  his  authority  on  this  point  was  gen- 
ccepted  until  Flower,  in  Itffio,  demonstrated 
Hmiits^ure  is  well  developed  in  these  ani- 
gh  ruuch  smaller  in  relation  to  the  size  of 
commissure.  These  observations  were 
,  jie<l  ^y  Sander. 
ixitere«tint^  fact,  as  an  example  of  knowl-  * 
iparently  going  backwards,  that  the  earlier 
»t»,  in  f<tu<}vinK  these  commissures,  hit  much 
1^41''  ''  ^  their  Ruccessom.  For  instance, 
^ftt  N  ckwl,  so  long  agt>  as  1816,  cor- 

Plril  .  .  orpus  callosum  in  the  bram  of 
I.  and  Heittner  found  it  in  the  brain  of  the 
1867  Other  authors  gave  mure  or  less  ac- 
Duts  of  this  organ  in  the  lower  verte- 
recently,  in  1875,  Stieda  found  it  in 
'•■  In  face  of  these  statements, 
ties,  including  Mihalkovics,  Rl. 
<ad  Stieda  (with  the  exception 
II  mentioned  above),  bold  that 
rirst  arises  among  the  mammals. 
I  it  aow  appears,  has  sprung  from  two 
from   the  difficulty  of  following  the 


as  a  delicate  bundle,  traversing  the  thin  wall  which 
unites  the  bemispberes,  and  kiiown  as  the  '  lamina 
terminalis."  Below  this,  in  the  lamina,  is  another 
fibre-bundle,  the  anterior  commissure.  In  the  pla- 
cental mammals,  these  bandies,  from  the  time  of  their 
first  development,  are  separated  by  an  interval  or 
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Pio.  e.  —  A    Tcrtlca)  seotloa  of   the  turtle's  bratn  (Ernyt 
Etiropaea). 

septum ;  but  in  the  marsupial  brain,  at  an  early 
•tage,  they  lie  close  together  in  the  nuddlt  line,  very 
much  as  they  are  represented  in  fig.  8,  in  the  turtle's 
brain  (cnl  and  acm),  the  upper  bundle  bending  up- 
wards, like  a  horseshoe  ;  the  lower  passing  outwards 
in  the  fl(X)r  of  the  lateral  ventricle  (<o). 

In  the  brain  of  the  frog,  in  vertical  section  (fig.  1), 
we  observe  two  bnodlea  similarly  placed  in  the  lami- 
na terminalis.  The  lowermost  \actn)  consists  of  two 
parte  of  unequal  sixe,  the  larger  part  passing  for- 

I  See  Morpholoffiiehu  Jakrlmch,  zll.  August. 
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wards  to  the  olfitotory  lobes,  the  stnaller  panainff 
l>Bckward8,  They  correspood  in  distribation  to  the 
two  divisions  nf  ths  antfrior  eommissuroin  the  mana- 
mal.  EKi^'s  the  upper  bundle,  then,  represent  the 
corpus  callosum  ?     When  we  follow  the  distribation 
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Pio.  8.  —  TransTTM^e  section  of  the  fore-brain  of  the  turtle 
ia  tb«  plMDe  of  thtj  cerebral  oommlsarea. 

of  its  6bres  to  the  upper  inner  cell-area  of  the  hem- 
ispheres, this  question  seems  clearly  answered  in  the 
affirmative.  But  here  arises  a  difficulty  ;  this  bundle 
lies  below  the  foramen  of  Monro,  and  its  Qbres  pasa 
upwards  behind  the  foramen,  and  then  forwards 
above  it.  This  is  exactly  the  reverse  of  their  posi- 
tion in  the  mammalian  brain  ;  but  an  explanation  is 
found  in  the  fact  that  the  froR's  brain  retains  many 
ftsh  characters,  and,  amonK  them,  a  lar^e  ventricle 
<the  ventriculus  communis)  common  to  the  two  hemi- 
spheres, with  the  cerebral  commissures  lying  in  its 
floor.  The  brain  of  the  turtle  (n^^s  o^  &  s.Vb^  nearer 
the  mammalian  type ;  for  here,  as  in  the  mammal, 
the  cerebral  commissures  lie  in  the  front  wall  of  the 
common  ventricle,  and  the  c^llosal  bundle  passes 
upwards  in  front  of  the  foramen  of  Monro,  and  its 
fibres  spread  like  rays  over  the  entire  inner  wall  of 
the  hemispheres.  Removing?  all  further  doubt  that 
this  bundle  is  homologous  with  the  corpus  callosum, 
is  the  fact  that  connected  with  it,  as  in  the  mam- 
malfi'  brain,  are  fibres  passing  backwards  and  down- 
wards  into   a    region    which   correispondit    with    the 
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FiQ.  4.  —  A  vertical  seotion  of  the  brain  of  tbe  duck  (Anat 
boKhaa). 

mammalian  hippocampus.  These  fibres  are  usually 
dcHcribed  as  the  commissural  portion  of  tbe  fornix. 
The  snake's  brain  (Trnpidonotus)  K«vefi  us  a  higher 
itep,  for,  althou>^h  the  corpus  caJlusnm  i.4  a  le^^s  dis- 
tinct bundle,  fibres  are  observed  descending  in  the 
lamina  terminalis.  which  in  their  relations  closely  re- 
aemble  tbe  columns  of  tbe  fornix, —another  struc- 
tore  which  has  been  supposed  to  be  peculiar  to  the 
mammals.  In  thi>«  brain  also  the  olfactory  and  tem- 
poral divisions  of  the  lower  bundle  have  precisely  the 


same  relations  as  in  the  mammalian  anterior  coouuio- 
sure,  demonstrating  beyond  a  doubt  that  the  lower 
bundle  representa  the  entire  anterior  comroissnnj. 
and  not  merely  its  temporal  division,  as  Stieda  and 
Mihalkovics  contend.  Upon  drawing  apart  tha 
hemispheres  of  the  freshly  removed  brain  of  a  durkJ 
we  observe  a  delicate  thread  of  fibres  slightly  abord 
a  large  and  distinct  lower  commissure.  The  fornjefij 
in  transverse  section  (fig.  5),  is  »een  pa«sing  directly 
upwards  into  the  inner  wall  of  the  hemispheres,  and 
below  it  is  a  powerful  transverse  comroissure.  WC 
cannot  fail  to  recognize  that  these  two  bundles  i 
eiMkentially  rimilar  in  distribution  and  position 
those  in  the  tu  ctle,  and  that  the  upper  one  is  a  i 
ment  of  the  corpus  callosum. 

Here  is  seen  an  apparent  anomaly.  In  the  fr^'t^ 
brain,  the  proportion  of  the  corpus  ralloeum  to  thij 
anterior  commissure  ia  as  2  to  I ;  in  the  turtle  it  id 
about  5  to  4,  while  in  the  biids  it  is  about  1  to  (1.1 
Thus,  with  an  ascending  scale  of  irj*  !'■-  i^.  w«l 
find  a  dimiuisbiug  corpus  callosnm,  a 
verse  of  that  which  obtains  in  the  ui^u^ —       Th« 
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Fio.  5. —  A  trauHverse  sootiou  of  tbe  duck  t^  tir»iij  lOrniKii 
the  comnilssureB. 

explanation  of  this  is  probably  that  in  tbe  Sauropuda 
generally  the  inner  wall  of  the  hemispber««  ia  thin, 
and  in  the  birds  it  is  reduced  toa  meresheetof  nerr»« 
tissue,  and  this  reduction  of  distribution  area  hu 
effected  a  reduction  of  the  commissure.  In  all  thaw 
animalit  the  united  comnmsures  are  even  smaller  in 
proportion  to  the  hemispheres  than  they  are  in  tb* 
mouotremes.  Hekrt  F.  OsBOBa. 


A  brilliant  meteor. 

You  may  think   worthy  to  record   the  following 
memoranda  of  an  unusuallv  large  and  brilliant  metecr, 
reported  by  Mr.  E.   Stockin  of  Watertown,    MasL, 
and  seen  from  that  place  on  Sunday  evening,  Aof. 
8.     Time,  about  8.45  P.  If.     Direction,  nortb-e«st  lo_ 
east.     Tbe  attention  of  both  Mr.  and    Mrs.  Sb 
was  first  called  to  the  meteor  by  the  flash,  which  i 
luminated   surrounding  objects.     On  turning,  the; 
saw   the   meteor,   apparently  about  thirty   de| 
above  the  horizon.     It  was  of  a  bright  red  colq 
about  one-fourth  the  size  of  the  moon,  occupyin 
or  six  seconds  in  its  descent,  dieiappearing 
some  buildings  while  still  brilliant,  and  leaving  a  tn 
of  brilliantly   colored   sparks,    and   subse<}uentlr 
white  rtreak  visible  some  seconds.     Tbe  exact  direol 
tion  of  the  meteor  from  the  observer  could  be  ascer^l 
tained,  if  desirable,  by  means  of  positions  nntMl  i4  ' 
the  time.  C.  H.  Ai 

Boston,  Masa. 
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FRIDAY,  AUGUST  20,  I8S6. 

i/resr,  METEORS,  AND  SHOOTING- 
STARS, 

re  kindly  giving  to  me  an  hour  to-night 
I  may  9peak  lo  you.  I  do  not  have 
ontldtrnce  in  m.vi*elf  to  justify  metaspeak- 
cIj  aJi  audit'HC*'  as  this  uix>n  one  of  those 
bjects  that  belong  ei^uivlly  to  all  sections 
stK'iutiou.  The  progress,  the  encourage- 
Dfl  tlie  difliL-uUies  in  each  field  are  best 
t  the  workers  in  the  field,  and  I  shotiJd 
,tle  gixni  hy  trying  to  sum  up  and  recount 
^t  me  ralher  err.  then,  if  at  all,  by  going 
[XMite  extreme. 

mxs  ago  your  distinguished  president  in- 
uid  delighted  us  all  by  speaking  of  the 
problems  of  astronomy,  what  they  are, 
t  hopes  we  have  of  solving  them.  To  one 
}  this  one  science,  a  subject  so  sutwrdinate 
ery  properly  gave  it  only  brief  notice,  I 
attention  I  propoee  to  state  some  prop- 
ihicb  we  may  l)elieve  to  be  proljably  true 
t  meteorites,  the  meteors,  and   the  shoot- 

1^  to  iotarest  you  in  this  subject,  so  re- 
D  the  studies  of  most  of  you,  1  rely  upon 
e  of  the  unity  of  all  science,  and  at  the 
p  upon  the  strong  hold  which  these  weird 
kve  ever  had  upon  the  imaginations  of 

ancient  times  temiilee  were  built  over 
irite  imagf's  that  fell  down  from  Jupiter, 
It  wonhip  wa«  paid  them  ;  and  in  these 
Ht  iiiet«orite  stone  that  fell  last  year  in 
^■ft  the  object  of  daily  anointings  and 
^Kmiol  worship.  In  the  fearful  imagery 
HoRlyjifiet  tlie  terrors  are  deepened  by 
bjc  '  from  heaven  a  great  star  burning  as 
and  by  the  stara  of  heaven  falling  "  unto 
M  ft  fig  tree  casteth  her  unripe  tigs  when 
ftken  of  a  great  wind."  The  "  great  red 
ftving  seven  heads  and  ten  horns,  and 
bMicli  seven  diadems,"  is  presented  in  the 

huge  firc'-ball.  •*  His  tail  draweth  the 
of  the  stars  of  heaven,  and  did  cast 
lie  pjirtlj."  Records  of  these  feared  visit- 
to  ttic  Atnertcan  ucoolAttoa  for  tbe  ■(lrftac«- 
<90a«  »t  Bufffttii.  Au|[.  18,  tSt!HS.  Iijr  Prof.  H.  A. 
N«w  0*T»a.  tba  retlrlnc  preiildoac  of  ttao  m*o- 


ors,  under  the  name  of  flying  dragons,  are  found 
aU  through  the  \)ages  of  the  monkish  chroniclers 
of  the  middle  ages.  The  Chinese  appointed  otB- 
cers  to  record  the  passage  of  meteors  and  comets, 
for  they  were  thought  to  have  somewhat  to  say  to 
the  weal  or  woe  of  rulers  and  people. 

By  gaining  in  these  later  days  a  sure  place  in 
science,  these  bodies  have  lost  their  terrors  ;  but 
so  much  of  our  knowledge  about  them  is  frag- 
mentary, and  there  is  still  so  much  that  is  mys- 
terious, that  men  have  loved  to  speculate  abtiut  their 
origin,  their  functions,  and  their  relations  to  other 
bodies  in  the  solar  system.  It  has  been  easy,  and 
quite  common  too.  to  make  these  bodies  the  canae 
of  all  kinds  of  things  for  which  other  causes  could 
not  be  found. 

They  came  from  the  moon  :  they  came  from 
the  earth's  volcanfies ;  they  came  from  the  sun  ; 
tbey  came  from  Jupiter  and  the  other  planets ; 
they  came  from  some  destroyed  planet ;  they  came 
from  comete  ;  they  came  from  the  nebulous  mass 
from  which  the  solar  system  has  grown  ;  they 
came  from  the  fixed  etars ;  they  came  from  the 
depths  of  space. 

They  supply  the  aim  with  his  radiant  energy ; 
they  give  the  moon  her  accelerated  motion  ;  they 
break  in  pieces  heavenly  bodies  ;  they  threw  up  tbe 
mountains  on  the  moon  ;  they  uuide  large  gifts  to 
otir  geological  strata :  they  cause  the  auroras  ; 
they  give  regular  and  irregular  changes  to  our 
weather. 

A  comparative  geology  has  Ijeen  built  up  from 
the  relations  of  the  earth's  rocks  to  the  meteorilM ; 
a  large  list  of  new  animal  forms  have  been  named 
from  their  concretions  ;  and  the  possible  origin  of 
life  in  our  planet  has  been  credited  to  them. 

Tbey  are  satellites  of  the  earth ;  they  travel  in 
streams,  and  in  groups,  and  in  isolated  orbits 
about  the  sun  ;  they  travel  in  groups  and  singly 
through  stellar  spaces  ;  it  is  they  that  reflect  the 
zodiacal  light ;  they  constitute  the  tails  of  cometi ; 
the  solar  corona  is  due  to  them  ;  the  long  coronal 
rays  are  meteor  streams  seen  edgewise. 

Nearly  all  of  these  ideas  have  been  urged  by 
men  deservedly  of  the  highest  repute  for  good  jjer- 
flonal  work  in  abiding  t^  human  knowledge.  In 
presence  of  this  host  of  speculations  it  will  not,  I 
hope,  be  a  useless  waste  of  your  linie  to  inquire 
what  we  may  reasonably  believe  to  be  probably 
true.  And  if  I  shall  have  no  new  hypotheeev  to 
give  you,  I  ofl^er  as  my  excuse  that  nearly  all  pes* 
sible  ones  have  been  alreatly  put  forth.     Tliia  aa- 


170 


SCLEJ^CE, 


[Vol.  Vnt,  Ko.  18 


Bociation  exists,  it  is  true,  for  the  advacceiueDt  of 
science,  but  science  may  be  advanced  by  rejecting 
bad  hypotheses  m  well  as  by  framing  good  ones. 

I  begin  with  a  few  propositions  about  which 
there  ia  now  practical  unanimity  among  men  of 
science.  Such  propoeitions  need  only  be  stated. 
The  numljers  tliat  are  to  be  given  express  quanti- 
ties that  are  open  to  revision  and  moderate 
changes. 

1.  The  luminous  meteor  tracks  are  in  the  upper 
part  of  the  earth's  atmosphere.  Few,  if  any,  ap- 
pear at  a  height  greater  than  one  hxindred  miles, 
and  few  are  seen  below  a  height  of  thirty  miles 
from  the  eai-th's  surface,  except  in  rare  cases 
where  stones  and  irons  fall  to  the  ground.  All 
these  meteor  tracks  are  caused  by  bmiies  which 
come  into  the  air  from  without. 

2.  The  velocities  of  the  meteors  in  the  air  are 
comparable  vnth  that  of  the  earth  in  its  orbit 
about  the  sun.  It  is  not  easy  to  determine  the 
exact  values  of  those  velocities,  yet  they  may  be 
roughly  stated  as  from  fifty  to  two  hundred  and 
fifty  times  the  velocity  of  sound  in  thf>  air,  or  of  a 
cannon  ball. 

3.  It  is  a  necessary  consequence  of  these  veloc- 
ities that  the  meteors  move  about  the  san  and  not 
alx)ut  the  earth  as  the  controlling  body. 

4.  Thore  are  four  comets  related  to  fotir  i)eri- 
odic  stitr-showers  that  come  on  the  dates  April 
20,  August  10,  November  14,  and  Novemlter  27. 
The  meteoroids  which  have  given  us  any  one  of 
these  stax-aliowers  constitute  a  group,  each  indi- 
vidual of  which  moves  in  a  path  which  is  like  that 
of  the  corresponding  comet.  The  bodies  are,  how- 
ever, now  too  far  from  one  anotlier  to  influence 
appreciably  each  other's  motions. 

5.  The  ordinary  shooting-stars  in  their  appear- 
ance and  phenomena  tlo  not  differ  essentially  from 
the  individuals  in  star-showers. 

6.  The  meteorites  of  different  falls  differ  from 
one  another  in  their  chemical  composition,  in  their 
mineral  forms,  and  in  their  tenacity.  Yet  through 
all  these  differenee.-j  they  have  jKjcuUar  common 
properties  which  distinguish  them  entirely  from 
all  terrestrial  rocks. 

7.  The  njost  delicate  researches  have  failed  to 
detect  any  trace  of  organic  life  in  meteorites. 

These  propositions  have  practically  universal 
acceptance  among  scientific  men.  We  go  on  to 
conaitler  others  which  have  been  received  with 
hesitation,  or  in  some  cases  have  been  denied. 

With  a  great  degree  of  confidence,  we  may  be- 
lieve that  shooting-stars  are  solid  bodies.  As  we 
see  thetn  they  are  discrete  bodies,  separated  even 
in  prolifte  star-showers  by  large  distances  one  from 
another.  We  see  thetn  (>enetrate  the  air  many 
miles,  that  is,  many   hundred    times   their   own 


diameters  at  the  very  least.     They  are  sometime 
seen  to  break  in  two.     They  are  sometimes 
to  glance  in  the  air.     There  is  good  reanon  to  be-1 
lieve  that  they  glance  before  they  become  vitdblp. 

Now  these  are  not  the  phenomena  which  may 
be  reasonably  expected  from  a  mass  of  gas. 
the  first  place,  a  spherical  mass  of  matter  at  th 
earth^B  distance  from  the  sun,  mider  no  conj*train|j 
and  having  no  expansive  or  cohesive  power  of  itl 
own,   must  exceed    in    density   air  at    one 
of  a  millimetre  pressure  (a  density  often  obtain 
in  the  ordinary  air  pump),  or  else  the  sun  by  1 
unequfd  attraction   for  its   parts  will   scatter  it~ 
Can  we  conceive  that  a  small  mass  of  gae^  with  aO_ 
external  restraint  to  resist  its  elastic  form,  oa 
maiixtiiin  so  great  a  density  ? 

But  suppose  that  such  a  maas  does  exists  i 
that  its  largest  and  smallest  dimensioDS  are 
greatly  unequal ;  and  suppose  fiirther  that  it  ii 
pinges  upon  the  air  with  a  planetary  velocity  :  i 
we  possibly  have  as  the  visible  result  a  shooting 
star  ?  When  a  solid  meteorite  comes  into  the  i 
with  a  like  velocit>',  its  surface  is  burned  or  melp 
away.  Iron  masses  and  many  of  the  stones  hav 
had  burned  into  them  those  wonderful  pitlia 
or  cupules  wliich  are  well  imitated,  as  M.  Dail 
bree  has  shown,  by  the  erosion  of  the  interior  < 
steel  cannon  by  the  continuous  use  tvf  powd 
under  high  pressure.  They  are  imitated  also  I 
the  action  of  dynamite  upon  masses  of  steel  i 
which  the  dynamite  explodes.  Such  tremendo 
resistance  tliat  mass  of  gas  would  hAve  to 
The  first  effect  would  be  to  flatten  the  mass,  fur  I 
is  elastic  ;  the  next  to  scatter  it,  for  there  is 
cohesion.  We  ought  to  fee  a  flash  instead  of  I 
long  burning  streak  of  light.  The  naass  th 
causes  the  shooting-star  can  hardly  be  conceiv 
of  except  as  a  solid  body. 

Again,  we  may  reasonably  believe  that 
bodies  that  cause  the  shoodng-stare,  the  large  1 
balls,  and  the  stone-producing  meteor  all  bdoof^ 
to  one  class.  The}^  diff<er  in  kind  of  material,  la 
density,  in  size.  But  from  the  falnteet  shootiag* 
star  to  the  largest  stone-meteor,  we  pass  by  mioh 
small  gradations  that  no  clear  dividing  lines  c«n 
separate  them  into  classes.  See  wherein  they  u« 
alike :  — 

1.  Each  appears  as  a  ball  of  fire  traversing  the 
apparent  heavens,  just  as  a  single  solid  but  i^o«^ 
ing  or  burning  mass  would  do, 

2.  E^b  is  seen  in  the  same  part  of  the  atl&n^ 
phere,  and  moves  through  its  upper  portion.  TV 
stones  come  to  the  ground,  it  ifi  true,  but  the  lo- 
rn inou-s  portion  of  their  paths  generally  etoda  hi^ 
up  in  the  air. 

3.  Each  has  a  velocity  which  inipUei  an  otbtl 
about  the  sun, 
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nben  of  each  claM  have  apparent 

ch   iraplr  common  relations  to  the 

^the  ecliptic,  and  to  the  line  of  the 

'  tndn  is  sometimes  left  along  the 
the  stone-meteor,  and  of  the  shoot- 

jplike  varieties  of  fX)lor8,  though  in 
ey  are  naturally  less  intense  and 
si  J  combined  as  in  large  onea. 
the  bodies  that  produce  the  various 
^balls  had  just  the  differences  in  size 
which  we  find  in  meteorites,  all  the 
CM  in  tlve  appearances  would  be  explained : 
Mhe  <itlier  hand,  a  i>art  of  tlie  likenesses 
H^rliee  the  tlights  poiut  to  eomething 
m  ttie  astronomical  relations  of  the  bodies 
luce  them. 

kexiicas  of  the  several  grades  of  luminous 
not  been  admitted  by  all  scientific 
rfnily  it  was  not  accepted  by  your  late 
of,  J,  Lawrence  Smith,  who  by  his 
I  so  much  to  our  knowledge  of  the 
[Tlie  only  objection,  however,  so  far 
kht  has  been  urged  against  the  rela- 
[ihe  meteorites  and  the  star-shower 
I  the  only  objection  which  I  have  been 
live  of  that  has  apparent  force,  is  the 
neteorites  have  been  secured  that  are 
Ive  come  from  tlie  star-showers.  This 
ilausible,  and  has  been  urged,  both  by 
and  astronomers,  as  a  perfect  reply 
gmnent  for  a  common  nature  to  all  the 

I  its  real  strength  ?    Tliere  have  been 

adred  years  Hv.?  or  six  star-showers 

'  int*»nsity.     The  objection  assumes 

iiesthen  seen  were  like  other  meteors, 

reason  to  expect  that  among  so 

I  of  millions  of  individual  flights  a 

of  stones  would  have  come  to  the 

ttve  Ijeen  picked  up. 

how  m&ny  such  stones  we  ought  to 

able  estimate  of  the  total  num- 

prs  in  all  of  these  five  or  six  stiu*- 

^blned  makes  it  about  equal  to  the 

Drdinary    meteors   which   come   into 

or  eight  montlis.     Inasmuch  as  we 

nnte  the  numbers  seen  in  some  of  the 

I  that  the  total  number  for 

I  equal  to  one  year's  supply 

Now  the  average   annual 

of  fliooe-meteors  of  known  date  from 
have  secured  si>ecimens  has.  during  this 
|reus,  been  about  two  and  a  half. 

then,  that  the  luminous  meteors 
lorigin  and  astronomical  nature ;  and 


further  asstime  that  the  proportion  of  large  ones, 
and  of  those  fitted  to  come  entirely  through  the 
air  without  destruction,  is  the  same  among  the 
star-shower  meteors  as  among  the  other  meteors. 
With  these  two  assumptions,  a  hundred  years  of 
experience  would  then  lead  us  to  expect  two.  or 
perhaps  three,  stone-falls  from  which  we  secure 
specimens  during  all  the  lialf-dozen  star-showers 
put  togetht^r.  To  ask  f(<r  more  than  two  or  tliree 
is  to  demand  of  star-shower  meteors  more  than 
other  meteors  give  us.  Tlie  failure  to  get  these 
two  or  three  may  have  resulted  from  chance,  or 
from  some  peculiarity  in  the  nature  of  the  rocks 
of  Biela'g  and  Terapel's  comets.  It  is  very  slender 
ground  upon  which  to  rest  a  denial  of  the  common 
nature  of  objects  that  are  f-o  similar  in  appearance 
and  behavior  as  the  large  and  small  meteors. 

It  may  be  assumed,  then,  as  reasonable  that  the 
shooting-stars  and  the  stone- meteors,  together  with 
all  the  intermediate  forms  of  fire-balls,  are  like 
phenoujena.  What  we  know  alx»ut  the  one  may 
with  due  caution  be  used  to  teach  facts  about  the 
other.  From  the  mineral  and  physical  nature  of 
the  different  meteorites,  we  may  reason  to  the 
shooting-stars,  and  from  facte  established  about 
the  ah(X)ting-star8  we  may  infer  something  about 
the  origin  and  history  of  the  meteorites.  Thus  it 
is  reasonable  to  suppose  that  the  shooting-stars  are 
made  up  of  such  matter  and  such  varieties  of  mat- 
ter as  arft  found  in  meteorites.  On  the  other  hand, 
since  star-flhowers  are  surely  related  to  comets,  it 
is  reasonable  to  hwk  for  some  relation  of  the 
meteorites  to  the  astronomical  bodies  and  systems 
of  which  the  comets  form  n  part, 

Tliis  common  nature  of  tho  stone-meteor  and  tb« 
shooting-stars  enables  us  to  get  some  idea,  indefi- 
nite but  yet  of  great  value,  about  the  masses  of 
the  shooting-stars.  Few  meteoric  stones  weigh 
more  than  one  hundred  pounds.  The  most  pro- 
ductive stone-falls  have  furnished  only  a  few  hun- 
dred pounds  each,  though  the  irons  are  larger. 
Allowing  for  fragments  not  found,  and  for  por- 
tions scattered  in  the  air,  such  meteors  may  be  re- 
garded as  weighing  a  ton,  or  it  may  lie  several 
tons,  on  entering  the  air.  The  explosion  of  such 
a  meteor  is  lieard  a  hundred  miles  around,  shak- 
ing the  air  and  the  houses  over  the  whole  region 
like  an  earthquake.  The  size  and  brilliancy  of  the 
flame  of  the  ordinary  shooting-star  is  so  much  less 
than  that  of  the  9t^>ne-meteor  that  it  is  reasonable 
to  regard  the  ordinary  meteoroid  as  weighing 
pounds,  or  even  ounces,  ratlier  than  tons. 

Determinations  of  mass  have  been  made  by 
measuring  the  light  and  computing  the  energy 
neede<i  to  produce  the  light.  These  are  to  be  re- 
garded as  lower  limits  of  size,  because  a  large  part 
of  the  energy-  of  the  meteors  is  changed  into  heat 
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and  motion  of  the  air.  The  amaller  nieteotB  visible 
to  the  naked  eye  may  be  thought  of  without  seri- 
ous error  as  being  of  the  size  of  gravel  atones,  al- 
lowing, however,  not  a  little  latitude  to  the  mean- 
ing of  the  indefinite  word  'gravel.' 

These  facts  about  the  masses  of  Bhooling-«tftiiB 
liave  imporumt  conseciuencea.  The  mete^jrs,  in  the 
flrat  place,  are  not  the  fuel  of  the  sun.  We  can 
me&sure  and  compute  within  certain  limits  of  error 
the  radiant  energy  emitted  by  the  sun.  The 
meteoroida  large  enough  to  give  shooting-stars 
visible  to  the  naked  eye  are  scatti?red  very  irregu- 
larly through  the  j»pace  which  the  earth  traverses ; 
but  in  the  mean  each  is  distant  two  or  three  hun- 
dred miles  from  its  near  neighbors.  If  these 
meteoroids  supply  the  sun's  radiant  energy,  a 
simple  computation  shows  that  the  average  shoot- 
ing-star ought  to  have  a  mass  enormously  greater 
tlian  is  obtained  from  the  most  prolific  stone-fall. 

Moreover,  if  these  meteoroids  are  the  source  of 
the  solar  heat,  their  direct  effect  upon  the  earth's 
heat  by  their  impact  ujxin  our  atmosphere  ought 
also  to  be  very  great:  whereas  the  November  star- 
showers,  in  some  of  which  a  month's  supply  of 
meteoroids  was  received  in  a  few  hours,  do  not 
appear  to  have  been  followed  by  noticeable  increase 
of  heat  in  the  air. 

Again,  the  meteoroids  do  not  cause  the  accelera- 
tion of  the  moon's  mean  motion.  In  various  ways, 
the  raeteore  do  shorten  the  month  as  measured  by 
the  day.  By  falling  on  the  earth  and  on  the 
moon,  they  increase  the  raaases  of  both,  and  so 
make  the  moon  move  faster.  They  check  the 
moon's  motion,  and  so,  bringing  it  nearer  to  the 
earth,  shorten  the  month.  They  lojid  the  earth 
with  matter  which  has  no  momentum  of  rotation, 
and  so  lengthen  the  day.  The  amount  of  matter 
that  must  fall  upon  the  earth  in  order  to  produce 
in  all  these  ways  the  observed  acceleration  of  the 
moon's  motion,  has  been  cumpuited  by  Professor 
Oppolaer.  But  his  result  would  require  for  each 
meteoroid  an  enormous  mass,  one  far  too  great  to 
be  accepted  na  ixjssible. 

Again,  the  8uppH>sed  power  of  such  small  bodies, 
—bodies  so  scattered  as  these  are,  even  in  the 
densest  streams, — to  break  up  the  comets  or  other 
heavenly  bodies ;  and  also  their  power,  by  inter- 
cepting the  Bun's  rays,  to  affect  our  weather,  must, 
in  abeence  of  direct  proof  to  the  contrary,  be 
regarded  as  insignificant.  So,  too,  their  effect  in 
producing  geologic  changes  by  adding  to  the 
earth's  strata  has,  without  doubt,  been  very  much 
over-estimated.  During  a  million  of  years,  at  the 
present  rate  of,  say,  fifteen  millions  of  meteors 
per  day,  there  comes  into  the  air  about  one  shoot- 
ing-star or  meteor  for  each  square  foot  of  the 
earth's  surface. 


To  asstime  a  sufficient  abtmdance  of  meteont  in 
ages  past  to  accomplish  any  of  these  pur{.>oses.  t% 
to  say  the  least,  to  reason  from  hypothetical 
not  from  known  causes.  The  same  may  be 
of  the  suggestion  that  the  mountains  of  the  mo 
are  due  to  the  impact  of  meteorites?.  Enoriiinm 
large  meteoroids  in  ages  past  must  be  tirbitrnriti 
assiuned.  and,  in  addition,  a  vfiry  peculiar  plasti 
condition  of  the  lunar  substance,  in  ordo*  thai  til 
impact  of  a  meteoroid  can  make  in  the  mo 
depressions  ten,  or  fifty,  or  a  hundred,  miles 
diameter,  surrounded  by  abrupt  mountain  wn 
two,  and  three,  and  four  miles  higli,  and  yet  tfa 
mountain  walls  not  sink  down  again. 

The  known  visible  meteors  are  not  large  enough 
nor  numerous  enough  to  do  the  various  kinds  oC 
work  which  I  have  named.  May  we  not  assunM* 
that  an  enormous  niunber  of  exceed  in^y  Btxj«ll 
meteoroids  are  floating  in  space,  are  falling 
the  Bun,  are  coming  into  our  air,  are  swef)l 
by  the  moon?  May  we  not  assume  chat  some  i 
these  various  results,  which  cannot  be  due  tv  j 
teoroids  large  enough  for  us  to  see  as  they  enft 
air,  may  be  due  to  this  finer  impalpable  cosmii 
Yes,  we  may  make  such  an  assumption.  Thfl 
exist,  no  doubt,  multitudes  of  these  minute 
tides  travelling  in  space.  But  science  aaks  ; 
only  for  a  true  cause,  but  a  sufficient  cause, 
must  be  enough  of  this  matter  to  do  the  work 
aaaigned  to  it.  At  present  we  have  no  ev 
that  the  total  existing  quantity  of  euch  6ne  lu 
rial  is  very  large.  It  is  to  be  hoped  that  throug 
the  collection  and  examination  of  meteoric  tlu 
we  may  S(X)n  learn  something  about  the  amuufl 
which  our  earth  receives.  Until  tliat  slmll 
learned,  we  can  reason  only  in  general  terinss. 
much  matter  coming  into  our  atmosphere  as  tJu-l 
several  hypothesee  require  would,  without  tUmh 
make  its  presence  known  to  us  in  the  appea 
of  our  sunset  skies,  and  in  a  far  greater  deposit  < 
meteoric  dust  than  has  ever  yet  been  proven. 

A   meteoroid   origin   has  been  a!^igned  to 
light  of  the  solar  corona.     It  is  not  unreasonab 
to  suppose  that  the   amount   of   the    mietecp 
matter  should  increase  toward  the  sun,  and 
the  illumination  of  such  mutter  would  lie  uiu 
greater  near  the  solar  surface.     But  it  is  difllculf  ^ 
to  explain  upon  such  a  hypothesis  the  radial  bItuo- 
ture,  the  rifts,  and  the  shape  of  the  curved  lints, 
that  are  marked    features  of  the  corona.     HmM  i 
seem   to   be   inconsistent   with    any    couc 
arrangement  of  meteoroids  in  the  vicinity 
sun.     If  the  meteoroids  are  arranged  at  rand 
there  should  be  a  uniform  shading  away  of 
as  we  go  from  the  sun.     If  the  meteoroids  >rr  ta 
streams  along  cometary  orbits,  all  lines  bou 
the  light  and  ehade  in  the  coronal  light  sbouii 


173 


ridently  be  projectiond  of  conic  sections  of  which 
be  fnifk'fi  centre  ia  the  focus.  There  are  curved 
aet«  ill  abundance  iu  the  coronal  light,  but,  as 
1  by  obeervers  and  in  thf  photographs,  they 
^iu  be  entirely  unlike  such  projections  of  conic 
Only  by  a  violent  treatment  of  the  obser- 
Bn  the  curves  be  made  U>  represent  such 
njections.  They  l<x>k  as  though  they  were  due  to 
n^es  at  the  sun  8  surface  rather  than  at  his  centre. 
those  complicated  lines  have  any  meteoroid 
(which  Beenafl  very  unlikely),  they  suggest 
be  phenomena  of  comets'  tails  rather  than  raete- 
uid  streams  or  sp«iradic  meteors.  The  hypothesis 
Kat  tlie  long  raya  of  light  which  sometuues  have 
en  seen  U^  ext^'nd  several  degrees  from  the  sun 
1  the  time  of  the  solar  eclipse  are  meteor  streams 
j^edgiewise^  seems  possibly  true,  but  not  at  all 
_  fcble. 
The  observed  life  of  the  meteor  is  only  a  second, 
or  at  most  a  few  seconds,  except  when  a  large  one 
mods  down  stones  to  rempin  with  us.  What  can 
jme  leani  alK»ut  its  histor>'  and  origiB  ? 

Near  the  beginning  of  this  century,  when  small 
I  were  looked  on  as  some  form  of  electrici- 
tbe  meteorites  were  very  generally  regarded 
;  been  tlirown  out  from  the  lunar  volca- 
bt  as  the  conviction  gained  place  that  the 
(  moved  not  about  the  earth  but  about 
the  BUn.  it  was  seen  that  the  lunar  volcanoes  must 
have  be«n  very  active  to  have  sent  out  such  an 
eoonnous  number  of  stones  as  are  needed  iu  order 
we  ciiould  so  fretjuently  encounter  them. 
?hrra  it  was  further  considered  that  there  is  no 
o1  that  lunar  volcanoes  are  now  active,  and 
at  when  they  were  active  they  were  more  likely 
•  have  been  open  seas  of  lava,  not  well  flttetl  to 
ot  out  such  masses,  the  idea  of  the  lunar  origin 
'  the  meleoriles  gradually  lost  ground. 
But  the  unity  of  meteorites  with  Bhooting-stars, 
troe.  increases  a  hundred  fold  the  diflBculty, 
wanld  require  that  the  comets  have  the  same 
Igin  with  the  meteorites.  No  one  claims  that 
'  r^imets  came  from  the  moon. 
Tliat  the  meteorites  came  from  the  earth's  vol- 
tN  still  held  by  some  men  of  science,  par- 
tly by  the  distinguished  astronomer-royal  for 
trel«nd.  The  dithculties  of  the  hypothesis  are,  how- 
ever, exceedingly  great.  In  the  flrsl  place,  the  mete- 
orites are  not  like  terrestrial  rocks.  Some  minerals 
I  thtixa  are  like  mioeruts  in  the  rocks.  Some  irons 
'  like  the  Greenland  terrestrial  irons.  But  no 
ck  in  the  earth  has  yet  been  found  that  would 
I  mistaken  for  a  meteorite  of  any  one  of  the  two 
'  tbnt?  hundred  known  stone<falis.  The  meteor- 
Tvsemble  the  deep  terrestrial  rocks  in  some 
ulorv,  it  is  true,  bat  the  two  are  also  tbor- 
gbiy  anlike. 


The  terrestrial  volcanoes  must  also  have  l»en 
wonderfully  active  to  have  sent  out  such  a  multi- 
tude of  meteorites  as  will  explain  the  number  of 
stone-falls  which  we  know,  and  which  we  have 
good  reason  to  believe  have  occurred.  The  volca- 
noes must  also  have  been  wonderfully  potent. 
The  meteorites  come  to  us  with  planetary  veloci- 
ties. In  traversing  the  thin  upper  air,  they  are 
burned  and  broken  by  the  resisting  medium. 
Long  before  they  have  gone  through  the  tenth 
part  of  the  atmosphere  the  meteorites  usually  are 
arrested  and  fall  to  the  ground.  If  the.«e  bodies 
were  sent  out  from  the  earth's  volcanoes,  they  left 
the  upper  air  with  the  same  velocity  with  which 
they  now  return  to  it.  What  energy  must  have 
been  given  to  the  meteorite  before  it  left  the  vol- 
cano, to  make  it  traverse  the  whole  of  our  atmos- 
phere and  go  away  from  the  earth  with  a  planet- 
ary velocity.  Is  it  reasonable  to  believe  that 
volcanoes  were  ever  so  potent,  or  that  the  meteor- 
ites would  have  survived  such  a  journey  ? 

No  one  claims  that  the  meteors  of  the  star- 
showers,  or  their  accompanying  comets,  came 
from  the  earth's  volcanoes.  To  ascribe  a  terres- 
trial origin  to  meteorites  is,  then,  to  deny  the 
relationship  of  the  shooting-star  and  the  stone- 
meteor.  Every  reason  for  their  likeness  is  an 
argument  against  the  terrestrial  origin  of  the 
stones.  To  suppose  that  the  meteors  came  from 
any  planets  that  have  atmospheres,  involves  diffi- 
culties not  unlike  to,  and  K|U.<»tly  serious  with, 
those  involved  in  the  theory  of  a  terrestrial  origin. 

The  solar  origin  of  meteorites  has  been  seriously 
urged,  and  deserves  a  serious  answer.  The  first 
difHculty  which  this  hypothesis  meets,  is  that  solid 
iKKlies  should  qome  from  the  hot  sun.  Besides 
this,  they  must  have  passed  without  destruction 
through  an  atmosphere  of  immense  thickness. 
Then  there  is  a  geometric  difficulty.  The  meteor- 
ite shot  out  from  the  sun.  would  travel,  under  the 
law  of  gravitation,  nearly  in  a  straight  line  out 
and  back  again  into  the  sun.  If  in  its  course  it 
enters  the  earth's  atmosphere,  its  relative  motion, 
that  which  we  see,  should  be  in  a  line  parallel  to 
the  ecliptic,  except  as  slightly  modified  by  the 
earth's  attraction.  A  large  number  of  these 
meteors,  that  is,  moat  if  not  all  well-obeerved  fire- 
balls, have  certainly  not  travelled  in  such  paths. 
These  did  not  come  from  the  sim. 

It  has  been  a  favorite  hypothesis  that  the  mete- 
orites came  from  some  planet  broken  in  piecee  by 
an  internal  catastrophe.  There  is  much  which 
mineralogists  can  say  in  favor  of  such  a  view. 
Tlie  studies  of  M.  Stanislas  Meunier,  and  others, 
into  the  structure  of  meteorites,  have  brought  out 
many  facts  which  make  this  hypotheeiB  plausible. 
It  requires,  however,  that  the  stone-meteor  be  not 


regarded  as  of  the  flame  nature  as  the  star -shower 
meteor,  for  no  one  now  seriously  claims  that  the 
cometjs  are  fragmenta  of  a  broken  planet.  The 
hypothesis  of  the  existence  of  such  a  planet  is  it- 
self arbitrary  ;  and  it  is  not  easy  to  understand 
how  any  mass  that  has  become  collected  by  the 
action  of  gravity,  and  of  other  known  forces, 
should,  by  internal  forces,  be  broken  in  pieces  and 
these  pieces  sent  asunder.  The  disruption  of  such 
a  planet  by  internal  forces,  after  it  ham  by  ctx^ling 
lost  lare;ely  ''*  original  energy,  would  be  si)eoially 
difficult  to  explain. 

We  cannot,  then,  look  to  the  moon,  nor  to  the 
earth,  nor  to  the  sun,  nor  to  any  of  the  large 
planets,  nor  to  a  broken  planet,  as  the  first  home 
of  the  meteoroide,  without  seeing  serious  if  not 
insufwrable  objections.  But  since  some  of  them 
were  in  time  past  certainly  connected  with  comets, 
and  since  we  can  draw  no  line  separating  shoot- 
ing-stiira  from  atone-mcteors,  it  ia  most  natural  to 
assume  tliai  all  of  them  are  of  a  cometary  origin. 
Are  there  any  insuperable  objections  that  have 
been  urged  against  the  hyjioihesis  that  all  of  the 
meteoroids  are  of  like  nature  with  the  comets, 
that  ihey  are  in  fact  fragments  of  comets,  or  it 
may  be  sometimes  minute  comets  themselves?  If 
such  objections  exist,  they  ouKfbt  evidently  to 
come  mainly  from  the  mineralogists,  and  from 
what  they  find  in  the  internal  structure  of  the 
meteorites.  Astronomy  has  not  as  yet  furnished 
any  objections.  Tt  seems  strange  that  comets 
break  in  pieces,  but  astronomers  admit  it,  for  it  is 
an  observed  fact.  It  is  strange  that  groups  of 
these  small  bodies  should  run  l>efore  and  follow 
after  comets  along  their  paths,  but  astronomers 
admit  it  as  fact  m  ihe  case  of  at  least  four 
comets.  Astronomically,  there  would  seem  to  be 
no  more  difficulty  ni  giving  tuch  origin  to  the 
sporadic  meteor,  and  to  the  large  fire-ball,  and  to 
the  stone-meteor,  than  there  is  in  giving  it  to  the 
meteor  of  the  star-shower.  If.  then,  the  cometic 
origin  of  meteorites  is  inadmissible,  the  objections 
must  come  mainly  from  the  nature  and  structure 
of  the  meteoric  stones  and  irons.  C'an  the  comet 
in  its  life  and  liistory  furnish  the  varied  conditions 
and  forces  necessary  to  the  manufacture  or  growth 
of  theae  peculiar  sti-uctiires  ? 

It  is  not  necessary,  in  order  to  answer  this  ques- 
tion, to  solve  the  thousand  puzzling  pnjblems  that 
can  be  raised  about  the  origin  and  the  behavior  of 
comets.  Comets  exist  in  our  system,  and  have 
their  own  i>ecu]iar  development,  whatever  he  our 
theories  about  them.  It  will  be  enough  for  my 
present  piurjx>8e  to  assume  as  probably  true  the 
usual  hypothesis  that  they  were  first  condensed 
from  nebulous  matter  ;  that  that  matter  may  have 
been  either  the  outer  {jortions  of  the  original  solar 


nebula,  or  matter  entirely  independent  of 
system  and  scattered  through  space.  In  eitha 
case,  the  comet  is  generally  supposed,  and  proh 
ably  must  Ije  supposed,  to  have  l»>cori 
gated  far  away  from  the  sun.  Tl»i»  Ori 
was  not  into  one  large  body,  to  be  aftcivvaid 
broken  up  by  disruption  or  by  solar  action, 
varieties  of  l<>?ation  of  the  cometic  orbits  eeem  i 
explicable  upon  any  such  hypothesis.  Separafl 
centres  of  condensation  ai'e  to  be  supposed,  bu 
they  are  not  a  priori  unreasonable.  This  is  I 
rule  rather  than  the  exception  everyvrhen 
nature. 

Assume,  then,  such  a  separate  original  conde 
sation  of  the  comet  in  the  cold  of  8fia<."e.  and  thi 
the  comet  had  a  very  small  ma^s  comijared  witH 
the  mass  of  Ihe  planets.     Add  to  this  the  comet's* 
subeetjuent  known  hu;tory.  as  we  are  seeing  it  in 
the  heavens.     Have  we  therein  known  force**  and 
changes  and  conditions  of  such  intensity  and  vuj 
cty   as  the   internal   structm«  of  the  meteoriu 
calls  for?     What  that  structure  is,  and,  to  soitio| 
extent,  what  conditions  nmst  have  existed  at  th 
time  and  place  of  its  first  formation,  and  during 
its     subsequent     transformations,     mineralogii 
rather  than  astronomers  must  tell  us.     For  a  luugl 
time  it  was  accepted  without  hesitatiom  that  the* 
bodies  required  great  beat  for  their  first  consolida* 
tion.  Their  resemblance  to  the  earth's  volcanic  rock*  I 
was  insisted  on  by  mineralogists.     Prof.  J.  Law- 1 
rence  Smith,  in  1855,  asserted  without  reserve  that  J 
"they   have  all    Ijeen  subject  tn  u  more   or  iMsj 
prolonged  igneous  action  corresponding  to  tlwt  of  | 
terrestrial    volcanoes."     Director     Haidinger,   iu  I 
1861,  said,  **  with  our  present  knowledge  of  natnnil  I 
laws,   these   characteristically  cryatnlline   forain-  j 
tiona  could  not  possibly  have  come  into  existence 
except  under  the  action  of  liigh  temi»erature  com- 1 
bined  with  i)owerful  pressure."     The  likeness  ot  I 
these  stones  to  tJje  deeper  igneous  rucks  of  ill*  1 
earth,  as  shown  by  the  experiments  of  M.  Dau-| 
br^,  strengtliened  this  conviction.     Mr.  Sorby,  in  [ 
1877,  said,  "it  appears  to  me  tliat  the  conditions  I 
under  which  meteorites  were  formed  must  bare  j 
been  such  that  the  temperature  was  liigh  enougli  j 
to  fuse  stony  masses  into  glass :  that  the  pajticlesl 
could  exist  indejiendently  one  of  the  other  in  an  T 
incandescent  atmosphere  subject  to   violent  mfr*] 
clianical  disturbances ;  tliat  the  fon.'e  of  gniviu- 
tion  was  great  enough  to  collect  these  fine  particle*  ] 
together  into  solid  masses,  and  that  the^«  werv  io  j 
such  a  situation  that  they  could  be  metamorph«iwd.  I 
further  broken  up  into  fragments,  and  again  cnl* 
lected  together.' 

Now,  if  meteorites  could  come  int<}  being  oalj  1 
in  a  heated  phice.  then  the  body  in  wliich  th«f 
were  formed  ought,  it  would  seem,  to  have  l>ecn  « 
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I  But  the  comets,  on  the  contrarr,  ap- 
(  become  aggregated  in  SinjftU  masses, 
heat  was  essential  to  the  production 
aerals  was  at  first  a  natural  one.  All 
I  rock  formations  are  the  result  of  pro- 
lit  involve  water  or  fire  or  metamorphwm. 
frt  the  meteorites  could  not  have  been 
be  presence  of  water  or  free  oxygen. 
I  was  more  reafiouable  thau  that 
tin  the  form  of  volcanic  or  of  meta- 
i? 
^re«.*ent  investigations  of  the  meteorites 
stones,  especially  the  discussions  of 
Btend  native  irons  and  the  rocks  in  which 
HkutHxlded.  are  leading  mineralogLsts.  if 
l^taken.  to  mtxlify  their  views.  Great 
he  first  consolidation  of  t lie  meteoric  mat- 
,  considered  so  essential.  In  a  late  paper, 
r6e  ««ys :     "It  is  extremely  remarkaUe 

tof  their  great  tendency  to  a  perfectly 
tAllization,  the  silicate  combinations 
up  the  meteorites  are  there  only  in 
3  of  very  small  crystals,  all  jumbled 
an  if  they  had  not  passed  through  fusion. 
y  look  about  us  for  something  analogous, 
d  any  that  instead  of  calling  to  mind  the 
11)68  of  ioe  which  liquid  water  forms  a;s  it 
ained  texture  of  meteorites  re- 
•  that  of  hoar-frost,  and  that  of  snow, 
,  as  '\&  known,  to  tlte  immediate  pajs- 
\  atmospheric  vapor  of  water  into  the 
So  Dr.  Reusch,  from  the  examination 
Jlnavian  meteorites,  concludes  that 
a  no  need  to  assume  volcanic  and  other 
)  taking  place  upon  a  large  heavenly  body 
existing  latt  which  has  since  gone  to 

ekeorites  resemble  the  lavas  and  slags  on 
are  formed  In  the  alisence  of 
yith  a  limitetl  supply  of  oxygen,  and 
at  in  the  process.  But  is  heat  necee- 
crystallizations  do  take  place  In  the 
[are  direct  clmnges  from  gaseous  to 
We  caimot  in  the  laborat<»rj-  repro- 
conditions  of  crystallization  in  the 
,  We  cannot  easily  determine  whether 
atieence  of  oxygen  will  not  account  fully 
ke  character  of  the  meteorite  miner- 
er  crystallization  c^n  take  place  at  all, 
ent  silicon  and  magnesium  and  iron 
dI,  with  a  limited  supply  of  oxygen,  there 
mght  to  Ixf  ejq)ected  in  abundance,  and  the 
iackol  in  their  metallic  form.  Except  for 
process  should  be  analogous  to  that 
of  iron  in  the  Bessemer  cupola, 
ait«d  supply  of  oxygen  combines  with 
ares  tlie  iron  free.  The  smallness 


of  the  comets  should  not,  then,  be  an  objection  to 
coneidering  the  meteoric  stones  and  irons  a  a  pieces 
of  comets.  There  is  no  necessity  of  assuming  that 
they  were  parts  of  a  large  vaass,  in  order  to  pro- 
vide an  intensely  heated  birth-place. 

But  although  gre^t  heat  was  not  needed  at  the 
first  formation,  there  are  many  facts  about  these 
stones  which  imply  that  violent  forces  have  in 
some  way  acted  during  the  meteorites'  history. 
The  brecciated  appearance  of  many  specimens,  the 
fact  that  the  fragments  in  a  breccia  are  themselves 
a  finer  breccia,  the  fractures,  infiltrations,  and  ap- 
parent faultings  seen  in  microscopic  sections  and 
by  the  naked  eye — these  all  imply  the  action  of 
force.  M.  Daubree  supposes  that  the  miion  of 
oxygen  and  silicon  furnishes  sufiicient  heat  for 
making  these  mmerals.  If  this  is  i)ossib]e,  those 
transformations  may  have  taken  place  in  their 
first  home.  Dr.  Reusch  argues  that  the  repeated 
heating  and  cooling  of  the  comet,  as  it  comes  down 
to  the  sun  and  goes  back  again  into  the  r^ld,  is 
enough  to  account  for  all  the  peculiarities  of  struc- 
ture of  tlie  meteorites.  These  two  modes  of  action 
do  not,  however,  exclude  each  other.  Suppose, 
then,  a  mass  containing  silicon,  magnesium,  iron^ 
nickel,  a  limited  supply  of  ox3-gen,  and  small 
quantities  of  other  elements,  all  in  their  primordial 
or  nebulous  state  (whatever  that  may  Ije),  segre- 
gated somewhere  in  the  cold  of  space.  As  the 
materials  consolidate  or  crystalUxe,  the  oxygen  is 
appropriatetl  by  the  silicon  and  magnesium,  and 
the  iron  and  nickel  are  deposited  in  metallic  form. 
Possibly  the  heat  developed  may,  before  it  is  radi- 
ated into  space,  modify  and  transform  the  sub* 
stance.  The  final  result  is  a  rocky  mass  (or  pos- 
sibly several  adjacent  mass«?8),  which  sooner  or 
later  is  no  doubt  cooled  down  throughout  to  the 
temperature  of  space.  This  mass,  in  its  travels, 
comes  near  to  the  sun.  Powerful  action  is  there 
exerted  ui)on  it.  It  is  heated.  How  intense  is 
that  heat  upon  a  cold  rock,  unprotected  appar- 
ently by  its  thin  atmosphere,  it  is  not  ix)8sible 
to  say.  We  know  that  the  sun's  action  is  strong 
enough  to  develop  that  immense  train,  the  comet's 
tail,  tluit  sometimes  spans  our  heavens.  It  ia 
broken  in  pieces.  We  have  seen  the  portions  go 
off  from  the  sun,  to  come  liack,  probably,  as  sepa- 
rate comets.  Solid  fragments  are  scattered  from 
it  to  travel  in  their  own  independent  orbits.  What 
is  the  coudition  of  the  burnt  and  crackled  surface 
of  a  cometic  mass  or  fragment  as  it  goes  out  from 
the  sun  again  into  the  cold  ?  What  changes  may 
not  that  siuface  undergo  before  it  come«  back 
again,  to  jiass  anew  tlirough  the  fiery  ordeal?  We 
have  here  forces  that  we  know  are  acting.  They 
are  intense,  and  act  im^der  varied  conditions.  The 
stones  subject  to  those  forces  can  have  a  histoxy 
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full  of  all  the  soeneB  and  actions  required  for  the 
growth  of  such  strange  bodies  as  have  come  down 
to  us.  Some  of  our  meteors,  those  of  the  etar- 
showers.  have  certainly  liad  that  history.  What 
good  reason  is  there  for  saying  that  all  of  them 
may  not  have  had  the  like  hirthplace  and  life? 

The  pieces  which  come  into  our  air  in  any  recur- 
ring star-shuwer  ijelong  to  a  group  whose  sha|>e  is 
only  partly  known.  It  is  thin,  for  we  traverse  it 
in  o  short  time.  It  is  not  a  uniform  ring,  for  it  is 
not  annual,  except  posisihiy  the  August  sprinkle. 
How  the  sun's  unequal  attraction  for  the  parts  of 
a  group  acts  a^  a  dispersive  force  to  draw  it  out 
into  a  stream,  those  most  beautiful  and  most  fruit- 
ful! discussions  of  Signor  Schiaparelll  have  shown. 
Tlie  groups  that  we  meet  are  certainly  in  the  shape 
of  thin  streams. 

It  has  been  assimied  that  the  cometic  fragments 
go  continuously  away  from  the  parent  mass,  so  as  to 
form,  in  due  time,  a  ring-like  stream  of  varying  den- 
sity, but  stretched  ali»nK  the  entire  elliptic  orliit  of 
the  comet.  The  ei>oehs  of  the  Leonid  stiir-showers 
in  November,  which  have  been  coming  at  intervale 
of  thirty-thiee  years  since  the  year  902,  have  led 
us  to  l)elii've  that  this  departure  of  the  fragments 
from  TempelV  comet  (1866,  I.)  and  the  formation 
of  I  be  ring  was  a  very  slow  process.  The  meteors 
which  we  met  near  1800  were  therefore  thought 
to  have  li'ft  tliH  comet  many  thouwinds  of  years 
ago,  Tlie  extension  of  the  group  was  presumed 
to  go  on  iu  the  future  until,  i^erhajw  tens  of  thou- 
sands of  years  hence,  the  earth  wns  io  meet  the 
stream  every  year.  Whatever  may  be  the  case 
witli  Tempel's  comet  and  its  meteors,  this  alow 
developmtnt  is  not  found  to  be  true  for  tlin  frag- 
ments of  Biela's  comet.  It  is  quite  certain  that 
the  meteors  of  the  spiloudid  displays  of  1872  and 
18S5  left  the  immediate  vicinity  of  that  comet  later 
than  1840,  although  at  the  time  of  those  showerd 
they  l»ad  tecotne  .separated  two  hundred  milUons 
of  mites  from  the  computed  place  of  the  comet. 
The  prwess,  then,  ban  Ijeen  an  exceedingly  rapid 
one,  requiring,  if  continued  at  the  same  rate,  only 
a  email  part  of  a  milJennium  for  the  completion  of 
an  eutir*'  ring,  if  a  ring  is  to  be  a  futm-e  form  of 
the  group. 

It  may  l)e  thouglit  reasonable  in  view  of  this 
fact  about  Biela's  comet,  established  by  star- 
showerB  of  1872  and  1885,  to  revise  our  conception 
of  the  process  of  disintegration  of  Tempel's  comet 
also.  The  more  briUiaut  of  the  star-showera  from 
this  comet  have  always  occurred  very  near  theend 
of  the  thirty- three  vear  period.  Instead  of  there 
being  a  slow  ])rocess  which  is  ultimately  to  pro- 
duce a  ring  along  the  orbit  of  the  comet,  it  cer- 
tainly seems  more  reasonable  to  suppose  that  the 
compact  lines  of  meteors  which  we  met  iu  l8tMi, 


1867,  and  I8(i8  left  the  comet  at  a  recent  date, 
thousand  years  ag^)  this  shower  occurred   in  ih 
middle   of    October.     By    the   preccis^ion   of    tb 
equinoxes  and  the  action  of  the  planets  the  »bow« 
has  moved  to  the  middle  of  November.    One-half  t 
this  motion  is  due  to  the  preceseiion,  the  oll»fr  ba 
to  the  perturbing  action  of  the  planets.     Did  \h 
plauetti  act  u|ion  the  comet  liefore  Uie  meteon^id 
left  it,  or  upon  the  meteoroid  stream'/     Until  on 
has   rcHluced  the  forces  to  numerical  values,  Ik 
may   not  give  to  this  question  a  jiosilive  un^wtT^ 
But  I  strongly  suspect  that  comput^iti«»us  of  tlw 
forces  will  show  that  the  perturbations  of  Jupit 
and   Saturn  upon  that  group  of  meteoroids  I 
dreds  of  miiUons  of  miles  in  length,— ik>rmr^inf  ion 
strong  enough  to  change  the  iKxle   of    I  be  "rbil 
fifteen    degrees    along  the    ecliptic, — woidd   m^ 
leave  the  group  such  a  compact  train  as  we  fo 
it  in  18<M5.     If  this  rt^ult  is  at  all  ijosdble,  it 
because  the  total  action  is  scattered  over  so  nxsMf 
centuries.     But  it  seems  more  i>robable  tijat  th 
fragments  are    parting  more    rapldlv    fi-oni  th 
comet  than   we  have  assumed,   and   that.   Iu 
before  the  comyilete  ring  is  formed,  the  grou|« ' 
become  so  scattered  that   we  do  not  reoognire 
them,  or  else  are  turned  away  bo  as  not  to  croaj 
the  earth's  orbit. 

Comets,  by  their  strange  behavior  anil  wondnnw  j 
trains,  have  given  to  tiuiid  and  8Uf>e(>ilit1ouH  moo  [ 
more  apprehensions  than  have  any  other  heavenly  I 
bodlie>.  They  have  been  the  occasion  of  an  im* 
mense  amount  of  vague  and  wild  and  vtUuele»| 
speculation  by  men  who  kaiew  a  very  little  scienop.  [ 
Tliey  have  fmnished  a  hundred  as  yet  unanswered] 
problems  which  have  puzzled  the  wisest  A I 
world  without  water,  with  a  strange  and  variable  I 
envelope  which  takes  the  place  of  an  atnio^pberp, 
a  world  that  travels  repeatedly  out  into  the  cold  I 
and  back  to  the  sun,  and  slowly  goes  to  pieceit  ial 
the  repeated  process,  has  conditions  so  strange  lol 
our  experience,  and  so  impossible  to  reproduce  by  I 
ejqjeriment,  that  our  physics  cannot  as  yet  ejcpUinJ 
it.  But  we  may  confidently  look  forward  to  til 
answer  of  many  of  these  problems  in  the  future,  I 
Of  those  strange  bodies,  the  comets,  we  sliall  ljav<*i 
far  greater  means  of  study  than  of  any  other  bodiMj 
in  the  heavens.  The  comets  alone  give  us  spw**! 
mens  to  handle  and  analyze.  Cometh  may  bel 
studied,  like  the  planeta.  by  the  use  of  the  lele-j 
scope,  the  |xilariscoj)e,  and  the  spectroscope.  Tb»J 
utmost  refinements  of  ph>'sical  astronomy  may  t*| 
applied  to  both.  But  the  cometary  worlds  will  l»l 
alsocom])elied.  through  these  meteorite  fragment*,  | 
— with  their  included  gases  and  peculiar  njinnakj 
— to  give  up  some  additional  seci'eta  of  their  <^iwni 
life,  and  of  the  physics  of  s}>ace,  U^i  the  blowpiptl  j 
the  micri.>scope,  the  test-tube,  and  the  crucihb. 


hiB  flkov  tiwt  he  hM  diB- 
the  ieepeei  bodj  oi  fresh  water 
LeaTtDg  AAhwul,  Ongpn^  oa  the 
putj,  eKwted  by  ten  aoUSen 
I  ihf  oowtCBr  of  the  stmnl  coa- 
'  depaxtment  of  the  Ooliim- 
>  brink  at  the  vaU  of  the  Uke  on 
brovcbt  with  Uiem  bonli  io 
rtumiag  gnr  of  vagnm  as  to 
( over  a  hiidicd  pillw  of  luuim- 
injoxy.  I1»  bonfei  bore  the 
i'  withaQt  flCnda  cr  damage,  and 
» at  oooebrsua  for  lowoing  them 
;  to  the  water.  The  steepocaB  of 
-  gnat,  heine  at  the  place  selected 
*,  and  the  deaonit  lautly  over  taloB, 
with  anow.  and  rocky  favoken 
rdown.  The  boata  coicred  the  water 
anned.  The  taixMa  of  ria  atliinc  thea», 
^  taehle.  and  kywerta^  thcaa  oocopied 
L  A  cottpie  of  dara  were  occnfitd  ia 
^vraejra  arooBd  the  wmDa  of  the  lake  by 
ieoaly  pamSbke  way, — and  in  eaananH 
bcka  and  atmetana  of  the  waO  in  ita 
H^  Next  f oOowcd  a  aerica  of  aoond- 
^ftpth  of  the  lake  ooaaiderabiy  exceeded 
^KrtkipatkNw,  thongh  the  aiMCBoe  of 
|B  a  tyna  near  the  watv  fine  ainndj 
^Bip  water  axonnd  the  entire  ahore. 
^  nuifce  flroa  9»  to  IJtm  feet,  ao  fSar  aa 
ahow.  and  it  ia  qnile  poaible  and 
^difUH  both  fmtcr  and  daalkiwcr 
The  aTerage  depth  ia  aboot  1«4M 


The  tynit/jfxloOD   dhaoeaMrf   W 
Yanghan.  the  ranOla  haan  OMd  ki  ttw  1 
eztmoty  and  tiw  griMlaa  aHpiay^d  U»  ^mt 
aem,  were  created  vftk  biki|(ttn  I 
morUhy  their  reapacUva  mtfwt^mi  hm 
K«»a  to  hare  aomectad  foal  piaf.    Tb»< 
one  of  the  victhna  waa  feOowAd  by  « ^ 
HiaaiiiiaHon^  and  thg  Ofgaaa  of  Ai 
■nlaamwl  to  Pn^tmw  AmUm  lof  1 

He  haa  jnt  aanoonead  the  dfa^fwy  4#  , 
aaAcient  qnaatity  to  caoae  ^Lmk     > 
than  fcobable.  that,  werv  Ih*  y . 
the  caaea  of  poinntoK  by  t«*4^^^^ 
would  be  fcNxnd  to  pby  a  Hi«gto 
tfaaa  either  deoooipoaHkai  «r  p^aT 
fnm  withoot. 


Two   FOMM  JUB   Werr/wv^  ^  ^ 
froan  cboleni  at  Cliip|«wa  Fag^  ^^ 
canaeof  death  in  thaaa 
ia  an  the  Uigheat 
to  be 


thia  aoonrge  now  pr«rakn«C  a^  ^ 
aonmotea  point  aa  tha  |aw»  ^^^^Lt^ 


of  cMMa.^1 
ited.     It  ie,  of  cottrae,  ^am 
fected  with  cholera  mig^n 
and  opened  at  apotat  »>  «. 
thoae  ezpoaed  night  ibm 
for  these  ia  good  erideiv^  4. 
haa  bona  thna  oonreyad  ;  t«»« 
able  that  if  eholen  lanrw*  1 
the  aeafaoatd. 

.iii>ai< 


178 


SCTEirCE. 


I  Vol.  VIIT .  No.  1S8 


excluded,  disinfected,  or  admitted  acuoriliiiK  t<>  the 
discretion  of  the  local  health  officer,  A  ^ft'i't  deal 
of  unwarranted  hostile  criticism  has  lieen  indulj^ed 
in  with  reference  to  rag-disinfection  in  the  port  of 
New  York.  At  a  time  when  an  enidemic  of 
cholera  was  iramineut,  the  heaJth  officer  of  that 
port  consulted  with  the  health  officials  of  the 
neighboring  cities,  and  of  the  state,  and  the  action 
which  he  took  in  reference  to  the  disinfection  of 
rags  wa>(  Imsed  ujxin  that  cooference,  and  ha«  re- 
ceived the  endorsement  of  the  sanitary  authorities 
of  the  country.  While  New  York  has  from  the 
very  first  b>en  vigilant,  other  cities  have  been 
carelvea  and  negligent ;  and  that  contagious  dis- 
ease has  not  been  introduced  by  means  of  infect^ 
raRH,  is  due  to  g(XMi  luck  rather  than  to  good 
management.  That  there  should  be  some  fixieral 
control  of  such  matters  goes  without  saying,  for, 
while  Btute  rights  are  to  l»e  resjiected,  there  is  such 
a  thing  as  carrying  that  principle  t<io  far.  The 
right  to  }>enuit  contagion  to  enter  and  ravage  the 
country,  Ix-'cauae  a  quarantine  would  Im?  expensive, 
ia  not  a  right  which  any  stat**  can  claim  aa  guaran- 
teed it  by  the  constitution.  If  the  general  govern- 
ment can  restrict  the  sale  of  oleomargarine,  it  can 
oertainly  be  no  great  stretch  of  ita  powers  to  adopt 
rauch  general  measures  as  will  apply  to  all  its  [Kirts 
of  entry,  by  which  commerce  and  the  pubUc 
heaJth  are  at  the  same  time  protected. 


Db.  Harrington,  of  Boston,  has  recently  had 
under  his  care  four  imtients  suiTering  from 
chromium  poisoning.  The  first  case  was  that  of 
a  cap-maker,  who.  after  handling  and  cutting  a 
large  quantity  of  tlark-bJue  cloth  for  the  ctmnu- 
facture  of  milittiry  capa,  began  to  suffer  from  an 
intolerable  itcliing  of  the  bands,  face,  neck,  and 
scalp,  which  was  followed  by  ulceration,  trausing 
running  sores.  The  sjTnptoms  disappeared  after 
she  ceased  work  \x\w>u  this  cloth,  and  returned 
when  she  renewed  her  work  uptm  it.  The  second 
case  was  that  of  a  clergyuum,  who  wajs  siimilarly 
a£fec^te<l  after  wearing  a  jmir  of  brown  woollen 
glovet).  The  other  cas^ea  were  young  children, 
who  liad,  previous  to  the  apftearance  of  the  first 
symptoms,  put  on  for  the  first  time  new  suit*  of 
brown  woollen  clothes.  An  analysis  of  the  gtxxis 
in  aU  the  frnar  instances  revealed  chromium.  The 
chromium  mordants  are  now  being  extensively 
employed  in  dyeiug,  mwch  more  so  than  fonner- 
ly,  and  the  range  of  colors  produced  by  their  aid 
is  very  great,  including  brown,  brownish  red,  claret 


reil, olive,  yellow,  old  gold,  purple,  bJue»  black.  1 
and  gray.     Dr.  HatTington,  nt  th?  cor»rlus.inn 
hh  pai»er  dewribinf^  th:"^e  casfs,  read  Itefort 
Massachu *ett8  medical  society,  says  tlial  it  is 
to  be  determine*!  whether  in  iWse  cases  the 
pounds  formed  by  the  mordant  ond  the  dye-stu 
are  in  themselves  the  active  j>olson,  or  are  decc 
posed  by  the  secretions  of  the  body,  with   lit 
tion  of  simple  chrome  compounds. 


THE  BUFFALO  MEETING. 

The  least  that  can  be  said  of  the  mating  of  tli 
American   association   for   the    advancement 
science  which  has  just  closed,  is  tliat  it  was  tbo 
oughly  enjoyable.    The  arrangements  made  by  th<^ 
local  comoiittee  for  the  eutertainment  of  the  a 
ciatiou  were  admirably  ada]>ted  to  promote  the  ol»- 
jects  of  the  meeting.     The  simple  habits  of  the 
memlx^rs  led  them  to  welcome  rather  than  to  re- 
gret the  absence  of  official  festivities  on  a  largr 
scale,  but  prepared  them  to  enjoy  tlie  hospitalities 
tendered   by  leading  citizens  and  organizatioM. 
which  were  noteworthy  Iwth  for  their  ample  scili* 
and  their  un*«teutatious  simplicity.     Ontheei- 
oursions  to  Grand  Island  and  to  Niagara,  eveffvj 
oi>|iortunity  for  pleasure  and  profit  was  afforded] 
without  in  any  way  troubling  the  memhera  by  ile»  j 
tailed  programmes  or  biudensome  attentions. 

The  smallness  of  the  meeting  was  its  only  div  ] 
apiKjinting  feature.  The  »»eautifid  summer  cllmal*  1 
of  Buffalo,  its  central  position  lietween  the  eMtj 
and  the  west,  and  the  prosiject  of  a  visit  to  cmeof  I 
the  grandest  and  most  interesting  of  natural plie-j 
iiomena,  just  freed  from  the  tmerous  exaction*  | 
which  such  a  visit  used  to  entail,  would,  it  wm  ei- 1 
I)ected,  attract  one  of  the  largest  assemblages  of  I 
members  tliat  had  yet  been  witneseed.  Yet,  not  I 
one-fourth  of  the  membership  was  found  at  lb«  | 
meeting.  The  paucity  of  southern  memliers  wn*  j 
esi^ecially  noteworthy.  One  great  piirposeof  lb*] 
<:<rganization  is  to  bring  into  contact  the  intell*c-l 
tual  element  of  the  north  an<l  the  south  as  well  » | 
of  the  east  and  the  west,  and  the  association  can  I 
render  no  more  worthy  service  than  that  of  pro-j 
moting  education  as  well  as  research  in  evisry  j 
quarter  of  our  land.  It  is  much  to  Ije  dejjired  that  j 
workers  and  educators  in  the  %outh  should  poiotl 
out  to  their  colleagues  in  the  n<irtb  how  that  irtim- 
ulus  of  personal  contact,  sympathy,  and  aiwn* 
tion,  so  necessary  to  the  fulness  of  intellectual  df-  [ 
velopment,  can  best  be  secured  to  their  sectiun. 

The  scientific  outcome  of  the  met*ting  is.  on  thtj 
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MULTIPLE  ALGEBRA. 


PROFK880R  GiBBS's  masterly  address  upon  the 
subject  of  *  multiple  algebra '  was  too  long  and  of 
too  technical  a  nature  for  presentation  in  full  to 
our  readers,  and  the  quotation  of  a  few  f^kassages, 
and  a  brief  summai'y  of  the  bearings  of  the  re- 
mainder, mutiit  suffice  to  ac(|tiaint  them  with  its 
general  drift  and  importance.  His  opening  re- 
marks were  as  follows  :  — 

"  It  has  been  said  that  '  the  human  mind  has 
never  invented  a  lal>or-eaTing  machine  e<];ual  to 
algebra.'  If  tbit«  be  true,  it  is  but  natural  and 
proper  that  an  age  like  our  own,  characterized  by 
the  multiplication  of  labor-saving  machinery, 
should  be  distinguished  by  an  imexampled  devel- 
opment of  this  most  refine<l  and  most  beautiful  of 
macltines.  That  such  has  been  the  case,  no  one 
will  question.  The  improvement  has  been  in 
every  |iart.  Even  to  enumerate  tbe  principal  lines 
of  advance,  would  Iw  a  tank  for  any  one, —  for 
me,  an  impossibility.  But  if  we  should  ask  in 
what  direction  the  advance  has  been  made,  what 
is  to  cliaratrterir.e  the  development  ut  alKebra  in 
our  day,  we  may,  I  think,  point  to  that  broaden- 
ing of  its  fields  and  methods  which  givee  us 
'multiple  algebra.'  Of  the  importance  of  this 
change  in  tlie  conception  of  the  office  of  algebra, 
it  is  hardly  necessary  to  speak :  that  it  is  really 
characteristir  of  our  time,  will  be  most  evident  if 
we  go  back  some  two  or  three  score  jears,  to  the 
time  when  the  seeds  were  sown  which  are  now 
yielding  so  abundant  a  harvest.  The  failure  of 
Mobius.  HanuUon.  Grassmaim,  Seint-Venant,  to 
make  an  immediate  impres.«tion  upon  tbe  course 
of  mathematical  thought  in  any  way  commen- 
surate with  the  iuiportance  of  their  discoveries,  is 
the  most  conspicuous  evidence  that  the  times  were 
not  ripe  for  the  methods  which  they  sought  to  in- 
troduce. A  satisfactory  theory  of  the  imaginary 
quantities  of  ordinary  algebra^  which  is  essentially 
a  simple  caae  of  midtiple  algebra,  with  difficulty 
obtained  recognition  in  the  first  third  of  this  cen- 
tury. We  must  observe  that  this  *  double  algebra,' 
as  it  has  been  called,  was  not  sought  for  or  in- 
vented. —  it  fon-ed  itself,  unbidden,  upon  the  at- 
teotion  of  mathematicians,  and  with  its  rules 
already  formed." 

The  speaker  then  gave  a  critical  historical  re- 
view of  the  different  contributions  of  Hamilton, 
Mobius,  Grassmarm,  Saint -Yenant,  Cauchy,  Cay- 
ley,  Hankel,  the  Peirces,  father  and  son,  and 
Sylvester,  to  these  new  methods  of  mathematical 
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analysis,  showing  tbe  additions  and  developrae 
made  by  each  to  the  various  subjects. 

In  the  second  part  of  the  pa|>er,  Pixifessor  < 
criticise*!  the  roetho^ls  of  some  modem  writers  CO 
these  subjects,  showing  how  they  failed  to  gzwp 
the  full  significance  and  bearings  of  the  mattOV 
they  were  dealing  with,  being  too  much  hampered 
by  the  old  ideas  and  methods  of  simple  algebnuj 
We  quote  here  a  few  sentences :  — 

"  This  fault  has  been  denoimoed  by  Sylvester  j 
and  if  any  one  thinks  that  I  make  too  much  < 
the  stand-pcjint  from  which  we  view  the  subje 
I  will  refer  htm  to  the  opening  paragraphs  of  tli 
lectures  on  *  universal  algebra  '  in   the   sixth  vnl-i 
ume   of  the   -American  Journal  of  motliematicatA 
where,  with  a  wealth  of  illustration  and  an  enerjyri 
of  diction  which  1  c^innot  emulate,  the  mofi,t  f  lo-| 
quent  of  mathematicians  expresses  his  seuMe  of  th 
importance    of    the  substitution   of   the  iden 
the  matrix  for  that  of  the  determinant.     If  til 
is  so  important,  why  was  the  idea  of  the  niatxixl 
let  slip  ?     Of  course,  the  writers  on  this   sabj(«ftl 
had  it  to  commence  with.     One  cannot  even  de»l 
fine  a  determinant  without  the  idea  of  a  matrix,  j 
The  simple  fact  is,  that  the  writers  on  this  mh-^ 
ject  have  especially  derelofied  those  ideas  which 
are  naturally   expressed    in  simj)le   algebra,  and 
have  postpone*!,  or  slurretl  over,  or  omitted  alto- 
gether, those  idetis  which  find  their  natural  ci- 
preeslon  in  multiple  algebra.     But  in  this  subject 
the  latter  happened  to  be  the  fundamental  idea*, 
and  those  which  ought  to  direct  the  whole  wmr** 
of  thought."    Many  illustrations  were  then  gifcn 
of    the  applications  of    these  ideas   to   caseti  in 
lioint. 

The  author  introduced  the  third  pari  of  bis  pa- 
per as  follows  :  "  We  have  considered  tbe  Rubj»<cl 
a  gootl  while  from  the  outside  ;  we  Irnve  ghuice<l 
at  the  principal  events  in  the  history  of  roultiplif 
algebra  ;  we  have  seen  liow  the  course  of  modem 
thought  seems  to  demand  its  aid,  how  it  is  actual* 
ly  leaning  toward  it,  and  lieginning  to  adopt  lU 
metliods.  It  may  lie  worth  while  to  direct  ♦mr 
attention  more  critically  to  multiple  algebra  iteelf. 
and  to  inquire  into  its  essential  character  and  it» 
most  im]>ortant  principles.  I  do  not  know  that 
anything  useful  or  interesting,  which  relates  to 
multiple  quantity,  and  can  be  symbolically  «i- 
pressed,  falls  outside  the  domain  of  multiple  alg«- 
bra.  But  if  it  is  asked,  what  notions  are  to  l» 
regarded  as  fundamental?  we  must  answer,  hen 
as  elsewhere,  those  which  are  most  siniple  aa«l 
fruitful.  Unquestionably,  no  relations  are  mart 
so  than  those  which  are  known  by  the  names  of 
addition  and  multiplication." 

Then  followed  a  long  discussion  of  the  funda- 
mental conceptions  and  methods  of  modem  nuuli- 
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which  nothing    but  publication  in  full 
render    intelligible,   and   that   only  to  the 
naticians  among  our  readers.     To  such,  its 
Eiblii-ation  in  the  •  Proceedings'  will  prove  of 
•  icreatest  value. 
_^Tbe  fourth  part  of  the  paper  was  devoted  to 
erntirm  of  some  of  the  applications  of  multi- 
ebra.     From  this  we  quote  the  following  : 
►Fln*t    of    all,   goouietry,  and    the    geometrical 
\  which  treat  of  things  having  position  in 
, '—  kiuematicH,  mechanics,  a.itronomy,  crys- 
Bphy,  —  aeem  to  demand  a  method  of  this 
od.  for  position  in  space  is  essentially  a  multiple 
nnttty,  and  can  only  be  repre-sented  by  simple 
uaiititie^  in  an  arbitrary  and  cumljersome  mau- 
er.     For  this  reason,  and  because  our  spatial  in- 
BitJonM   ar^  more  devulojjed    than  those  of  any 
class  of  mathematical  relations,  theae   sxib- 
k  are  esjiecially  adapted  to  introiuce  the  stu- 
to  the  methods   of  multiple  algebra.     Here 
henelf  takes  uh  by  the  hand,  and  leadu  us 
;  by  easy  steps,  as  a  mother  teaches  her  child 
In  tile  contemplation  of  these  subjects, 
ibiua,  Hamilton,  and  Graasmann  forme<i  their 
ebra^u  alth«>ugh  the  philosophical  mind  of  the 
was  not  j*ailsfie<i  until  he  had  produced  a  sys- 
unfettere<l    by   any  «|>atial    relations      It  is 
k>]y  in  connection  with  these  subjects  that 
"ibe  notions  of  multiple  algebra  are  most  widely 
djaiemioaterl.     Maxwell's  '  Treatise  on  electricity 
Detis>m '  has  done  so  much  to  familiarize 
of   physitw  with   quaternion   notations, 
bat  it  ^iti-ms.  im|MiKsibte  that  this  subject  should 
rer  again  lie  entirely  divorced  from  the  methotla 
multiple  ulgebnr.     I  wish  that   I  could  say  as 
Buch  of  astronomy.    It  is,  1  thiuk,  to  be  regretted, 
at    the  oldest   of  the  scientiflc  applications  of 
r...t\.......^^\(^^  the  most  dignified,  the  most  conaer- 

uiUd  keep  so  far  aloof  from  the  youngeet 
niJitii»-«uatical  methods  ;  and  standing,  as  I  do 
■y,  by  wjnw  chance,  among  astronomers,  al- 
'titongb  not  of  the  guild,  I  cannot  but  endeavor  to 
imfmre  the  opjKirtunity  by  expressing  my  con- 
vk^ion  of  the  advantages  wliich  astronomers 
;  R«in  by  employing  some  of  the  methods  of 
>  algebra.  A  very  few  of  the  fundamental 
\  of  a  vector  analysis,  the  addition  of  vee- 
aiid  wliat  quateniionists  would  call  '  the 
rput  and  the  ve<tor  part  of  th«^  pnxluet  of 
tTectora' (which  may  be  defined  without  the 
deAnitkm  of  the  quaternion),  —  these  three  no- 
Uott»»  with  some  fotxr  fundanientaJ  propf-rties 
idaiinii;  to  them,  are  sufficient  to  reduce  enor- 
aionHly  the  labor  of  mastering  such  subjects  as 
ntary  the<;»ry  of  orbits,  the  determina- 
an  orbit  from  three  oliservations,  the  dif- 
i  equatxoim  wbicii  are  uiteil  in  determining 


the  best  orbit  from  an  indefinite  number  of  obser- 
vations by  the  method  of  least  squares,  or  those 
which  give  the  perturbations  when  the  elements 
are  treated  as  variable.  In  aU  these  subjects,  the 
analytical  work  is  greatly  simplified,  and  it  is  far 
easier  to  get  the  best  form  for  numerical  ctdciUa- 
tion  than  in  the  use  of  the  ordinary  analysis." 

Then  followed  illustrations  of  the  various  meth- 
ods of  applying  multiple  algebra  to  different 
classes  of  problems,  and  the  j>aper  closed  as  fol- 
lows :  *•  But  I  do  not  so  much  desire  to  call  your 
attention  to  the  diversity  of  the  applications  of 
nuiltjple  algebra,  as  to  the  simplicity  and  unity  of 
its  principles.  The  student  of  multiple  algebra 
suddenly  finds  himself  freed  from  various  restric- 
tions to  which  he  has  been  accustomed.  To  many, 
doubtless,  this  liberty  s«h'U18  like  an  invitation  to 
license.  Here  is  a  boundless  field  in  which  caprice 
may  riot.  It  is  not  stnmge  if  some  look  with 
distrust  for  the  result  of  such  an  experiment. 
But  the  further  we  advance,  the  more  evident  it 
becomes  that  this,  too,  is  a  realm  subject  to  law. 
The  more  we  study  the  subject,  the  more  we  find 
all  that  is  most  useful  and  beautiful  attaching 
itself  to  a  few  central  principles.  We  begin  by 
studying  •  multiple  algebras  ;'  we  end,  I  think,  by 
studying  '  multiple  algebra.'" 


SEAT  OF  THE  ELECTROMOTIVE  FORCE. 

Professor  Brackktt's  address  was  easentially 
a  r^sumfe  of  the  history  of  the  investigations  to 
find  the  source  of  the  current  in  galvanic  bat- 
teries. No  attempt  was  made  to  settle  the  ques- 
tion, which  has  been  so  long  a  bone  of  contention. 

The  addresss  was  so  purely  historical  in  its 
nature,  and,  witiud,  was  so  condense<l  and  con- 
cise, that  any  abstract  would  be  necessarily  little 
more  than  an  index  of  its  contents.  Those  who 
are  interested  in  the  subject  must  await  its  publi- 
cation in  full  in  the  '  Proceedings '  of  the  aasiX'ia- 
tion. 

Galvani's  two  accidental  discoveries  were  made 
in  I7M1) :  the  one  was  the  influence  of  an  electrical 
machine  in  causing  contractions  in  a  frog's  legs, 
and  the  other  the  production  of  sufficient  elec- 
tricity to  cause  the  contraction  by  touching  two 
jtjjned  strips  of  copjier  and  zinc  to  the  moist 
animal  tissues.  Naturally  from  these  results  there 
arose  a  theory  of  the  identity  of  nerve-force  and 
electricity,  —  the  BO-<*aUed  animal  variety  of  elec- 
tricity. While  this  controversy,  soon  to  subside, 
was  started  among  physiologists,   a  much  mure 
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violent  one  has  continued  to  rage  among  physicists. 
Is  the  electricity  of  the  galvanic  cell  due  to  chemi- 
cal action  or  to  contact  of  dissimilar  subBtances  ? 
It  is  to  the  history  of  the  attempts  to  answer  this 
question  that  the  addreas  is  devoted. 


PROGRESS  OF  MECHANICAL  SCIENCE, 

Thz  recent  enlargement  of  the  scope  of  this  sec- 
tion to  include  all  branches  of  engineering,  and 
the  increasing  interest  manifested  in  its  meetings, 
warrant  my  making  some  remarks  at)  to  the  true 
objects  of  the  section,  and  the  means  of  increasing 
its  UBefulnesa  in  the  future. 

In  marketl  contrast  with  the  past,  the  present 
age  is  one  of  pronounced  material  development. 
Formerly  the  brightest  and  most  gifted  men  de- 
voted themselves  to  religion,  philosophy,  politics, 
exploration,  art ;  but  for  the  past  hmidretl  years 
the  attention  of  the  leading  men  of  the  civilized 
world  has  been  din-cted  to  increasing  and  cheap- 
ening those  products  which  minister  to  the  daily 
life  and  comfort  of  man.  Farmers,  mechanics, 
and  laborers  live  now  more  comfortably  than  did 
the  ujiddle  ckiMes  of  feudal  times ;  the  duration  of 
human  life  haa  been  malerially  lenptbened,  and 
all  portions  of  society  recognize  the  imjiortance  of 
further  progress,  and  the  advantage  of  organiza- 
tion and  invention  in  securing  it. 

This  era  of  material  progress  may  be  said  to 
have  commenced  with  the  tlnal  i)erfecting  of  the 
steam-engine, whicli,  together  with  the  various  at- 
tendant machines,  takes  the  place  of  hand  and 
animal  labor,  and  which  has  increasetl  and  cheap- 
ened the  production  of  the  necessaries  and  luxu- 
ries of  life ;  and  it  has  pushed  the  inventor  and  the 
engineer  to  the  front  rank  in  mcxiem  society.  It 
may  be  useful  to  i>oint  out  the  alwolute  necessity 
of  verbal  an<l  written  intercourse  between  investi- 
gators and  inventors,  that  the  8|>eculat«on  and  cu- 
riosity of  the  fornjcr  may  ripen  into  ihe  etlective 
inveiniti{«  of  the  latter.  Nothing  is  more  remark- 
able than  the  multitude  of  minds  and  facts  wliich 
are  required  for  the  rtfrfecling  of  even  a  simple 
machine,  nor  how  little  the  last  man  may  need  to 
add  to  complete  the  invention.  Facts  and  natural 
laws,  known  for  years  as  curiosities,  are  taken  up 
by  some  inventor,  who  fails  in  the  attempt  to 
render  them  of  practical  use ;  then  a  second  genius 
lays  hold,  and,  profiting  by  the  mistakes  of  the 
first,  pnxluces,  at  great  cost,  a  working  machine. 
Then  comes  the  successful  man,whowork8  0utthe 
final  practical  design,  and,  whether  making  or  los- 
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iii\i  u  lortmie,  he  vet   permanently  benefits  man- 
kind. 

Tlie  faculties  of  intention  and  discovery  are 
generally  separate.  One  set  of  men  observe  facts, 
and  deduce  laws  therefrom  ;  and  another  set  en- 
deavor to  turn  the  results  of  this  observation  and 
deduction  to  practical  account  in  the  production 
of  labor-saving  appliances.  This  section  slioald 
be  the  place  where  these  men  may  meet  one  an- 
other, and  profit  by  the  interchange  of  ideee. 
Many  of  the  men  whom  I  see  bt»fore  me  are  devot- 
ing their  lives  to  the  study  of  natuie.  with  no  de- 
sire to  make  money  out  of  it,  but  simply  to  in- 
crease human  knowledge  ;  and  some  of  their  dis- 
coveries will  eventually  be  put  into  practical  shaped 
for  the  use  and  convenience  of  man.  Histt^ry 
proves,  toi>,  tliat  the  scientific  observei^  have  tl«> 
safer  and  happier  part.  Their  success  may  not  be 
BO  dazzling  as  that  of  some  great  inventors,  but 
they  do  not  have  to  bear  such  bitter  trials  and  dis- 
appointments. To  deduce  natural  laws  requires 
mental  accuracy  in  olieerving  and  reasoning :  to 
make  them  useful  in  doing  the  world's  work  re- 
quires imagination  and  ingenuity.  Sometime* 
long  years  must  pass,  and  generation  after  geoeia- 
tion  of  inventors  wear  their  livee  out,  before  a 
needed  machine  becomes  an  accomplished  succew. 
Evidently,  then,  the  greater  the  mimber  of  minds 
that  can  be  brought  to  bear  upon  a  particular  prob* 
lem,  the  greater  is  the  chance  of  early  success.  I 
believe  that  it  is  the  particular  province  of  this 
section  of  the  association  to  bring  these  two  chtsam 
of  minds  together,  and  to  promote  their  inter- 
course, that  the  discoverer  may  learn  in  what  di- 
rection fresh  information  is  neMied,  and  that  tlw 
inventor  may  be  advised  as  to  what  is  already 
known. 

The  well-worn  history  of  the  steam-etijeine  givM 
ufl  an  instance  of  an  invention  which  did  not 
spring  full-grown  from  the  brain  of  the  inven- 
tor. History  informs  us  that  it  comoienc^ed  to 
exist  two  thousand  years  ago,  in  the  eolipile  of 
Hero  of  Alexandria.  His  treatise  remained  hid- 
den until  translated  and  printed  in  1547  ;  and  then 
Branca,  the  Italian  architect,  construftod  on*>  for 
pounding  drugs.  Hero's  book  ran  throe 
editions  in  different  languages,  and  attr;< 
attention  of  a  French  inventor,  who  trie«i  >Tuniy 
to  raise  water  by  steam  pressure.  Then  rame  the 
Marquis  of  Worcester,  who  died  n  disapi»oint<^l 
man  after  spending  $250.lK)0.  Then  de  MorlAnd 
tried  using  steam  in  cylinders,  instead  of  to  coi»* 
tact  with  the  water  ;  Papjn  built  a  steaml>oat,  only 
to  have  it  seized  and  destroyed  while  un  it«  vraj 
to  England,  and  he,  too,  died  broken-hearted  and 
poor  ;  Savery  went  l»ack  to  using  the  steam  direotJr 
in  contact  with   water;  and   finally  Newc^u 


krooOT  87.  1888.] 


SCIEXCE. 


183 


Liilt  an  engine  that  worked  ;  and  Wtween  1705 
nd  1758  quite  a  number  wore  erected,  Thes« 
Qgines  h«d  a  duty  of  only  5.500,0<)0  foot-pounds 
er  j>o\iud  of  coal,  the  improvements  of  Jacues 
k'alt.  ail  instrument  maker,  increasing  the  duty 
t«>  ftO.iXKJ.llOO. 

3l>  object  in  giving  thif»  sketch  is  to  call  your 
ttentioa.  fir^t,  to  the  gradual  evolution  of  an  in- 
vention by  the  process  of  exclusion,  by  finding  out 
rhttt  would  not  do  ;  and  second,  the  apparent 
chain  of  connection,  nmning  for  over  a  century, 
ixroiigh  K«.'\eral  generations  of  inventors,  each 
(videnlly  protitinj?  by  tlie  failures  of  his  predece&- 
f,  to  the  extent,  at  least,  of  avoiding  their 
jtion.  1b  it  not  evident  that  the  earlier  m- 
■>  would  have  accompliehed  greater  results 
tifld  they  had  a  larger  range  of  scientific  ex|)eri- 
in«nte  and  advice  ;  and  that  Watt  triumphed  be- 
cause he  had  the  whole  faculty  of  the  University 
of  OlMgOw  at  bi9  back,  to  give  him  knowledge  of 
Btnral  principtee,  and  information  as  trt  what  had 
1  doneV  So  with  other  inventions  ;  thesteam- 
at  was  being  deve]ofje<l  from  1760  to  1807  ;  the 
locomotive,  from  1802  to  1820 ;  the  tolegra[>h  from 
1189  to  1844  ;  the  sewing  machine,  with  its  two 
I  patents,  from  1790  to  1860  ;  the  reaping 
bine,  for  seventy-tive  years,  and  so  on,  —  the 
ta*il  successful  man  adding  generally  but  little  to 
what  had  been  done  before.  The  rule  is,  that 
■•*  the  baeis  of  success  lay  in  a  thorough  acquaint- 
Dce  with  what  had  been  done  before,  and  in  tiet- 
liDg  about  improvement  in  a  i  borough Iv  scien title 

My  own  obeervation  baa  acquainted  me  with 
)  development  of  the  ice-making  machine.  The 
l^economiciil  production  of  cold  by  the  combustion 
of  fuel  was  a  matter  cif  theory  when,  in  175r),  Pro- 
feeeor  tTullen  e3C|ieriraente<l  in  Glasgow  with 
hpiick-lime  and  spirits  of  sal-ammoniac*  as  the 
est  volatile  substance  for  pro<lncing  cold.  His 
iiscoveries  remained  ae  laboratory  experiments 
Jacob  Perkins,  in  18:34,  obtained  a  partial 
in  producing  ice  by  tlie  evaporation  of 
Tlien  came  Professor  Twining,  of  New 
»r«i,  Leslie,  Valance.  Harrisson,  Pontifex  Seil)e, 
Busen,  Tellier,  Carre,  and  Pictet,  with 
or  Jew  doubtful  euoceea.  Up  to  1869,  the 
line  was  in  the  expeririiental  or  unsuccessful 
flUi^.  Tlien  came  an  exjNerimenter  who  delibe- 
lateiy  read  \ip  the  mIjoIo  ttubject  in  a  library,  and 
made  bim«elf  master  of  what  fKitent-attorneys  call 
Khe  ^XSkte  of  the  art,'  and  of  the  scientific  prin- 
^plea  tx)ticemed.  working,  according  to  liis  own 
rtint.  •  harder  than  he  ever  bad  before  in  bis 
He  diiicanleil  the  usual  working  tluids,  and 
anhydrous  ammonia.  After  various 
I  and  succeaees,  the  machine  was  adapted 


to  the  difficulties  of  the  case,  and  put  in  sucoeas- 
ful  operation  in  1874,  since  which  time  it  has  he- 
come  of  immense  practical  importance  in  warm 
climates,  for  making  ice,  cooling  breweries,  etc., 
though  giving  an  efficiency  of  but  seventy  per 
cent.  In  1877.  another  inventor  set  himself  de- 
Iil)erately  to  unprove  the  machine.  He  put  a  prac- 
tical mechanic,  a  chemist,  and  a  jwitent-attorney  to 
work,  and  in  1878  built  a  machine,  which,  how- 
ever, gave  no  improved  results.  He  did  not  let 
the  matter  rest  here,  however,  but  jjersevered,  and 
in  1880  built  an  entirely  successful  machine,  which 
did  the  work  for  which  seven  thousand  tons  of 
ice  had  b(?en  recjuired.  So  rapid  has  been  the  in- 
troduction of  refrigerating  machines,  that  there  are 
now  several  hundred  of  various  makes  at  work  in 
the  United  States.  They  produce  as  much  cold 
for  each  ton  of  coal  consumed  as  would  lie  ob- 
tained by  the  melting  of  twenty  tona  of  ice,  at 
which  rate  natural  ice  is  worth  only  seventy-five 
to  eighty  cents  per  ton,  or  less  than  the  usual  cost 
of  harvesting  and  storing  it. 

In  comparing  this  development  with  that  of  the 
steam-enpne,  we  see  the  diffei-ence  between  the 
scientific  way  of  working  out  an  invention  and 
the  former  disjointed  way,  when  each  man  had  to 
rely  chiefly  upon  his  own  exfM?rimenta  ;  and  also 
the  diiference  between  ancient  facilities  and  the 
modern  advantages  ofTeretl  by  expertsj  technical 
pultlieations*,  scientific  societies,  etc. 

Ordinary  technical  societies  usually  discourage 
eijecuJative  fwpera  and  discussionB,  and  prefer  to 
hear  of  accomplisheil  facts ;  but  the  busy  men 
who  are  developing  this  country  need  something 
more, —  they  need  to  keep  up  vrith  discovery  before 
it  is  reduced  to  practical  account,  and  they  need 
that  personal  contact  and  symfMithy  with  men  of 
science  which  nothing  can  replace.  Engineers,  as 
well  as  other  practical  men,  owe  it  to  themselves 
to  come  to  these  meetings,  bringing  accounts  of 
what  they  have  done  and  hope  to  do,  and  es- 
tK»cially  of  what  they  have  failed  to  do,  and  why  ; 
and  some  s|)tK'ulative  papers  may  well  be  allowed 
providing  always  that  they  are  on  a  sound  Ijasis, 
and  stick  to  facts ;  for  how  often  is  it  that  the 
imagined  things  of  to-day  become  the  aecom* 
plishfMJ  reeidts  of  to-morrow  ! 

To  encourage  good  work  in  the  preparation  of 
papers,  might  there  not  be  establi»he<l,  by  frit^nds 
of  the  asscKriation  and  section,  prizes  for  the  best 
papers  on  a  number  of  imj)ortant  subjects?  I 
hope  to  see  something  done  in  this  direction  be- 
fore the  dose  of  the  meeting.  I  hope  al8<5  to  see 
the  iiractice  inaugiirate<l  for  meral>era,  ihiring  tl>e 
year  or  meeting,  to  propound  queries  upon  sulv 
jects  about  which  they  wish  iufonnation  or  dis- 
cussion.    I  should  like  also  to  see  published  annu- 


184 


SCIENCE. 


[Vau  vm^  No.  m 


ally  lists  of  subjecfts  upon  which  papers  are  desired 
by  the  section,  as  wa&  done  to  some  extent  in  the 
recent  circulars  of  the  section.  In  this  way.  live 
subjects  are  apt  to  be  moat  beneficially  canvaasetl, 
and  experiment  and  discovery  kept  in  tbe  right 
paths.  It  may  be  well,  in  this  connection,  to 
mention  some  inventions  which  are  now,  s<i  to 
speak,  'in  the  air;'  of  course,  we  all  recognize 
that  the  flying'niachine  belongs  to  this  class,  in 
one  sense  if  not  in  another,  and  a  i>aper  iii>on  it 
has  been  presented  which  may  prove  of  interest 
to  you.  What  is  needed,  however,  is  a  sufficiently 
light  motor,  without  which  a  flving-machine  can- 
not be  ex()ected  to  succeed.  Steam  power,  also, 
for  agricultural  work  in  '\\j»  niuny  forms,  is  not 
yet  an  accomplished  fact :  and  we  may  mention 
one  machine  greatly  needed,  —  a  cotton-picker. 
Then,  too,  there  is  the  electric  motor  for  street 
trafHc,  which  needs  further  improvement ;  also 
the  ti'tinsmiRsion  of  jjoiver  over  great  distances, 
electric  lighting.  et<'.,  etc. 

But  I  have  said  enough  to  indicate  how  large  a 
field  may,  in  my  judgment,  be  covered  by  this 
aeotion  of  mechanical  science  and  engineeTing, 
and  how  its  meetings  may  in  the  future  be  made 
still  more  useful  and  iulerestiag  than  they  have 
been  in  tbe  past. 


she  travelled  several  miles,  answering  her  helm  ac 
readily  as  a  steam  yacht.  The  boat  is  an  ip>n 
spindle  thirty  feet  long  by  eight  in  diameter.  wilL 
a  propeller,  and  vertical  and  horizontal  rudden. 
The  motive  power  is  a  fourteen  horse-jjow^er  Weet- 
inghouse  engine,  furnished  >vith  steam  from  » 
caustic-potash  reservoir,  which  is  charged  from 
an  outside  source.  Deadlights  in  the  conning- 
dome  forward,  together  with  a  compass,  enablv 
the  pilot  to  shape  his  co\irse.  Ingress  and  eigmB 
are  effected  through  an  ai)erture  in  the  hatchway 
near  the  stern,  which  may  be  hermetically  sealed 
from  the  inside. 


NOTES  AND   NEWS. 

The  officers  for  the  next  meeting  of  the  Ameri- 
can association  are  as  follows  :  President,  S.  P. 
Langley.  Vice-presidents  :  mathematics  and  as- 
tronomy. Wm.  FeiTel :  physics,  Wra.  A.  Anlbocy ; 
chemistry,  Allwrt  B.  Prescott ;  mechanical  science 
and  engineering,  Eckley  B.  Coxe ;  geology  and 
geography,  G.  K.  Gilbert ;  biology,  W.  G.  Farlow; 
anthrofMilogy,  D.  G.  Brinton  ;  economic  science 
and  stalistica.  Henry  E.  Alvonl.  Permrment  sec- 
retary, F,  W.  Putnam  ;  general  siecretary.  W.  H. 
Pettee  ;   assistant  general  secretary,  J.  C.  .Arthur. 


TL'CK  .-    SI  ll»lAlil>K     ri)RI>Kr>0    B    AT. 


A  NEW  SUBMARINE  TORPEDO  BOAT, 
The  accompanying  ilhistratiou  represents  a  new 
submarine  boat,  invented  by  Mr.  J.  H.  L.  Tuck, 
and  now  l>eing  tested  in  this  city,  with  highly 
satisfactory  results.  On  Tuesday,  August  24,  the 
first  public  exhiltition  uf  tlie  vessel  was  given  in  the 
Hudson  River.  opf>i>sit*'Hfith  street,  in  the  presence 
of  a  number  of  scientific  men.  Manm^d  by  a  crew 
of  two  men,  pilot  and  engineer,  she  started  oIT  at 
a  good  rate  of  speed,  d)sap|)eared.  travelle<l  |>er- 
haps  half  a  mile  without  making  a  ripple  to  in- 
dicate her  whereabouts,  and  reapi>euretl  at  the 
pleasure  of  the  pilot.     Diuing  the  two  hours'  test. 


Secretaries  of  the  sections  :    mnthematioBi 
tronomy,  Henry  M.  Paul ;  physics,  C.  Leo 
chemistry,  C.  F.  Mabery;  mechanical  science  j 
engineering,  Geo.  M.  Bond  ;  geology  and  geogn-l 
phy,  T.  B.  Comstock  ;  biology,  J.  Henry  Gomstock  :  I 
anthroiwlogy,  F.  W.  Langdon ;  economic  sdenc* 
and  statistics,  Wm.  R.  Lazenby.     Trvasurer^  Wil- 
liam Lilly.  I 

—  Twenty  drops  of  bromine  in  an  uunce  ofi 
olive-oil.  applied  freely  four  times  a  day,  and  llio 
affected  part  wasiied  with  warm  water  and  cas(il« 
soai)  twice  a  day,  is  said  to  have  completely  cnnd  | 
seventy-five  cases  of  ivy  poisoning. 
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[liao  govemiuent  has  appointed  a 
bion  of  physicians,  from  Rio,  Baliia, 
lao>  and  Parti,  to  study  the  beri-beri.  This 
is  pHrticuLorly  prevalent  through  the  lit- 
|t)vinc^  of  the  north,  and  lias  been  grad- 
aing  ground  of  late. 

I  examin3tion.  by  nii  ocnilial.  of  the  eyes  of 
one  hundred  (lersons  who  work 
liDcandescent  electric  light,  fails  to  show 
Urioiis  effects  protluced  by  that  light.  The 
may  cause   eye-trouliU^  if  in  too  cloee 

Bl  human  hatr  retains  its  cbaraoteristics 

periods  of  time,  and,  indee<l,  is  well-nigh 

lictible,  is  a  fact  of  common  observation. 

rkable  instance  of  this  is  found  in  a  wig 

cently  l>een  discovered  in  an  Egyptian 

ehes,  and  is  now   deposited   in   the 

euo).    It  is  supposed  to  have  been  part 

lltire  of  an  Egyptain  priest,  and  from  the 

einces  of  ita  diiscovery  b  regarded  aa  l)eing 

I  8,4<X)  years  old. 

given  when  cold  is  more  likely  t<:>  Ije 
I  by  a  sensitive  stomach  than  in  any  other 
n,  and  ice  will  not  be  rejecteil  when  all 
nce«  are  thrown  off  :  acting  upon  this 
\  milk  is  now  given  in  cases  of  sickness 
jrith    irritable  sloraach,  esjiecially   in 

oonsumed  daily  two  million  eggs, 
*  rest  of  England  an  equal  numlier.  Of 
ke^half  cornea  from  Italy  via  the  Si.  Goth- 
Bel,  and  the  others  are  brought  from  Den- 
t«nnany.  Belgium,  and  France. 

the  Michigan  state  sanitary  convention, 
►Id  at  Big  Rapids  in  Noveml)er  next,  the 
r  will  in?  discut.>»ed  :  The  liygieneof 

I  and  protective  medicine  ;  public- 
|avv3  ;  alcoholic  drinks,  —  are  they  foo«i8  or 
Ir  {^Mjisous  ?  the  injuries  of  every -day  drug- 
whal  to  eat,  when,  and  how  ;  and,  the 
of  communicable  diseases. 

hologie,  a  French  journal,  descnlies 
'hcnl   of  reading  character,  known  as 
iogy.*     It  consistii  in  a  study  of  the  heels 
(Bhoes,     If  these  are  worn  down  even- 
er  is  a  gmMl  business  man,  energetic 
In  decision  ;  if  the  outer  side  is  worn 
the   inner,   he   is  of  an   adventurous 
mind,     Weakness  of  character  id    indi- 
Lbeel  ami  sole  worn  mf>3t  on  the  inner 

5.  L,  Ford,  .ii  tin-  i..  1. .  <iii.m'f  l)i>spital> 

ItleDlioD.  in  ]H\2,  (o  (he  fact  that  the  lower 

i  not  alway*  uf  the  name  length  m  the 


human  subject.  This  statement  induced  anato- 
mists and  sxu-geons  to  make  an  extended  series  of 
measurments,  and  the  results  confirm  the  opinion 
expressed  by  Professor  Ford,  Garsoo,  in  the 
Journal  of  anatomy  and  phynioloffy,  sums  up 
these  observations.  In  seventy  skeletons  ex- 
amined, he  found  the  lower  limlis  equal  in  but 
seven.  His  measurements  show  that  in  54.3  per 
cent  the  left  limb  was  longer  than  the  right ;  in 
58.5  j>er  cent  the  left  thigh-lxine  was  longer  than 
the  right.  The  right  tibia  was  longer  than  the 
left  in  41.4  [ter  cent,  and  the  two  bones  were  found 
equal  in  but  10  per  cent.  The  difference  in  tlie 
length  of  the  lower  limbs  varies  from  one-eight  of 
an  inch  t^»  one  inch  and  tivc^eights,  without  any 
deformity  l»eing  recognizable.  In  a  series  of 
measurements  of  the  collar-bones,  only  six,  in 
twenty-two  cases  examined,  were  found  to  be 
e(}ual. 

—  The  scientific  writings  of  Henry  James 
Clark  have  received  careful  attention  from  Prof. 
Fred.  Tuckerumn,  in  his  biograpliieal  notice  for 
the  catalogue  of  the  Massachussetts  agricultural 
college  (1886).  The  hibliogrraphical  list  contiiins 
twenty-six  titles. — three  new  ones  being  added 
to  the  national  academy  list.  Professor  Tucker- 
man  has  also  improved  the  imtional  academy  list 
by  references  to  numerous  English  reprints  of 
Professor  Clark*8  i>aiH«r8,  British  students  will 
find  these  of  use.  The  third  title,  of  some  in- 
terest in  the  history  of  American  zoology,  reads 
as  fullows  :  •  Contributions  to  the  natural  history 
of  the  United  .State»»  1857-03  (conjointly  with 
Prof.  Louis  Agasaiz).' 

—  The  practice  of  medicine  in  Ruasia  is  exceed- 
ingly onerous  and  unremunerative.  A  physician 
who  fails  to  respond  to  the  summons  of  a  patient 
is  jninished  by  a  fine  of  from  five  to  one  hundred 
rombles.  If  the  cast*  was  a  dangerous  one,  and 
the  physirian  knew  it.  he  may  l>e  imprisoned  in 
the  jail  for  three  months.  Tlie  legal  fee  for  an 
ordinary  visit  is  from  seven  and  a  half  to  fifteen 
cents  ;  for  an  accouchement,  seventy-five  cents. 
These  laws  are  strictly  enforced.  An  elderly  Ger- 
man physician,  an  invalid,  was  called,  on  a 
stonny  wiuttr  night,  to  attend  a  ease  seven  miles 
distunt.  lie  objected  to  gu  unless  he  was  re^ison- 
abty  remunerattMi,  naming  his  fee.  The  mes- 
sen^jer  left  to  ascertain  whether  this  amount 
would  Ijepaid,  but  did  not  return.  The  physician 
was  subset|uently  arrested,  tried,  and  condemned 
to  eight  days  imprisonment.  Besides,  he  hud  to 
pay  his  lawyer  two  hundred  and  tifty  dollars  in 
advance, 

—  A  few  weeks  since,  some  members  of  the 
Davenp<Mi;  (Iowa)  academy  of  sciences  explored 
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several  mounds  in  Louisa  county  in  tluu  ?tiuf. 
In  the  one  most  thoroughly  examined,  from 
near  the  surface  to  the  bottom,  were  found  de- 
cayed logs  of  from  six  to  ten  inches  liiameter, 
lying  in  irregular  positions,  not  charre<i,  but  lyin^ 
in  and  covered  by  a  tliiu  layer  of  ashes.  In  this 
mound  w^as  also  dist^ovored  a  skull,  and  near  it 
several  relics.  Under  the  skull  was  fomid  a  ix)|>- 
per  axe,  entirely  covered  with  cloth,  and  wnipped 
in  bark,  well  preserved.  Four  otiier  copfx^r  axes 
were  also  found,  all  showing  they  had  been 
wrapped  in  cloth.  Near  these  were  tlu-ee  cop- 
per awls,  one  found  lying  and  two  ttticking 
upright  in  the  floor  of  the  mound.  Also  a  quan- 
tity of  shell  beads  and  sheets  of  mica.  Two 
curved-base  pipes  were  also  found  near  the  head, 
one  of  ordinary  gray  pipe-«t<me,  i)earing  a  well- 
car\'ed  figtire  of  a  hawk,  with  pearl  eyes  ;  the 
other  was  a  plain  round  l>owl,  but  is  unique  in 
material,  being  made  of  calcite,  lw?autirul  in  form, 
and  quite  translucent.  Several  other  uiounds 
were  partly  explored,  but  nothing  of  special  in- 
terest was  found  in  tiu^m. 

—  It  popolo  Pisano,  an  Italian  journal,  claims 
that  Pasteur's  method  of  preventing  rabies  by 
inoculation  with  virus,  was  practised  in  Italy  by 
Dr.  Eusebio  Valli  as  long  ago  as  179fi.  He  em- 
ployed for  this  purjKise  the  saliva  of  a  raViid  do;<, 
mixed  with  gastric  juice.  Having  ascertained  by 
exptrriments  upon  the  lower  animals  that  this 
method  of  treatment  was  a  safe  one,  he  inoc-ulated 
two  residents  of  Pisa  with  the  same  material.  Al- 
though these  pers^.ms  —  one  a  child,  the  other  an 
adult  —  had  lieen  bitten  by  a  mad  dog,  rabies  did 
not  develop  in  them. 

—  Bichloride  of  mercury,  commonly  known  as 
corrosive  sublimate,  has  of  late  years  been  hirgely 
used  by  the  medical  profession  in  a  state  of  solu- 
tion, whenever,  in  the  treatment  of  woimds, 
antiseptic  or  germicidal  agents  were  desirable. 
This  same  substance  is  now  extensively  employer! 
as  a  germicide  in  the  purification  of  articles  and 
places  which  are  infectetl  with  disefiae  of  a  zymotic 
nature.  Stutistics  have  recently  been  collected 
which  tend  to  [trove,  that  in  the  strength  usually 
employed.  1  part  of  the  bichloride  to  1,000  ports 
of  water,  the  u.s«?  of  this  *K>hi1ion  is  not  without 
danger  when  brought  in  contact  with  any  portion 
of  the  surface  of  the  body  fnuu  which  the  -skin  or 
the  mucous  uieiDbrnue  has  lx»en  removed,  as,  for 
instance,  in  oi)en  wounds.  There  have  been  re- 
ported and  verified  thirty  deaths  which  are  at- 
tributable to  the  use  of  this  si^klution  in  the  strength 
mentionwl.  It  is,  however,  when  pro]>erly  em- 
ployed, not  only  a  verj'  valuable,  but  also  a  per- 
fectly safe  agent ;  and  it  will  doulitless  be  found, 


ihat,    as   an    irrig;oit    w   (.■-\iM>Misi    Kurlac 
human  lx>*ly,  more  dilute  solutinns  wi 
pUsh  all  that  is  desired.     Where  it  is 
disinfectant  for  article©  of  clothing  «>r  fi 
no  danger  can  ijossibly  accrue  from  its 
in  the  proportion  of  1  to  1.000, 

—  The  great  advantage,  from  n  hygienic  ] 
of  the  cle<'tric  light  over  gas  in  halls  where 
numl>ers  assemble,  is  well  shown  by  tJie  elah 
researches  of  Dr.  Breslauer,  and  recorded  ll 
Deutsche  medicinischt  zeitung.  The  experin 
were  made  in  the  Mtmich  theatre,  and  inci 
an  inquiry  into  the  air  of  the  ditfereut  poi 
of  the  house  as  to  tem|>erature  and  the  firu 
of  combustion.  The  temperature  was  incn 
in  the  parquet  ten  times  more  with  gas 
with  the  electric  light,  and  three  times  ma 
the  gallery.  The  amount  of  carbonic  aci< 
1.000  wafi,  — 


Electric  Hcbt. 


la  pa^rquft  — 

In  gBllerj-. 

In  centre  of  gallery. 


This  increase  in  the  amount  of  carbonic 
one  of  the  principal  disadvantages  of  gas  «« 
pared  with  the  electric  light.  The  concln 
which  are  drawn  fntm  these  observations  ara 
the  air  remains  much  purer  and  at  a  low^r 
perature  in  all  parts  of  the  house,  especially  i 
galleries,  wlien  electric  light  ia  employed 
means  of  illumination. 

—  Turkey  has  a  medical  school  at  Conal 
nople,  at  which  there  are  annually  mon» 
three  hundred  students,  of  which  number 
sixty  graduate.  Each  course  continues  d 
nine  months  of  the  year,  and  six  years  mi 
spent  ID  medical  study  before  a  diploma 
received.  Instruction  is  given  in  the  Ii 
language,  as  most  of  the  students  are  Ti 

—  Constantinople  haa  at  the  preseni 
water-supply  from  Lake  Dercus.  twenty 
from  the  city,  Tliis  was  introduced  by  a  F 
company,  and  was  intended  to  supplant  or 
mcnt  the  supply,  which  the  city  has  had  for; 
from  an  o\^n  reservoir  ms.  miles  distant,  in  i 
the  rain  collected,  and  from  which  it  wo*  hn 
in  iron  pipes. 

—  From  the  M&licat  and  surgical  repw 
learn  that  the  willow  is  now  bein?  !'>•■ '-^i' 
vated  in  America  for  medicinal  puri 
farm  in  Georgia  there  are  400,000  vnuip 
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"MT  a<iihtional  slips  have  recently  been 

the  end  of  two  years  the  switches  are 

into  liunches  like  sheaves  of  wheat. 

^1^  and   the   bark  contain  the   medicinal 

lis  fiul^tance   crystallizes  in  plates,  is 

ilor,   nut   very  soluble  in   water,   and 

ritter  to  the  tiiste.     Like  other  bitters, 

the  appetite,  and  aids  digestion,  and 

nn  excellent  tonic  in  some  forms  of 

It  18  also  largely  used  in  the  treatment 

imatidm,  and  to  some  extent  in  ma- 

as  a  Bubetitute  for   quinine.     It   is 

trUlow   Bwitches,   when    dry,   are 

itindred  dolhirs  a  ton.     The  leaves  and 

at  the  rate  of  twenty-five  cents  a 

young  woman  is  said  by  a  writer  in  the 
]  and  fturffico!  reporter  to  have  acquired 

Kf  eatinx  roasted  coffee,  eating  some- 
uch  as  half  a  pound  a  day,  and  con- 
lor  four  months.  She  was  very  pale, 
nervous) :  she  had  a  weak  pulse,  im- 
ition,  and  got  out  of  breath  easily 
Ipstaira. 

iofcsBor  ByHtroff  has  recently  examined 
^Mren  in  the  echocils  of  St.  Petersburg, 
^Biai  11.6  per  cent  suffer  from  headache. 
PHI  it  as  due  to  irritability  of  the  brain, 
I  on  by  the  excessive  forcmg  of  the  educa* 

^^ktire  population  of  Germany,  aa  enu- 
Ifc  the  quinquennia]  cejisus  of  December 
l^f^u  at  46,840,087.  an  increase  of  1,606,- 
l  of  18W). 

lire  length  of  railroads  of  the  world, 

I  of  IS84,  aa  recently  published  by  the 

sler  of  public   work»,  was  291,(K)0 

bcreaae  of  twenty-seven  iK?r  cent,  or 

^ooeand  miles,  during  the  preceding 

'  the  entire  length,  very  nearly  one- 

.  of  the  American  railroads,  mainly  in 

Bte». 


TKRS  TO  THE  EDITOH. 

turtr9V»9MtKl  to  b*  fl«  briff  iM  mtuibte.    Tht 
timoU  «a»et  reovtrea  as  pr<Htf  oj  oooAfattK, 

ribution  to  the   psychology  of  the  polar 
bear  (Ursus  maritimus  Lin.). 

iCt  that  h*>ar8  occBFionally  crente  rotary  cor- 
'■  ^'    ii  paws,  for  the  pur- 
within  their  reach, 

.  ^y  different  observers 

SkniiiiMt    ln^eUl(^^'nce,'  New  York,    lfc(83, 

[  Diirwin''9  '  Descent  of  inan,^  New  York, 

Still,  tbisi  act  uf  bears  has  not  been 

id«d  aa  to  render  the  present  instance 


In  May,  188ft,  faappeniair  to  be  in  Central  park. 
New  York  city,  I  visited  the  bear-pit.  Thi«  pit  is 
divided  tbrout^h  the  centre  by  a  partition  of  iron  bars. 
Mack  bears  being  confine*!  on  one  side  and  two  polar 
bears  on  the  other.  The  water  supply  is  furnished 
by  an  oblonp  basin  about  eight  feet  lonir  by  four  or 
five  wide,  »o  placed  that  the  above  mentioned  ^mrti- 
tion  runs  tliroiigh  its  nhort  axis.  One  of  the  polar 
bears  was  resting  on  the  side  of  the  basin,  opposite 
to  the  front  of  tbe  pit,  with  the  Ride  of  h\»  head  snug 
against  tbe  partition,  tbe  body  bein^  Btretched  oat 
alongside  the  margin  of  the  basiu.  and  his  fore-paws 
hanging  over  its  edge.  In  his  forepawa  he  had  a 
portion  of  an  ordinary  walking-cane,  about  a  foot  and 
a  half  long,  and  from  this  be  evidently  derived,  by 
playing  with  it  in  the  water,  a  great  deal  uf  enjoy- 
ment. Let  this  bear  be  known  ae  No.  1.  The  other 
bear,  not  being  able  to  reach  across  tbe  basin,  nor  to 
reach  over  the  head  to  the  fore  paws  of  No.  1,  and 
having  no  plaything;  of  his  own,  was  apparently 
highly  discomfited.  This  discomfiture  he  manifested 
by  his  quick  and  uncertain  turns  around  the  pit, 
ever  rettirning  to  the  edge  of  the  basin  or  tbe  back 
of  No.  1,  there  to  again  make  an  uosuccestful 
attempt  to  obtain  the  cane.  Let  this  bear  be  known 
as  No.  2. 

Au  interested  group  of  spectators  bad  now  col- 
lected, and  one  of  them,  out  of  sympathy  for  No.  3, 
threw  him  a  small  painted  stick  about  eight  inches 
long.  This  No.  2  immediately  began  playing  with, 
takint?  it  in  his  mouth  and  tossing  it  arouad  in  vari- 
ous directions.  Finally  the  little  bit  of  wood  fell  into 
tbe  basin  of  water  within  reach  of  No.  1,  who  hastily 
appropriated  it,  much  to  the  seeming  chagrin  of  No. 
2,  — this  bear  once  more  becoming  very  restless  and 
uneasy.  The  stick  and  the  cane,  however,  were  too 
much  for  No.  1  to  manege,  for  in  his  manenvrea^ 
seeming  nnnoticed  of  him,  he  lost  his  hold  upon  the 
stick,  and  it  fell  into  tbe  water.  At  once  No.  3, 
viho,  at  tbe  time,  wan  sitting  on  hi^  haunches  at  the 
front  side  of  the  basin,  appeared  L*"!  comprehend  this, 
and  began  pawing  the  water  with  the  nprht  and  left 
paw  alternately,  thus  creating  a  current  in  tho  %vater 
which  brouRht  the  Httle  piece  of  wood  to  htm  from 
tlie  other  side  of  the  basin  in  about  two  minutes. 
Hastily  taking  it  out  of  the  water,  No.  2  laid  it  on 
the  edge  of  the  basin,  for  in  the  mean  time  No.  1  had 
chanp:ed  his  hold  on  the  cane  in  i^uch  a  way  that  he 


confined  it  between  his 
at  tbe  water's  level. 


w  and  the  side  of  the  baaia 
js  paw  being  at  tbe  very  re- 
mote end  of  the  cane,  thrust  partly  through  the  bars 
into  the  black  bear's  side  of  the  pit,  the  cane  seemed 
to  be  free  upcm  the  water.  No.  2  now  went  through 
the  same  motions  as  had  secured  him  the  small  pi«ce 
of  wood.  After  keeping  hw  exertions  up  for  about 
one  half-minute,  he  seemed  to  perceive  that  the  cane 
did  not  move  towards  him :  so  careening  \iU  bead 
around,  he  brought  into  full  view  tbe  paw  of  No.  1. 
and  appeared  to  comprehend  that  the  cane  passed 
between  tbe  paw  of  No.  1  and  the  basin  wall,  for 
instantly  he  stopped  pawing  the  water,  and  went  to 
playing  with  his  own  piece  of  wood. 

Throogboat  this  whole  scene,  it  seemed  to  me  that 
there  occurred  a  notable  change  in  the  facial  expres- 
sion of  each  bear  as  be  gained  or  l<»*t  a  point  There 
wa*  no  evidence  of  auper  ;  and  while  No.  2  was  creat- 
ing the  water  current,  his  face  wore  the  impress  of 
the  most  profound  earnestness,  which  ^ave  way, 
when  tbe  stick  was  obtained,  to  an  expression  of 
great  elation,  this  in  turn   being  replaced  by  an  in- 
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tense  look  of  cunniDg  as  he  set  about  to  obtain  the 
cone. 

First  ajrroeinjf  that  the  terms  *  reflex  action,'  '  in- 
stinct.' and  '  reason  '  Hhalt  be  defined  afvonlinjitto  the 
deftnitions  of  Dr.  Roman«>s  (*  Animal  intelliirenpe.'  p. 
17),  the  artiou,  or  series  of  actions,  ext-cuted  bv  No. 
2  tniist  have  been,  wholly  or  in  part,  either  rfflei, 
instinctive,  or  rational.  If  reflex,  there  must  have 
been  :  — 

(«)  Particular  and  often  recumno:  stimuli,  to  have 
given  rise  tn  the  acta  of  No.  2  ;  and  also, 

(6)  The  acts  roust  have  been  adaptive,  alcfaout^h  not 
intentional. 

Manifestly,  these  tn-o  prime  conditions  did  not  ob- 
tain, and  therefore  the  acta  of  No.  2  were  not  reflfx, 
either  in  whnle  or  in  part.  If  instinctive,  then  the 
ftpts  of  No.  2  must  have  been  performed  *'  without 
nef(i-!sary  knowledge  of  the  rplatiou  between  means 
employed  and  ends  attained,  but  similarly  performed 
under  similar  and  frequently  recurring  circamfltancev 
by  all  the  individuals  of  the  Bamo  species." 

1°  Had  No,  2  ceased  hia  current-roakiujr  when  ho 
obtained  the  piece  of  wood,  his  act  mi}?bt  possibly 
have  been  in  part  instinctive  ;  bat  having  obtained 
one  object  by  this  means^  he  seems  to  set  the  same 
cause  in  action  to  jjain  another  object,  which  he  con- 
ceives to  be  similarly  conditioned,  and  when,  appar- 
ently by  new  observations  (data),  finding  that  this 
second  object  is  confined  by  a  force  greater  than  that 
which  he  can  eomiuand  by  his  water-current,  he  de- 
sists immediately  from  hia  exertions,  it  is  evident 
that  three  several  mental  proccBses  have  occurred,  to 
wit:  — 

(a)  The  employment  of  like  causes  to  produce  like 
effects. 

(6)  The  exercise  of  a  certain  amount  of  memory 
(tudividual  education  by  experience). 

(c)  The  correct  estimation  of  the  difference  in 
force,  exerted  upon  the  cane,  between  the  water- 
current  of  his  mnking  and  the  confining  power  of  hia 
mate's  paw,  e,  g.,  jud^rment. 

2"^  By  the  conditions  of  our  definition,  it  would  be 
neces.'wry,  in  order  that  these  acts  of  No.  2  might  be 
ins^tinctive,  that  the  came  should  be  observed  of  the 
xnajority  <>f  polar  bears  when  similarly  conditioned. 
An  appf>al  to  facts  shows  that  these  acts  are  rarely 
executed  by  bears.  Hence  it  follows  that  the  said 
acts  of  No.  2  were  not,  either  in  part  or  in  whole, 
instinctive.  Finally,  by  the  conditions  of  the  prop- 
o«ition,  these  acts,  bi'ing  neither  reflex  nor  inatint-t- 
ive.  mu»t  be  ratiuual,  or  else  did  not  take  place, 
«.  g.,  either  reason  miust  exist  in  certain  bears  of  the 
polar  species,  or  the  mind  of  man  must  refuse  to 
think  of  t.h«  acts  of  said  bears.  The  only  attempt  at 
the  vitiatiou  of  the  foregoing  argument  is  conceived 
to  exist  in  the  fact  that  it  rests  up'jti  but  one  obser- 
vation. 

James  P.  Marsb. 


The  eccentricity  theory  of  the  glacial  period. 

CroU's  eccentricity  theory  of  the  glacial  period  is 
certainly  an  attractive  theory.  The  ingenuity  and 
leamitig  of  its  author  have  merited  and  received  uni- 
versal respect.  Tbtj  prt>po»al  thus  to  link  together 
by  one  additional  tie  the  sciences  of  astronomy  and 
geology,  is  lu  harmony  with  that  profound  sense 
of  the  unity  of  nature,  which  is  a  dominant  senti- 
ment in  mo<lern  science.  In  utter  despair  of  the 
pos.«(ibility  of  constructing  any  reliable  time  estimates 


by  mea.<iurinGr  the  amount  of  ero^iou  or  cief>c 
every  >fi*olof;i8t   would  gladly   weloonie  th**  op 
nity  of  importinji  intw  his  science  j^nmethiug  < 
chronological  dffiniteness  which  ha»  been  the  1 
of  the  astronomer-     And  it   roust,  I  think,  be 
ceded  that  no   very  satisfactory    explanation  of 
glacial  period  by  meana  of  purely  terrestrial  cotAf^ 
tions  ha.s  been  proposed. 

Nevertheless,  there  ba«  always  been  a  considerab 
degree  of  skepticism  in  reeard  to  the  fur«i 
conception  of  the  eccentricity  theory.  T( 
whether  the  conditions  of  aphelion  wintei 
helion  summer,  in  an  epoch  nf  Rn-at  eeeeuli 
would  tend  to  accumulate  snow  and  ice,  and  [ 
a  glacial  period  in  the  hemicphfre  so  condilj 
has  never  t)een  so  answered  as  to  command  an' 
assent.  Indeed,  J.  J.  Murphy  has  arc'  ••  "hi 
plausibility,  that  the  fzlaciated  htM 
be  the  one  with  perihelion  winter  ani  , 
roer. '  Others  have  believed  that  there  wooid  b*  i 
appreciable  effect  in  the  direction  of  glaciation  tl^ 
either  hemisphere.  I  desire  to  call  attention  V*  [ 
class  of  well-known  facts  whose  bearing  upon  tbi 
qiieation  ha«  not,  I  think,  been  adequatt-ly  regard*' 
A  very  brief  preliminary  discussion  will  snfBce  1 
show  the  bearing  of  the  fact*  referred  to. 

There  would  evidently  be  two  marked  contrasb  i| 
the  chai-acter  of  the  seasons   between  the  two  I 
spheres  at  an  epoch  of  high  eccentricity.     The  bem(| 
sphere  with  aphelion  winter  would  have  a  Ion?  wi» 
ter  aad  a  short  summer,  while  the  other  hemisphei 
would   have  a  short  winter  and   a   long  summei 
Again,  the  hemisphere  with  aphelion  winter  woi 
have  extremes  of  bent  and  cold,  \l(,  summer  b«iQ 
very  hut  and  its  winter  very  cold,  while  the  clia 
of  the  other  hemisphere  would  approximate  a  i 
throuKhoat  the  year.     It  is  by  no  means  certain  I 
the  effects  of  these  two  contrasts  upon  the  matter  ( 
glaciation   would  be  in  the  same  direction.     Ak  I 
garda  the  difference  in  the  length  of  the  scan 
suppose  there  can  be  no  dnubt  that  increased  f 
of  winter  would    tend   to  glaciation.     Other 
being  •.•qual,  the  longer  the  winter,  the  larger  i 
bo  the  proportion  of  precipitation   in  the   form 
snow,  and  the  smaller  the  proportion  in  the  foiw  « 
i-ain.     And  increased  snow  fall  would  ot<rtainly  ten 
to  accumulation  of  snow  and  ice. 

But  what  would  be  the  effect  of  the  differenm  ij 
the  intensuty  of  the  seasons!     Would  gh-^ 
favored  by  cold  winters  and  hot  summer."^, 
w^inters  and  mild    summer?  —  by    a   clinin' 
tremes,  or  by  a  climate  of  means  f     It  6e«tti»-| 
that  a    comparison   of   the    northern    and 
bemiiipherea  at  present,  in  the  matter  of  gla 
will  HUgLfcst  an  answer  to  this  question.     The  [ 
value  of  the  eccentricity  of  the  eart'-"      — '-'^^ 
small  that  its  climatic  effects  are  com 
by    geofrrapbical    conditions.     The    i 
sphere  now  has  the  perihelion  winter,  and  the  i 
ern  hemisphere  the  apheUon  winter.     So  far,  1 
fore,  as  astronomical  conditions  control  din 
northern  hemisphere  should  have  a  climate  of j 
and  the  southern  hemi.iphere  of  «*xtremes. 
relation  is  completely  reversed  by  geographic 
ditions.     The  great  amount  of  land  iu  the  no 
hemisphere  gives  that  hemisphere  a   climate  i 
tremes,  while  the  vast  expanse  of  water  iu  the  I 
ern  hemisphere  produces  a  climate  of  means. 

'  Quarterltl  Joum.of  geuU>u.toc,^%xr,^K  |<«w; 
yourn.  Bcience,  [8]  xllx.  U6, 18;u. 
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will  Appear  very  striking  to  anyone  who 

■Mre  tn«  map*  of  January  and  July  iso- 

^^^ctively,  for  the  globr.     The  two  tnapB 

Wm  to  differ  hut  slightly  in  the   southern 

ere,  immensely  in  the  northern.     I  know  no 

vhy  a  euntraat  between  extremes  and  means 

He,    pnKlnced    by    (ret'graphir-a!    nonditions, 

lave  a  materially  different  effect,  as  reKards 

>n.  from  a  like  contract  produced   by  astro- 

c<)ndition«.     It  appears,  then,  that  a  com- 

of  the   northern  and  i>outhem   hemispheres 

tw  us  whether  a  climate  of  means  or  a  climate 

imes  is  fsvorabie  to  ^laciation. 

there  can  be  no  doubt  that  at  present  the 

D  bemiiipbere  is  snfferini^  a  greater  defp-ee  of 

>n  than  the  northern.     As  the  facta  are  so 

>wn,  it  is  only  necessary  to  allude  to  them. 

with  a  mean  temperature  about  the 

of  Switzerland,  has  glaciers  extending  as 

sea^leTel  as  those  of  Norway.'     Nor  is 

lo  any  exceptionally  large  snow-fall  in  New 

for  the    precipitation   there  is   no   greater 

Norway,  and  considerably  less  than  in  Swit- 

Tierra  del  Fuega,  with  a  mean  temperature 

~  to  that  of  southern  Norway,  and  with  a 

rature  no  colder  than  that  of  Switzer- 

_     'iera  extending  to  the  sea.'     The  same 

[of  the  island  of   S^juth  Georgia,  if,  indeed, 

snow  does  not  descend  to  the  level  of  the 

||M  reported  by  Captain  Cook). ' 

ty,  I  think,  fairly  be  concluded  that  glaciation 

I  !••■  upon  the  coldness  of  the  winter  than 

p  coolness  of  the  summer.     Not  a  climate  of 

|a>  but  a  climate  of  means,  tends  to  produce 

tm.     It  appears,   accordingly,    that  the   two 

IrriAties  of  the  seasons,  in  an  epoch  of  high 

Sctty  would  tend  in  precisely  opposite  dtrec- 

||  reiranh  glaciation.     In  one  hemisphere,  the 

if  the  winter  would  tend  to  glaciation,  while 

inaity  of  extremes  of  temperature  would  op- 

I   ■-•■  -      In  the  other  hemisphere,  the  short- 

•  r  would  oppose  glaciation,  while  the 

M ;  •  a  mean  temperature  would  favor 

The  actual  tendency  to  glaciation  wotiJd 
tiie  al(;ebraic  sum  of  two  values  of  opposite 
'hioli  hemisphere  would  the  tendency  to 
edominate  I  And  would  the  absolute 
algebraic  sum  of  the  two  tendencies  in 
»bere  be  sufficient  to  have  any  appreei- 
I  fiimply  suggest  these  questions, 
n«  att<.'OU>t  to  answer  them. 
IT  remark  mcidentaUy  that  there  is  something 
ly  UDivound  in  the  argumentation  by  which 
locates  of  the  eccentricity  theorv  t»eek  to  show 
I  hot  perihelion  eummer  woulti  not  melt  the 
Pid  ice.  They  virtually  deny  that  the  perihe- 
would  be  hot,  urging  that  the  tempera- 
aot  riae  above  the  freezing-  point  until  the 
Belted.*  It  may  well  be  conceded  that 
temperature  could  not  rise  much  above 
point  in  the  centre  of  a  polar  ice-cap,  or 
of  a  snow-capped  peak.  But  at  the  mar- 
\  BOuw-tield,  polar  or  alpine,  the  climatic  con- 
ooid  be  vet  y  different.     The  ice-fields  of  a 

,  iv.  oo,  1»<4. 

. '  Joom.  of  roaearches  dartuff  voyage  of  B.  M. 
1.94.    N.Y.Itfra. 

.  *  Prtadplea  of  ceoloey.'  vol .  1 ,  p.  iHC.   N.  T.,  187%. 

*Cllaaat«  and  Uote.'  pp.  66-97.    Mew  ?urk,  \9n. 


glacial  period  would  not  be  created  instantaneously 
in  their  maximum  extent,  but  would  be  the  result* 
of  a  slow  accumulatiijn  for  many  centuries.  As  each 
hemisphere  in  turn  gradually  approached  the  condi- 
tion in  which  the  climax  of  its  winter  would  fall  in 
aphelion,  the  snow-fields  would  be  at  first  of  very 
small  extent.  Outsido  the  boundaries  of  those 
snow-fields,  the  land  would  be  heated  to  a  temfiera- 
ture  increasingly  hot,  as  year  by  year  the  climax  of 
the  summer  approached  the  perihelion  ;  and  that  high 
temperature  of  the  surrounding  areas  would  produce 
rapid  melting  at  the  margins  of  the  soow-fields. 
Moreover,  even  at  the  extreme  of  glaciatir.n,  the  area 
covered  by  ice  would  form  but  a  small  part  of  the 
frurface  of  a  hemisphere.  Cold  aphelion  winters 
must  be  accompaniecl  by  perihelion  summers  not  only 
potentially  but  actually  hot. 

WiLUAM  North  Rics. 
Wesleyan  Ualveretty.  Htddletown, 
Coon.,  Aug.  IC 


The  causation  of  ptieumonia. 
In  Seirnce  for  Aug.  18.  1886,  p.  183.  I  notice  a 
paragraph  relative  to  resnite  of  (observations  by  Dr. 
Seibert  of  seven  hundred  and  sixty-eight  cases  of 
pneumonia,  wherein  it  appears  that  pneumonia  pre- 
vails to  its  greatest  extent  **  whenever  there  exists  a 
low  or  falling?  temperature,  with  excessive  and  in- 
creasing humidity,  and  high  winds."  This  reminds 
me  that  readers  of  Science  may  be  interested  to  know 
that  facts  respecting  a  very  much  larRer  number  of 
cases,  and  respecting  pneumonia  in  different  parts  of 
the  United  States,  in  E*nglatid,  and  in  India,  —  that 
is  to  say,  in  several  olimatec  and  under  different  con- 
ditions, —  confirm  to  some  extent  the  conclusiona 
reached  by  Dr.  IJeibert,  as  mentioned  by  6'ciVnoe. 
Such  statistics,  presented  by  abstract  at  the  last 
meeting  of  the  American  cUmatological  association, 
demonstrate,  I  think,  that  the  sickness  from  pueu- 
monia  is  absolutely  controlled  by  the  temperature  of 
the  atmosphere.  The  higher  the  temperature,  the 
less  the  sickness  from  pneumonia  ;  and  the  lower  the 
temperature,  the  more  the  sickness  from  pneumonia. 
Thin  is  equivalent  to  saying  that  that  part  of  the 
conclusion  of  Dr.  Seibert  which  relates  to  humidity 
is  an  error  :  because  the  absolute  humidity  of  the  at* 
mosphere  is,  speaking  roughly,  inversely  as  its  tem- 
perature, and  there  is  moat  sickness  from  pneumonia 
when,  or  soon  after,  the  air  is  driest  absolutely  ;  and 
there  is  least  sickness  from  pneumonia  when,  or  soon 
after,  the  air  contains  the  most  vapor  of  water,  that 
is,  when  the  temperature  is  highest.  The  error  of 
many  who  have  written  on  this  subject,  and  prob- 
ably the  error  of  Dr.  Seibert,  consists  partlv  in  call- 
ing the  •  per  cent  of  saturation  of  the  air  (techni- 
cally known  as  '  the  relative  humidity,^  the  humidity 
of  the  atmosphere.  But  the  curve  for  '  relative 
humidity'  is  not,  when  inverted,  the  same  as  the 
curve  for  pneumonia,  as  you  may  see  by  comparing 
such  curves,  on  the  diagramti  I  published,  based 
upon  over  twenty -seven  thousand  weekly  reports  of 
sickness  in  Michigan,  by  observers  in  different  parts 
of  the  state,  and  upon  over  one  hundred  and  twenty 
thuusand  observations  of  the  psychrometer  during 
the  same  time,  namely,  the  feven  years,  1878-trt. 
Relative  humidity  seems  to  have  an  opposite  relation 
in  the  warm  months  to  what  it  has  in  the  coU  months*, 
The  fact,  which  I  think  I  have  completely  demon- 
strated, is,  that  pneumonia  is  quantitatively  propor- 
tional to  the  coldness  and  dryness  of  the  atmosphere  ; 


and,  B9  this  is  true  for  every  roontb  of  the  year,  it 
follows  that,  if  there  is  any  tin^tintonia  which  is  in- 
fections, it  is  absolutely  dependent  upon  those  meteoro- 
lofdL'al  eouditions  for  ita  acliou  upon  the  human 
orBanism. 

In  the  paper  to  which  I  have  referred,  I  hare  ad- 
vftiiotMl  a  theory  of  the  causation  of  pneumonia  eon- 
sifit»"Tii  with  the  facts  demonstrate*!  ;  and,  briefly 
outlined,  it  is  hs  follows  :  Air  expired  from  the  human 
luii^js  is  nearly  saturat^^d  with  vapor  of  water  at  a 
temperature  of  about  98'  F..  and  this  contains  about 
18,69  (irrains  of  vapor  in  each  cubi<'  foot.  The  quan- 
tity of  vapor  exhaled  is  at  all  times  (rreat«r  than  the 
anantity  inhaled  :  but  when  the  air  is  very  cold  and 
ry,  the  quantity  exhaled  is  excf^ive,  as  may  be 
seen  when  we  reflect  that  air  at  32**  F.  can  contain 
in  each  cubic  foot  only  about  two  (grains  of  vapor. 
The  fluid  which  passes  out  from  the  blood  into  the 
air-cells  of  the  lungs,  and  which  normally  ke«p8  them 
moifit,  contains  some  of  the  salts  of  the  blood  ;  and 
the  chloride  of  sodium,  not  being  volatile,  is  mostly 
left  in  the  air-cells  when  the  vapor  passes  out  with 
the  expired  air.  When  the  air  inhaled  is  excessively 
dry  (as  it  always  is  wh(>n  excessively  cold),  this  salt 
collects  in  the  air  cells  of  the  lun^  in  considerable 
proportion.  This  is  proved  by  niv  statistics,  which 
show  the  increaae  of  pneumonia  at  auch  times,  taken 
in  connection  with  the  fact  that  chloride  of  sodium 
in  the  lungs  is  in  excess  in  pneumonia,  which  waa 
proved  in  1851  by  Lionel  S.  Beule.  M.D  ,  of  London, 
Euerlnnd.  Dr.  Beale  also  verified  the  observations  by 
Redtenbacher.  made  in  1850,  that  during  the  onward 
projrreps  of  pneumonia  the  chlorides  dii^appear  from 
the  urine,  and  reappear  when  convalescence  has  been 
established.  In  the  air-cells,  the  chlorides  are  irri- 
tating when  they  becom«>  concentrated ;  but  the 
exudation  of  Bbrine,  which  is  the  mfjst  prominent 
condition  in  pneumonia,  is  probably  favored  by  a 
fact  in  osmosis  which  is  not  (rencrally  well  understood, 
— namely,  tbat  albumen,  which  it  is  usually  con- 
•sidered  will  not  pass  by  ot^mosis.  will  pass  through  no 
animal  membrane  to  a  solution  of  chloride  of  sodium. 
Thus  the  causation  of  pneumonia  by  the  inhalaLiou 
of  cold  dry  air  seems  to  be  completely  worked  out. 
As  a  cause  of  deaths,  pneumonia  is  one  of  the  most 
important  diseases.  It  is  hoped  that  its  prevention 
may  now  begrio. 

Hbkrt  B.  Bakkr. 
Lansing,  Mich.,  Aug.  17. 


The  sweating^  sickness. 

lu  Hume's  *  Ilistory  of  England,*  volume  ii.,  p. 
384,  appears  the  loltowinR  passage  :  "  There  ra^ed  at 
that  time,  in  London  and  other  parts  of  thokin/^dom, 
a  species  of  malady  unknown  to  any  other  afje  or 
nation,  the  *  sweating  sjckness,'  which  occa.sioned  the 
sudden  death  of  great  multitudes,  thout^b  it  seemed 
not  to  be  propai^ated  by  any  coutagious  infection, 
bat  arose  from  the  general  disposition  of  the  air  and 
of  the  human  body.  In  less  than  twenty-four  hours 
the  patient  commonly  died,  or  recovered  :  but  when 
the  pestilence  bad  exerted  its  fury  for  a  few  weeks, 
it  was  observed,  either  from  alterations  in  the  air  or 
from  a  more  proper  regimen  which  had  been  dis- 
covered, to  be  considerably  abated." 

The  time  of  this  endemic  must  have  been  about  the 
summer  of  1485.  just  a  short  time  previous  to  the 
coronation  of  Henry  VII.  The  historian  makes  no 
further  mention  as  regards  the  nature  of  this  malady ; 


in  fact  is  distre$i<ini;ly  concise  in  his  aoconni  of 
interesting  a  disorder. 

Now,  the  object  of  my  letter  is  apparent :  I  wu 
a  little  more  deflnite  information  concerning  this  « 
called  '  sweating  »jckne!*s.'     But  if  perchance,  in  my 
ignorance,  I  am  inquiring  about  a  disease  the  luuno 
of  which  is  synonymous  with  one  at  present  in  exiit- 
eoee,  then  the  mLHjern  name  will  be  all-suflScient. 

K  W.  EVAJ* 
EArtoD,  Penn.,  Awg,  Ifl. 

[The  '  sweatinfiT  sickness'  to  which  our 

dent  refers  prevailed  in  England  during  ; 

both  the  fifteenth  and  sixteenth  centuries  ;  app  ^ 
for  the  first  time  in  1485,  again  in  15CKJ,  for  the1 
time  in   1517.   and  twice  subsequently,   in  1 
1551.     During  this  last  visit,  it  appeared  in 
July  7,  and  during  the  twenty  three  days  that| 
mained  caused  nearly  a  thousand  d<?aths.    The  t 
was  in  the  nature  of  a  fever,  followed  by  swa 
commencing  with  pains  thri.'Ughout  the  boly,  L  _ 
of   heat,   oppression   at  the  (it^tisach,  and  delir 
after   which,   a  profuse  perspiration   of  an  "fl 
odor.     Relapses    were   apt  to  occur. 
many  as  twelve  in  number.     Some  1 1 
ease  as  a  rheumatic  fever,  others  as  :■ 
and  otheris  btill  as  an  influenxa      The  n 
of  the  disease,  in  1185,  was  traced  to  .        i; ... 
fought  at  Bosworth  ;  the  second,  of  lolJ, 

when   London  was  crowded   with  /oi*eign  ar 

and  that  of  1528  was  coincident  with  the  great 
tary  operations  of  Francis  I.  in  Italy.     At  the  .__ 
the   sweatmg  sickness   prevailed   in   England,  th 
country  was  ravaged  by  diseases  and  p««Lilence*  < 
almost    every   name.     Spotted    fever,    brain 
epidemic  flux,  ticurvy.  diphtheria,  small-pox,  a 
scarlet  fever,  aud  erysipelas,  —  all  figured  lar 
mortality  factors  during  these  two  centuries. 

That  England  was  not  blott;d  «jut  of  exi5t«nce  by 
pestilential  disease   during  this  epoch  is  a   marvsj 
Houses  were  constructed  without  any  regard  to  i 
tilatiou  ;  the  floors  were  made  of  loam  covered  ' 
rushes,  which  were  not  removed,  but  were 
with  others  from  time  to  time,  until  the  depoait 
twenty  years  and  more  had  accumulate<l,  —  cootain^ 

ing  bones,  broken  victuals,  and  all  manner  of  * . 

and  saturated  with  the  discharges  of  man  and  be*»U 
The  streets  were  in  the  same  condition,  the  tilth  bein, 
thrown  into  them  from  the  bouses.     Of  this  con, 
of  things  Erasmus  wrote,    '*If,  even  tweolyi 
ago,  I  had  entered  into  a  chamber  which  h*d1 
uninhabited    for   some   months,    1    was  lumie 
seized  with  a  fever."     Add  to  this  the  gluttony^ 
intemperance  of  the  English  people  of  this  time,  l  „ 
some  faiut  idea  may   be  obtained   of  the   influeares  j 
at  work  to  undermine  the  constli :  "  ..up  anvw- 

tors    and  prepare  them  for  epii  .n^.  ^-h«a- 

ever  it  shuald  ap|)ear.     If  our  c,-..^^., ,vijt  drarw 

to  study  this  disease  in  detail,  he  will  Bud  a  fall 
account  in  the  following  works:  '  Historia  rwta 
Henrici,  septimi  regis  Augliae,  vol.  ix.  of  the  worksJ 
of  Francis  Bacon  ;  '  The  epidemics  of  the  middle  ag«k* I 
J.  F  C.  Hecker,  M.  D.,  published  by  the  SydentaBT 
society  ;  '  A  boke  or  counseill  against  the  dimaM  1 
commonly   called  the  sweat  or  sweat-  i  '  r- 

made   by   Jbon   Caius,  doctour   in    ]  ! 
(appendix  to  Becker's  '  epidemics  ot  th>-        .  ..    .^ 
A  very  admirable  r^riumd  of  this  epidemic  disw 
and  of  otliers,  will  be  fuuud  in  '  Public  health/ br] 
Wm.  A.  Grey,  M.  B.,  published  by  Henry  Eansfasv, 
London.  — Ed.] 
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THE  ORIGIN  OF  LASOUAGEH,  A.\D  THE 
AXTIQUITT  OF  SPEAKING  MAN. 
Is  the  study  of  ev^ry  science  tbere  artae  from 
time  to  time  diffiicult  questions  or  probleais  which 
flpcm  to  Imr  the  way  of  the  student  in  one  direc- 
tian  or  another.  It  becomes  apj>arent  that  on  the 
proper  solution  of  these  problems  the  progress  of 
tb<r  iMMenoe  mainly  <lepends  :  and  the  minds  of  all 
iri'iiiirers  are  bent  earnestly  on  the  discovery  of 
thi-  -ujUjtion,  Such,  in  biology,  are  the  questions 
<i(  \}it'  orijijiii  of  life  and  tiie  genesis  of  species. 
Afithr..jMil(igy,  and  its  auxiliary  or  companent 
wi'ti'^-.  'if  rom|»arritir«?  philology. ethnology,  and 
;ir' li:i.  'lo^;),  lifive  their  feharf  of  thcHe  problems. 
'rf*ui.  twu  of  the  most  important  are  un- 
:,\ .  in  philolngy.  the  question  of  the  origin 
linguintic  stocks,  and  in  archaeology,  the  ques- 
ot  the  t>pocb  at  which  man  acquired  the 
isltT  of  speech.  A  In-ief  consideration  uf  these 
ona.  in  the  light  cast  upon  them  by  the  most 
«li«c«>Terie3,  may  therefore  be  deemed  to 
ppropriate  introduction  to  the  work  of 

of  the  origin  of  languages  must 
hI    from  the  different  and   larger 
question  <■''  in  of  language,  which  belongs 

Tttihet  U>  u:'  r^y  proper  than  to  the  science 

«f  lingitisttcs,  an<l  will  come  under  consideration 
the  later  part  of  our  inquiry.  Nor  yet  does 
(juration  concern  the  rise  and  development 
t  different  totxgiioa  belonging  to  one  linguistic 
:  or  family,  like  the  i«ijct>'  languages  of  the 
or  Indo-European  stock,  the  twenty 
hngiii^rt  of  the  Hamito-Semitic  family,  the  one 
bttDdrvd  and  sixty-eight  languagee  enumerated 
bjr  Mr.  R.  N.  Cust  as  composing  the  great  Bantu 
Sotttb  African  family,  and  the  thirty-five 
of  the  wide  sprea<i  Algonkin  stock. 
I  idfoma,  however  much  they  may  differ,  are 
\  tiMsr  lUUare  only  dialects.  The  manner  in  which 
t  idioou  originate  is  perfectly  well  understood. 
1  we  have  no  satisfactory  theory  to  explain  the 
between  the  families  themselves. 
for  example,  we  liave  traced  i>ack  the 
Unguagea  and  the  Semitic  languages  to 
Fpspwmte  mother-tongxiea,  which  we  are  able 

I  of  ftc  addraM  b«furt>  tbe  Motion    of    auttaro* 
_'  of  tbn  Atamrio^n  «Miocl»tlot]  lor  tbfi  «d«aoc€meDt 
^  «C  iOtinea  at    Buffaiu,  Aug.  19.  lA!i«,  b;  Hur»Uo  Bftle.  rlce> 
t  of  ib«  •««?tton. 


to  frame  out  of  the  scattered  dialects,  we  find 
between  these  two  mother-tongues  a  groat  g\ilf, 
which  no  ext^lanatlon  thus  far  proix«ed  has 
Bufticed  to  bridge  over.  How  strongly  the  sense 
of  this  difficulty  has  l»en  felt  by  the  highest 
minds  engaged  in  philological  study,  will  be  evi- 
dent from  two  striking  examples.  Sixty  years 
ago,  Baron  William  von  Humlwldt  found  it  (as 
Dr.  Brinton  states)  "so  contrary  to  the  results  of 
his  prf:ili:inged  and  profound  study  of  languagee, 
to  believe,  for  instance,  that  a  tongue  like  the 
Sanscrit  could  ever  be  develoiH*d  from  one  like 
the  Chinese,  tliat  he  frankly  said  that  he  would 
rather  accept  at  once  the  doctrine  of  those  who 
attribute  the  different  idioms  of  men  to  an  imme- 
diate revelation  from  God."  Fifty  years  later 
Prof.  Abel  Hovelacque,  in  his  work,  '  La  Linguis- 
tique,'  declared,  as  the  final  conclusion  of  science, 
that  there  could  be  no  conceivable  community  of 
origin  between  systems  so  unlike  as  that  of  the 
Indo-European  and  that  of  the  Semitic  tongues. 
"The  abyss  between  the  two  systems,"  heattirms, 
•*  is  not  merely  profound  :  it  is  imftassable." 

The  nimxber  of  distinct  linguistic  stocks  is  com- 
puted to  exceed  two  bmtdred,  most  of  which  are 
foimd  on  tl»e  western  continent.  Various  at- 
tempts have  l>een  made  to  explain  their  origin, 
but  none  have  g^ned  general  acceptance.  Some 
of  the  most  eminent  philologists  have  given  up  the 
question,  in  despair  of  a  solution.  Yet  the  simple 
and  siitllcient  explanation  has  been  lying  close  at 
hand,  awaiting  only,  like  many  other  diacoveriee 
in  science,  the  observation  of  some  facts  of  com- 
mon oiM?urrence  to  bring  it  to  light.  In  the  pr». 
ent  case,  the  two  observers  who  have  made  the 
conclusive  facts  known  to  us  have  lioth  been 
Americans,  and  both  of  them  writern  of  more 
than  ordinary  intelligence  ;  but  both  were  entirely 
unknown  in  this  branch  of  investigation,  and 
both,  moreover,  had  the  ill-fortune  of  publijf«hing 
their  ol)servationB  in  works  of  such  limited  circu- 
lati*)n  that  their  imjKirtant  contributions  to  science 
have  hitherto  failed  to  attain  the  notice  they 
deserved. 

Before  setting  forth  the  facts,  it  will  be  well  to 
state  at  once  the  result  of  the  inquiry.  Brieflj, 
then,  the  plain  conclusion  to  which  all  the  obser- 
vations point,  with  irresistible  force,  is  that  the 
origin  of  linguistic  stocks  is  to  be  found  in  what 
may  lie  terme<J  the  Umguage-making  instinct  of 
ver)  young  children.  From  numerous  caEes,  of 
which  the  history  has  been  traced,  it  appears  that. 
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when  two  children  who  are  just  beginning  to 

Bpt-ak  are  left  much  together,  they  Bometinies  in- 
vent a  complete  lansjuofifi  snfflcient  for  all  pur- 
poses of  mutual  intercourse,  .vet  totally  unintelli- 
gible to  their  parents  and  others  about  them.  The 
first  to  observe,  though  not  the  first  to  publish,  an 
instance  of  this  nature  was  Miss  E.  H.  Wat^ju,  a 
la«ly  of  Boeton,  the  authorese  of  several  esteemed 
works  on  historical  sulijects.  In  giving  to  the 
world,  in  1878,  a  treatise  by  her  father,  the  hite 
George  Watson,  on  'The  structure  of  language,' 
she  prefixed  to  it  an  essay  of  her  own   on  the 

•  Origin  of  language,*  in  wliich  an  interesting 
account  is  given  of  the  'childrens'  language.' 
The  children  in  question  were  twin  boys,  born  in 
IH<H),  in  a  rei<i>Hot^»ble  family,  residing  in  a  suburb 
of  Boston,  They  were  constantly  together,  and 
an  intense  affection  existed  between  them.  *'  At 
the  usual  age,'*  tlie  authoress  states,  "  these  twins 
began   to  talk,   but  strange    to    say,    not    their 

*  mother-tongue.'  They  had  a  language  of  their 
own,  .ind  no  pains  c-ould  induce  them  to  8i)eak 
anything  else.  They  persistently  refused  to  utter 
a  syllable  of  English.  Their  mother  relates  that 
although  she  could  not  understand  their  language, 
she  cHjntrived,  by  attention,  to  discover  what  they 
wished  or  meant."  The  itiiportanl  informal iun  is 
added  that  *•  even  in  that  early  stage,  the  lan- 
guage was  complete  and  full ;  that  is,  it  was  all 
that  was  neeited.  The  thildren  were  at  no  lo?s  to 
express  themselves  in  their  plays,  —  their  •  chatter- 
ings'  with  each  other  all  day."  At  lawt  they  were 
sent  to  a  school,  where  they  gradually  learnetl 
English,  aa  children  learn  a  foreign  language,  and 
the  memory  of  their  own  speech  faded  from  their 
minds. 

Miss  Watson,  unfortimately,  did  nut  bei-ome 
aware  of  these  cireunistances  until  Konie  time 
afterwards,  when  all  recollection  of  this  pectiHar 
language  was  loat,  except  of  a  single  word. 
Another  observer,  at  alxjut  the  same  time,  wiis 
more  fortunate,  A  phybicinu  of  Albany.  Dr. 
E.  R,  Hun,  in  an  article  publi8he<l  in  IMttH,  in 
the  Monthly  Journal  of  psych oiogical  medicine, 
under  the  title  of  *  SinguUir  development  of  lan- 
guage in  a  child,'  has  given  a  clear  and  scientific 
account  of  a  Himilar  phenomenon,  with  speci- 
mens of  the  l.'uigeagp.  In  this  case  the  speech 
was  invented  by  a  little  girl,  aged  four  years  and 
a  half,  iu  conjunction  with  her  brother,  eighteen 
months  yinmger  than  herself.  Ab«:»ut  twenty  of 
the  words  are  given,  most  of  which  were  U8e<l  in 
several  aUie<l  acceptations, — as  inea,  meaning 
both  cat  and  furs  ;  migno-migno^  water,  wash, 
bath  :  Ikiu.  h»oldier,  masic  :  odo.  to  send  for,  to  go 
out.  to  take  away  ;  loaia-wniar,  black,  darkness, 
a  negro.     The  language  had  its  own  forms  of  con- 


struction, as  in  tnea  itatu-waMr.  '  dark  fan'  (lit- 
erally, •  furs  dark ' ),  when  the  adjective  follow* 
its  substantive.  Dr.  Hun  ad<ls.  "She  uses  her 
language  readily  and  freely,  and  when  she  is  with 
her  brother  they  converse  with  great  rapitlity  and 
fluency. " 

Further  incjutries  have  shown  that  such  caaesof 
child -language  are  by  no  means  unctmomon  aiid 
these  cases,  it  must  be  considered,  are,  after  all, 
merely  intensified  forms  of  a  phenomenon  whicb 
is  of  constant  recurrence.  The  inclination  of  very 
young  children  to  employ  words  and  forms  of 
fq>eech  of  their  own  is  well  known,  though  it  in 
only  under  peculiar  circumstances  that  Ihif'  Inn- 
giiage  acquires  the  extent  and  the  permaneniv 
which  it  attained  in  the  casea  now  ret^onled. 

In  the  light  of  the  facts  which  have  now  bfoo 
set  forth,  it  bet'otnes  evident  that,  to  insure  \i» 
creation  of  a  siieech  which  shall  he  the  parent  of 
a  new  linguistic  stock,  all  that  is  needed  is  Uul 
two  or  more  young  children  should  be  plaited  by 
themselves  in  a  condition  where  they  will  b*  en- 
tirely, or  in  a  large  degree,  free  from  the  presisice 
and  influence  of  iheir  elders.  They  mn»t.  of 
course,  continue  in  this  condition  long  enough  to 
grow  up,  to  form  a  household,  and  to  have  de- 
scendants to  whom  they  can  communicate  their 
new  speech.  We  have  only  to  inquire  und« 
what  circumstances  an  occurrence  of  this  nat^ 
can  l>e  expected  to  take  place. 

There  was  once  a  time  when  no  beings  endown 
with    articulate    speech    existed    on    the    glohfl.| 
When  such  beings  appeare<l.  the  spread  of 
human  population  over  the  earth  would  txeoem^ 
rily  be  gradual.     So  very  slow^  and  gradual,  indeed, 
has  it  been,  that  many  outlying  tracts  —  loslond, 
Madeira,   tlie  Azores,  the  Mauritius,  St.  Helena, 
the  Falkland  Lslands,  Bounty  Island,  and  others  — 
have  only  been  i^K^jplcnl  within   recent   ' 
times,  and  ijome  of  them  during  the  pi 
tury.     This  dtlTusion   of  population    n^ 
place  in  various  ways,  and  under  man  ■ 
impulses;  —  sometiraea  as  the  natural  r^ 
crease  and  overcrowding,  sometimes  lla 
dispersiftn  caused  by  war,  frequently  from  a  i^pint 
of  adventure,  and   occasionally   by   accident.  « 
when  a  canoe  was  drifted  on  on  nuknown  tdioif. 
In  most  instances,  a  considerable  iwirty.  c(jmpTi»' 
ing    many    families,   would    emigrate    tpgethnr. 
Such  a  party  would   carry  their   langn  '*^ 

them  ;  and  the  change  of  speech  which  : 
tion  would  pro<iuce  would  be  merely  a 
difference,  such  as  distinguishes  the  <;. 
the  Sanac-rit,  or  the   Ethiopic  frotn    lliti   ^.U-.*!*^ 
The  basis  of  the  langu.ige  would  remain  the  sitir* 
Ifo  length  of  time,  so  far  as  can  be  inf 
the  present  state  of  our  knowledge,  wu 
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ffiMttblanoe  indicatlDg  tbe  common 
i>f  Buch  dialecVlanguages.  But  there  is 
in  wliirli  tbe  spread  of  population 
klure,  that  would  lend  in  this  respect  to 
result.  If  a  aiugle  ])air,  man  and 
ider  off  into  an  uninhabited  re- 
.  after  a  few  years,  bc»th  jx^rish. 
V  of  youni^  children  to  grow  up  by 
JBM  aud  frame  their  own  speech,  tbe  facta 
|Bte  W-en  adduced  will  sliow  tbat  this 
Inrght.  and  probably  would,  be  an  entirely 
Imigunge,  It^i  intiectiona  would  certainly 
>rent  from  thcMe  of  the  parent  tongue,  be* 
\he  spwvh  of  children  under  five  years  of 
\  cx^ninionly  no  inflections.     The  great  maiw 

Rf  nkti,  would  probably  be  new.  Tlie 
[uage-making  iuKtinct  of  the  younger 
ould  be  sufficient  to  overf)Ower  any 
memory  which  their  older  companions 
^tain  nf  the  parental  idiom.  The  l>aby* 
le  'children's  language,'  would  become  the 
le  of  the  new  community,  and  of  the 
wuuld  spring  from  it. 
lo  are  familiar  with  the  habits  of  the 
of  America  know  how  common  it 
[1©  families  to  wander  otl  from  the  main 
thia  manner,  —  sometimes  following  the 
exiled  for  otfences  against  the 
letimes  impelled  by  the  all-|)Owerful 
v€,  when  the  man  and  woman  belong 
or  clans  at  deadly  feud,  or  forbidden 
In  these  latter  cases,  the  object  of 
would  be  to  place  as  wide  a  space  as 
een  themselves  and  their  irate  kin- 
&  modern  times,  when  the  whole  country 
Med,  their  flight  would  merely  carry  them 
EbRitory  of  another  trilie,  among  whom, 
Htofved.  they  would  quickly  be  absorbed, 
the  primitive  ^ieri«»d,  when  a  vast  uninhab- 
gion  stretched  before  them,  it  would  be 
ir  them  to  find  some  sheltered  nook  or 
valley,  in  which  they  might  hope  to  re- 
l»cUTe,  and  near  their  young  brood  unmo- 
ty  human  neighhMirs. 

liider  Hurh    circurastaDces.  disease  or  the 

(es  i»f  a  hunter's  life  should  carry  off  the 

,  the  Mjrrival  of  the  children   would,  it  is 

I  mainly  upon  the  nature  of  the 

..,.         ,.    eatse   with  which  fc»od  could  be 

iiii  seasons  of  the  year.     In  ancient 

the  present  climatal  cimditions  were 

it  is  doubtful  if  a  family  of  children 

jrears  of  age  could  have  live^l  through  a 

ir.     We  are  not,  therefore,  surprised 

no  more  than  four  or  five  linguistic 

fcpreaentetl  in  Europe,  and  that  most 

believed  to  have  been  of  comparatively 


late  introduction.  In  Cahfomia,  on  the  other 
hand,  where  the  cUmate  is  mild  and  equable  be- 
yond example,  and  where  small  fruits,  roots,  and 
other  esculents,  abound  at  all  seasons  of  the  year, 
the  alwrigines  ore  found  to  speak  languages  belong- 
ing to  no  less  than  nineteen  distinct  stocJcs,  In  Bra- 
zil, where  the  same  conditions  prevail,  more  tlian 
a  iuindred  stocks,  lexically  distinct,  have  been 
found  to  exist.  A  review  of  other  linguistic  jirov- 
inces  yields  results  which  strongly  conlirm  the 
views  now  presented.  A  curious  ethnological  fact 
which  tends  in  the  same  direction  is  the  circum- 
stance, which  has  been  notice*!  by  Major  Powell, 
that,  as  a  general  thing,  each  linguistic  family  has 
its  own  mythology.  Of  course,  when  the  childish 
pair  or  group,  in  their  isolated  abode,  framed  their 
new  language  and  transmitted  it  to  their  descend- 
ants, they  must  necessarily  at  the  same  time  have 
framed  a  new  religion  for  themselves  and  their 
posterity  ;  f*)r  the  religious  instinct,  like  the  lan- 
guage-making facidty,  is  a  part  of  the  mental  out- 
fit of  the  human  rsL-e. 

But  we  are  now  brought  face  to  face  with 
another  problem  of  great  difficulty.  The  view 
which  has  just  been  presented  shows  that  all  the 
vast  variety  of  languages  on  earth  may  hiive  arisen 
within  a  comparatively  brief  perio*!  ;  and  many 
facts  seem  to  show  that  the  peopling  <»f  the  globe 
by  the  preseJit  nations  and  trilies  of  men  is  a  quite 
recent  event.  The  traditions  of  the  natives  of 
America.  Noitb  .nnd  South,  have  lieen  gathered 
ami  studied  of  late  years,  by  scientific  inquirers, 
with  great  care  and  valuable  results.  All  these 
traditions,  Eskimo,  Algonkiu,  Iroquois,  Choctaw, 
Mexican,  Maya,  Chibcha,  Peruvi.'m.  represent  the 
people  who  preserved  them  as  new-comers  in  the 
regions  in  which  they  were  found  Vjy  the  whites. 
Ethnologists  are  aware  that  there  is  not  a  tradition, 
a  monument,  or  a  relic  of  any  kind,  on  this  con- 
tinent, which  requires  us  to  carry  back  the  history 
of  any  of  its  aboriginal  tribes,  of  the  existing  race, 
for  a  period  of  three  thousand  years.  In  the 
Pacific  Islands  the  recent  investigations  have  had 
a  still  more  striking  and  definite  result.  We  know, 
on  sufficiently  clejir  evidence,  the  times  when 
most  of  the  groups,  from  New  Zealand  to  the 
Sandwich  Islands,  were  first  settled  by  their  Poly- 
nesian oc'cu pants.  None  of  the  dates  go  back 
beyond  the  Christian  era.  Some  of  them  come 
down  to  the  List  century.  In  Australia,  tlie  able 
missionary  investigators  have  ascertained  that 
the  native«  had  a  distinct  tradition  of  the  arrival 
of  their  ancestors,  who  entere<i  by  the  north-west 
cx>aBt.  It  is  most  unlikely  that,  among  such  a 
barl»rou8  and  wanderinR  race,  a  tradition  of  this 
nature  shi^uld  be  more  than  two  thousand  years 
old.     Probably  it  is  much  less  ancient.     We  know 
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IKwitivelj  that  the  neighboring  group  of  New- 
Zealand  was  settled  only  about  five  hundred  years 
ago.  Passing  on  to  the  old  continent,  we  find 
that  the  Japanese  hlBtorical  traditions  go  back, 
and  that  doubtfully,  only  to  a  period  abtmt  twenty- 
flve  hundred  years  ago ;  tlioee  of  China  only 
ahuut  four  thousand  years  ;  those  of  the  Aryans, 
vaguely,  to  about  the  same  time  :  the  Assyriaus, 
more  surely,  a  little  longer;  and  the  Egyptians  to 
the  date  fixed  by  Lepsius  for  Menes,  not  fjuite 
four  thousand  years  before  Christ.  No  evidence 
of  tjatlition.  or  of  any  monument  of  soeinl  man. 
points  to  his  existence  on  the  enrlh  at  a  period 
exceeding  seven  thousand  years  before  the  present 
time.  Vet  the  investigations  which  have  followed 
the  discoveries  of  Boucher  de  Perthes  have  satis- 
fied the  great  majority  of  scientific  men  that 
human  beings  have  been  living  on  tlie  globe  for  a 
terra  which  must  tK*  computed,  ncit  by  thousand.s 
of  years,  but  by  tens  and  probably  hundretls  of 
thousands.  Writers  of  nil  creeds,  and  of  all 
opinions  on  other  subjects,  concur  in  the  view 
that  the  existence  of  man  goes  back  to  a  remote 
period,  in  comparison  with  which  the  monuments 
of  Egypt  are  but  of  yesterday  ;  and  yet  these 
monuments,  as  has  been  saiiJ.  are  the  oldest  con- 
ytnictions  of  social  man  which  are  known  to  exist. 
How  shall  we  explain  this  sui'prising  discrepancy  'i 
How  shall  we  account  for  the  fact  that  nian  has 
existed  for  possibly  two  hundred  thousand  years, 
and  has  only  begun  to  form  societies  and  to  build 
cities  within  less  than  seven  thousand  years  ?  In 
other  words,  how,  as  scientific  men,  shall  we  bring 
the  conclusions  of  geology  and  jwlaeontology  into 
harmony  with  tboee  of  archaeok)gy  and  history  V 

Fortunately,  the  geologist*  and  physiologists 
theiaselves,  by  their  latest  discoveries,  have  fur- 
nished the  means  of  clearing  up  the  perplexities 
which  their  earlier  researches  had  occasioned. 
We  learn  from  these  discoveries  that  while  a  being 
entitled  to  the  name  of  man  has  occupiefl  some 
portions  of  the  earth  during  a  vast  space  of  time, 
in  one  and  |>erha|»8  two  geological  eras,  the  ac- 
quisition by  this  being  of  the  power  of  speech  ia 
in  all  probability  an  event  of  recent  occurrence. 
The  main  facts  on  which  this  opinion  is  l)ased 
must  necessarily,  in  this  summary,  be  very  Itriefly 
stated. 

The  earliest  men  of  whom  we  have  any  certain 
knowledge,  the  paloeolithic  men,  as  they  are 
styled,  are  distinguished  by  scientific  investiga- 
tors, as  is  well  known,  into  two  distinct  races, 
belonging  to  widely  different  epochs.  Prof.  Boyd 
Dawkins  styles  the  earlier  race  the  '  ri\er-<lrift 
men,'  and  the  later  the  '  cave-men.'  The  river- 
drift  men  were,  in  his  view,  hunters  and  savages 
of  the  lowest  grade.     In  his  opinion,  this  race  is 


now  "  as  cf»mpletcly  extinct  as  the  woolly  rhino- 
ceros or  the  cave-bear."  We  have,  he  cnnsldera, 
no  clue  to  its  ethnology  ;  and  its  relation  to  the 
race  that  succeeded  it  is  doubtful.  The  cAve-Bini 
were  of  a  much  higher  urder.  and  wet*  especially 
remarkable  for  their  artistic  talents.  Prof,  de 
Qualrefagea  distinguishes  the  types  of  the  two 
races  as  the  '  man  of  Canstadt '  >md  the  '  nuin  of 
Cro-Magnon,'— tenus  derived  from  plates  whvrt 
crania  belonging  to  these  races  liave  ^M'on  found, 
Prof.  A.  de  Mortillet  knows  the  earlier  race  a*i  thf 
'  Chellean  man  *  or  the  •  man  of  Neanderthal.*  and 
the  later  as  the  '  Magdaleoran  m-in.' — desigtintifjm 
also  derivetl  from  Icx-alities  where  their  remaim 
or  their  implements  have  been  discovered.  An 
under-jaw  of  an  individual  of  this  nww,  tl»e  ce)»« 
brated  '  jawbone  of  La  Naulette,*  affords  wh«i 
Prof,  de  Slortillet  considers  decisive  evidence  that 
ilR  jioBsesfior  had  not  the  faculty  of  sjieech.  Thil 
evidence  is  thus  stated  by  him:  "  In  Uie  mtddi* 
of  the  inner  cur\-e  of  the  jaw.  in  place  of  a  Uttle 
excrescence  called  the  '  genial  tubercle,'  thtre  i« 
a  hollow,  as  with  monkeys.  Speech  or  articulate 
language,^'  he  continues,  "  is  pr^idiu-ed  by  move- 
ments of  the  tongue  in  certain  wmvh,  These  move- 
ments are  efTectwl  mainly  by  the  fiction  of  the 
muscle  inserted  in  the  genial  t«l>ercle.  The  eiiM- 
ence  of  this  tubercle  is  therefore  e«senliai  to  tb<j 
possession  of  language.  Animals  which  have  out 
the  power  of  speech  do  not  ftoesees  the  gi^nial 
tubercle.  If,  then,  this  tubercle  is  lacking  in  the 
Naulette  jawlxme.  it  is  because  the  man  of  Neso* 
derthul,  the  'Chellean  roan,*  was  inwipal»le  of 
articulate  si)ee<.*h." 

In  1880,  another  jawbone  l>elongi' 
was  found  by  Prtif.  Mas«bka  in  thi 
in  north-eastern  Moravia;  and  in  tlun  ju^.aluA 
the  *  genial  tuliercle '  was  lacking.  The  inferenc* 
derived  from  this  evidence  is  strengthened  by  t^ie 
peculiar  .shai>e  of  the  crania  belonging  to  thi» 
race,  which  are  singularly  low  in  the  frontal 
region,  leading  to  the  lielief  that  tlie  third  or  lower 
frontal  convolution  of  the  brain,  wiinetimee  caUri 
'  Broca's  convolution,'  was  iuiperfe«?tly  developed 
in  the  men  of  this  raoe,  as  it  is  known  to  be  iu  Die 
anthropoid  apes.  It  is  in  this  convolutiob  tlutt 
Dr.  Paul  Broca  has  determined  th«  seal  of  lluf 
faculty  of  language,  Any  lesion  or  disease  of  tbi* 
part  of  the  brain,  as  medical  men  are  aware.  t<n>- 
duces  aphasia,  or  the  bias  of  the  jxiwer  of  »»i>' 

The  succeeding  race,  the  cave-men,  or  nw 
Cro-Magnon,  possessed,  as  their  "Tsae^ms  renuuiv 
show,  not  only  the  *  genial  tubercle.'  but  !*• 
markably  high  and  well-developed  crania.  Prof- 
de  Quatrefages  pronounces  them  *n  roagniflocal 
race.^  Their  carved  and  engraved  impicotBti 
display  a  superior  artistic  faculty.     In  the  opiobB 
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oi  Dr.  Brrx^   Ihey  were  '  on  ibe  tliresln»ltl   of 

dTiUtttion,'    Th««y  seem  to  liave  been  cf»Dtem- 

poraru«  and  ^Kfrbaps  offslioote  of  the  higbly  en- 

ioymd  ijopulatjoua  of  eiirly  Ei?ypt  aud  Afisyria. 

Tbest    gmgularlv    gifted    f>opu)ation8  of    north- 

caitrrn  Africa,  souib-westem  Aaia,  and  we8t<?m 

Eo;  -^  far  as  can   be  judgt?d  from  tbe 

"It-  ncje,  the  earliest  representatives  of 

'    ■     _  ia;ui  on  tbe  glolje.     Yet  there  can  be  no 

■'■I  ii.,ii    they  were  de«cende<l  from   the  river- 

ibi/t  rmt:r.     We  have  not   here  to  deal  with  the 

tingra  nf  It  new  species,  but  simply  with  that  of  a 

wicty.     Thai  In   some  family   of  the  primitive 

tpMrtileae  race  two  or  more  children  should  have 

Wn  bom  with  the  facility  and  or>i::u)g  of  speech 

'• '"  '•—If  a  fact  not  wpecirtlly  remarkable.     Much 

■.ffep«*nt«8  between  parents  and  olTbpring 

T  pear.     Among  those,  for  example,  is 

II  ns  to  have  received  in  physiology 

Hi'  name  of    polydactylism, — a  term 

nji  case  of  children   boni  with  more 

utirtiial    nuinU-r    of     fingers.     M.    de 

::e»  mentions  tliat  in  the  family  of  Zerah 

•ii.      ■  !•  brated    cnJoulator,  four  genera- 

'•-.-»  .1  tins  peculiaritj',  which  commenced 

I  Z*Tiih*»  grandfnther.     In  the  fourth  genera- 

|fuar  children  out  of  eight  still  had  the  super- 

ttngerst,  although   in  each  generation 

fwany-ftngered  parent  had  marrieti  a   person 

tArtng  normal   liandB.     Plainly,  he  adds,  if  thia 

C'ulbaro    family   had   been    dealt   with    like   the 

Aoaon  |jre<ed   of  sheep,  a  six-tingered  variety  of 

tiw  human  race  woiild  have  t)een   formed  :  and 

fiiaa,  it   may  lie  added,  would    have    l>een   a  far 

ki  tiou   than  waa  the  production  of  a 

h,t  ilewfnding  from  a  speechlefts  pair. 

aj.jH'jirance  of  a  nixth   finger   re<|uire8  new 

boont.     tnuiM:le«.    iind    (eudons,    with     additional 

I  Inwling  ultimately  to  the  brum.     There  is 

1  r*^^-^!  to  believe  that   the  Hrwt  endowment 

j.indetl  far  less  change  than  this. 

^..  ii^tl   oljservers   have    sought    to   dis- 

rer  by  vaHous  indications,  such  as  the  accumn- 

km  «>f    J<*brit»  in    cave*,    the   layerg  of  earth 

I  by  »irenmB.  the  growth  of  \xjgH.  and  other 

^▼idrocvft.  the  time  wliich  hn»  elapsed  from   the 

era  of  Ihi'  cmve-men  and  the  nef)Iitliic  race  to  our 

<iwn    UnM*.      An   their    lonrlusiona  are  in   sul)- 

l  arrord     While  the  existence  of  the  earlier 

■t  race,  gften  l*ack  to  an  indefi- 

I    according  lo  Bome  opinione, 

two  hundred  thuiisanti  years,  nearly 

be   «>tJtnate»   place   the   apjiearance   of    the 

Ihfcc  race,  or  men  of  the  p<jliBhefJ-stone  epoch. 

•even  tbouaand  years,  and  that  of   their 

thr  CAve-men,  within  eight   thou- 

[  jppgirt,  fr^  •'   ■-■'  "^-n  time. 


Tlie  question  of  the  region  in  which  siH-aking 
man  first  appeared  is  one  on  which  there  in  room 
for  a  wide  difference  of  opinion,  It  is  a  quesHun 
about  which  no  one  will  vent\u-e  to  dogmatize. 
The  natural  supposition,  of  course,  would  be  that 
this  tirst  appearance  took  place  somewhere  near 
the  centres  of  the  earliest  civilization.  The»e 
cetitres  were  in  Egypt  and  Assyria.  Between 
thoHe  countries  lies  Arabia,  in  which,  amidst  the 
sandy  desert  that  protects  the  land  from  inv(idion. 
there  are  many  oases,  large  and  .small,  blessed 
with  a  most  genial  climate  and  a  fruitful  soil. 
From  that  primitive  centre,  if  such  it  waa,  tlie 
increasing  population  would  speedily  overflow 
into  the  plains  of  Mesopotamia  and  the  fertile 
valley  of  the  Nile  ;  and  there,  or  in  their  near 
vicinity,  nearly  all  the  animals  which  were  first 
tamed,  and  nearly  all  the  plants  which  were  first 
cultivated,  would  be  fotmd.  We  neerl  not  be  sur- 
prised, therefore,  to  find  that  the  great  majority 
of  investigators  have  looked  to  scnith- western 
^Vsia  for  the  primitive  fi4:'at  of  the  human  race. 
The  most  distinct  tradition  that  has  come  down 
to  us  of  the  earliest  belief  respecting  the  creation 
of  man  —  the  tradition  which  is  preserved  in  the 
Hebrew  narrative  —  places  it  in  an  oaais  on  tbe 
Arabian  border,  and  dates  it  apparently  at  about 
the  tijne  when,  .is  all  the  evidence  seems  to  show, 
man  endowed  with  sp»eech  first  appeared, 

The  conclusions  to  which  this  inquiry.  guide«I 
by  tbe  most  recent  discoveries  of  science,  has 
directe*!  us,  may  be  briefly  summed  up.  We  find 
that  the  ideaw  of  the  antiquity  of  man  which  have 
prevaile<l  of  late  years,  and  more  especially  since 
Lyell  published  his  notable  work  on  the  srnbject. 
must  be  considerably  ruo4iifle«l.  No  doubt,  if  we 
are  wilting  to  give  the  name  of  man  to  a  half- 
brutish  i)eing,  incapable  of  speech,  whose  only 
human  accomplishments  were  those  of  using  fire 
and  of  making  a  single  clumsy  stone  implement, 
we  nmst  allow  to  this  being  an  existence  of  vast 
and  as  yet  undefined  duration,  shared  with  the 
mammoth,  the  woolly  rhimx^eros,  and  other  ex- 
tinct animals.  But  if,  with  many  writers,  we 
term  the  beings  of  this  race  the  precursors  of 
man,  and  restrict  the  name  of  men  to  the  mem- 
bers bt  the  speaking  race  that  followed  them, 
then  the  firet  appearance  of  man,  properly  80 
Htyled,  must  be  dated  at  about  the  time  to  nhich 
it  was  ascribeil  l>efore  the  discoveries  of  Boucher 
de  Perthes  had  startled  the  civilized  world,  —  tJiat 
is,  somewhere  between  six  thousand  and  ten 
thousand  years  ago.  And  this  man  who  thus  ap- 
peare<l  was  not  a  being  of  feeble  ^>ower8,  a  dull- 
witted  savage,  on  the  mental  level  of  the  degen- 
erate Auptralian  or  Hottentot  of  our  day.  He 
possessetl  and  manifeeted,  from  the  first,  Intel- 
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lectual  faculties  of  the  highest  order,  such  as 
one  of  hia  descendants  have  Burpaaaed.  liis 
rspeec-h,  we  may  be  sure,  was  not  a  mere  inunible 
of  disjointed  sounds,  frameil  of  interjections  and 
of  imitations  of  the  criea  of  beasts  and  birds.  It 
was,  like  every  language  now  s)K)ken  anywhere 
on  earth  by  any  tribe,  however  rude  or  savage,  a 
full,  expressive,  well-<»rganized  speech,  complete 
in  ;ill  its  parts.  Tlie  first  men  spoke,  because 
they  possessed,  along  with  the  vocal  oi^ans,  tlie 
cerebral  faculty  of  speech.  As  Professor  Max  Miil- 
ler  lias  well  said,  "that  faculty  was  an  instinct 
of  the  mind,  as  irresistible  as  any  other  instinct," 
It  was  as  imix-Msible  for  the  first  chilil  endowed 
with  tlxis  faculty  not  to  speak,  in  the  presence  of 
a  companion  similarly  endowed,  as  it  would  be 
for  a  nightingale  or  a  thrush  not  to  carol  to  its 
mate.  The  same  faculty  creates  the  same  neces- 
sity in  our  days  ;  and  its  exercise  by  young  chil- 
dren, when  accidentally  isolated  from  the  teach- 
ings and  influence  of  grown  companions,  will 
readily  account  for  the  existence  of  all  the  diver- 
sities of  speech  on  our  globe. 


WHAT  IS  NERVE -FORCE? 

A  DTSTiNOUiBHED  blologist  has  remarked,  with 
.great  truth,  that  the  study  of  the  nervous  system 
-Ib  the  true  tield  of  Iwittie  for  physiologists,  all 
other  investigations,  however  interesting  and  im- 
portant, being  of  the  nature  of  skirmishes,  pre- 
paratory for  and  surely  leading  up  to  the  final 
conflict,  in  wliich  we  must  engage  before  we  can 
hope  to  gain  a  position  from  which  nature's  most 
mysterious  processes  are  laid  bare  to  our  view. 
Of  all  the  functions  of  the  nervous  system,  the 
one  which,  at  first  sight,  would  seem  most  acces- 
sible to  investigation,  is  that  of  the  nerve-fibre 
itself.  Wluit  conception  can  we  form  of  the 
physical  or  chemical  changes  whicli  take  place  in 
those  white  glistening  bande  which  are  for  ua  the 
only  nli.ounels  through  which  knowledge  of  the 
physical  universe  can  be  obtained,  and  which  also 
enable  us  t^  impress  upon  the  world  around  us  the 
evidence  of  our  cunscitum  f>ersonality  ? 

With  the  discoveries  of  Du  Bois  Reymond,  the 
hoi)e  artjse  that  nerve-activity  might  be  explained 
as  an  electrical  phenomenon,  and  the  attempts 
made  to  build  up  a  satisfactorj'  electrical  theory 
of  nervous  action  have  been  ntunerous  and  in- 
genious. Tl^e  imp<»rtant  facts  which  forbid  the 
identification  of  nerve-force  with  electricity  are : 
the  absence  of  an  iusulatiuR  sheath  on  the  nerve- 
fibre,  the  slow  rate  at  which  the  nerve-force  is 

Abfltn«t  of  u)  tddreBS  before  the  sectJoct  ot  biology  of 
the  American  ajtAOciatlod  for  the  adraDOf^ment  of  soleDoe 
at  Buffalo.  Aug.  10,  1H8A,  by  Dr.  H.  P.  Buwdltcb,  ot  Bogtoo, 
Jlf aaa,,  rioe-presldotit  of  tbe  saatloo. 


transmitted,  and  the  effect  of  a  ligature  on 
nerve  in  preventing   the   }>a8sage  of  nerve-fon 
while    not    interfering   with   that    of    electricili 
The    electrical   phenomena    connet^ted  with    llie 
functional  activity  of  nerves  (action-current,  ele 
trotfluus)  appear,   therefore,   to  be  secondary 
their  character,  and  not  to  constitute  the  easentiii 
proce^  in  nerve  action.  In  this  connection  shook 
be  noted  an   experiment  of    d'Arsonval.'    wlj 
sliowK   how   the  eltH'lrical   phenomena  aaaociaiedl 
with  the  activity  of  nerves  may  }>e  imital*^  hy 
purely  physical  means.    This  observer  fille«l  a  e^him 
tube,  of  one  or  two  millimetres  interior  <liameter, 
with  drojjs  of  mercury  alternating  with  drops  »f 
acidulated  water,  tlius  forming  a  series  of  capil- 
lary electrometers.      Tlie  tube  wus  ck»ed  at  its 
two  ends  with  rubber  membranes,  and   was  prtK 
vided  with  lateral  o|>ening8  by  which  its  intfrior 
could  be   connected   with    electrical    ctmductor*. 
A  blow  upon  one  of  the  membranes  caused  aa 
imdulation  of  the  liquid  c<»lumn,  which  wus  prup* 
ugated  from  one  end  to  the  other  of  the  cnbe, 
and    waa  accompanied   bj*  a  wave  ot  electrical 
oecillation,    which    was  propagated  at  the  M.':iiif 
rate.  The  phenomenon  is, according  to d' Arson,  i 
to  he  explained    as   follows :  Tlie  blow  upf)n  the 
membrane  clianges  the  form  of  the  surfaoe  of 
contact  between  the  first  two  cylinders  of  njercurjr^ 
and    acidulated   water.     This  change  of  form 
transmittetl   to  the    following    cylinders  with  tl 
rapidity  dependent  upon  the  nature  of  the  Ouiilrl 
But  each  of  these  chaoges  of  shape   is  aooanipl 
panied  by  the  production  of  an  electric  curnailT 
(Lippmann's    phenomenon,  due    to    variation  nfl 
superficial  tension),  and  the  tube  is  therefore  trar*' 
ersed   by  an  electric  wave,  which  necessarily  IimI 
the  same   rate  as   the   undulation   of  the  liquidl 
colunm.     Tlie  analogy  between  this  pheuomenoal 
and  the  wave-like  propagation  of  tbe  aclion-ctir> 
rent  iu  n'^rves  is  sufficiently  ob\*iou8. 

In  stiidying  the  nature  of  nerve- force,  two  aJttT' 
natives    presejit   themselves.     We   may   coocdw 
the     impulse     to     be    conducted     through     the 
nerve-fibre    by   a  series   of  retrograde    chemicd 
changes  in  the  successive  molei'ules  of  the  ti^rn^ 
subMlaiJce,  the  change  occurring  in  one  portion  of 
the  fibri*  acting  to   produce   a  similar  ch«Dg«  in 
the  neighboring  jwrtion.     As  this   prooeea   te  •»- 
sociated  with  the  using  up  of  organic  materta). 
and  tbe  consequent  discharge  of  (potential  eD«f|y 
in  the  successive  portions  of  the  Der\e,  the  tbeorj 
maybe  called  '  the  discharging  hypotheaia.'    Tbti 
burning  of  a  line  of  guniK>wder  may  be  taken  »\ 
an  example  of  this  sort  of  action.     On  tbe  otberl 
hand,  we  may  conceive  that  the   nerve-force  ill 
transmitted  from  molecule  to  m{>lecule  by  9tmt\ 
»  Comptea  reyuttu  tof.  biol.^  April  8,  I**. 
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ttory  scticm,  as  sound  1b  transmitted 
a  slrfU'hed  wire.     As  this   theory  does 
t»Ive  the  using  up  of  any  material,  hut  siiu- 
Irnnsferriiig  of  motion,  it  may  be  called 
ic  hypothesis.' 

ih  as  the  discharging  hyiiotheHisint'olves 
■tion  of  organic  material,  we  may,  if 
-y  be  correct,  reasonably  expect  to  find 
ixe  nerve-flbre  evidences  of  chemica]  de- 
and  of  heat  production.  Moreover, 
ic  substances  areuued  faster  than  they 
placed,  or  tlieir  products  of  decomposition 
Ipcl.  as  they  would  naturallj-  be  under  con- 
Itimulatioo,  we  may  exi»ect  to  observe  a 
tttion  of  nerve-action  during  the  continuance 
Ktiniuiation  :  in  other  words,  we  sbaJl  have 
fnomena  of  fatigue.  On  the  kinetic  hypoth- 
n  the  other  hand,  we  may  exiiect  to  find 
ire  absence  of  chemical  decomposition  and 
IV  ftnd,  if  the  moving  particles  are  endowed 
)erfect  eJasticity,  an  absence  also  of  heat 

only  functional  chemical  change  of  nerves 
>  existence  of  which  an  experimental  proof 
len  offered,  is  the  change  in  the  reaction 
te«t-paper.  Just  aji  the  normally  alkaline 
of  muscles  becomes  neutral  or  acid  in 
y,  9o,  according  to  Funke  '  and  Ranke."  do 
Bbn^  and  the  wliite  sutetance  of  the  spinal 
f  'n  activity  from  an  aikaUne  to  an 

;>  Liebreich*  and    Heidenhain,*  on 

iinT  liHJid,  experimenting  with  a  slightly 
nt  method,  failed  to  get  any  evidence  of 
iiiitication  of  nerves  in  conneitirm  with 
activity.  Tlie  phenomenon  must  in- 
icate  one.  smce  Ranke  himself  urges 
i«8iiou  Abould  be  decided  by  exjjeri- 
spiiutl  cord,  and  should  not  depend 
Liubiful  results  of  tests  a|)plied  to  the 
Now,  since  the  cord  coatains 
white  substance,  and  as  the  gray 
ing  to  Ranke  himself,  becomes 
the  whit«  in  functional  activity, 
that  an  acid  reaction  of  the  white  sulj- 
ihe  spinal  cord  may  depend  u\\ou  an  acid 
I  the  gray  and  passing  by  diffusion  into 
!  tajice.     Thia  poesibility,  which  Ls 

I  by  Ranke,  seems  to  deprive  the 
tlie  spinal  cord  of  what  little  value 
as  evidence  of  tlie  producLion  of 
oonnectiaa  with  the  activity  of  nerve- 

chemicA]  changes  which  have  occa- 

^   Frankfurt,  I8rt7.  T8. 
■  ntnUM,  >Md.  W(ML.  IMS,  8SS. 


aionally  been  asserted  to  occur  in  active  nerves, 
rest  on  still  wenker  experimental  evidence,  and  it 
is  therefore  clear  that  chemical  investigation  gives 
us  but  little  reason  for  maintaining  a  discharging, 
in  opposition  to  a  kinetic,  theory  of  nerve  action. 

The  first  experiments  to  test  the  hejit^prmluc- 
tion  of  active  nerves  were  th«»s«:^  of  Ilelmholtz,' 
who,  after  studying  the  analogous  phenomenon  in 
musclf?s,  extended  his  investigations  to  nerve- 
fibres.  He  failed,  however,  when  all  sources  of 
error  were  carfully  avoided,  to  obtain  any  evi- 
dence of  heat- production  in  connection  with 
nervous  activity,  though  his  apparatus  was  capa- 
ble of  regitftering  a  change  of  temperature  of 
0.002*  C.  Similar  negative  resiilta  were  obtained 
by  Heidenhain."  On  the  other  hand.  Valentine,' 
Oehl,*  and  Schiff*  maintained  that  nerve-fibres 
really  are  warmed  by  the  passage  of  the  nerve 
impulse.  It  seems,  then,  that  the  results  of 
tliermometric  investigations  speak  no  more  jKjei- 
tively  than  those  of  chemical  research  in  favor 
of  a  discharging  rather  than  a  kmetic  theory  of 
nerve  action. 

The  evidence  of  the  activity  of  a  nerve  may  be 
either  direct  or  indirect.  The  direct  evidence 
consists  in  the  occurrence  of  tliat  change  of  the 
electrical  condition  known  as  the  •  negative  varia- 
tion," of  Du  Bois  Reymond,  or  the  '  action-cur- 
rent.' of  Hermann.  Tlie  latter  writer  quotes  the 
former  as  authority  for  the  statemt-nt  that  this 
phenomenon  becomes  less  intense  in  successive 
repetitions  of  the  experiment,  and  regards  this  as 
evidence  of  the  exhaustion  of  the  nerve-fibre. 
Unfortunately,  Hermann  does  not  refer  (o  the 
exact  passage  which  contains  this  statement,  and 
an  examination  of  the  chapter  on  the  negative 
variation  of  nerves,  in  Du  Bois  Reymond'3  *  Un- 
tersuchungen.'  fails  to  show  any  systematic  study 
of  the  effects  of  fatigue  on  this  phenomenon. 

The  indirect  evidence  of  the  activity  of  a  nerve 
consists  in  tlie  effect  which  it  produces  upon  the 
central  and  periphei-al  organ?  with  which  it  is 
connected.  Of  these  effects,  the  contraction  of  a 
muscle  is  the  one  which  is  most  conveniently  ob- 
served, but  the  fact  that  a  muscle  is  more  readily 
exhaustetl  than  a  nerve,  renders  it  impos.-eible  to 
study  the  fatigue  of  nerves  in  this  way  without 
some  special  mo<lification  of  the  experiment. 

Bernstein  *  was  the  first  to  employ  the  muscular 
contraction  in  experiments  on  the  exhaustion  of 
nerves.  This  oliserver  finally  reached  the  conclu- 
sion that  a  nerve  may  be  exhamited  by  5'  -  15' 
tetanic   stimulation.     The  experiments  of   Bern- 

'  AjxMv,  anat.  und  phyf..  UMS,  168. 

«  ^{tuiteii.  ir.  S50.      *  Moleaobott  '  CToderMiob.'  ix.  2tt. 

•  Gat.  med.  Parit.  1686,  :i25.     »  PfiQger'a  archtv.,  Ir.  290. 

♦  Pfluger't  urvhiv.,  XT.  5886^ 
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stein  have  recently  been  repeated  by  Wedenakii,' 
who  was  unable  to  find  any  evidence  of  the  ex- 
haufilion  of  the  nerve,  even  after  the  tetanic 
stimulation  had  continued  six  hours.  A  study  of 
the  subject  uiK>n  warm-blooded  aaimals  seeming 
desirable,  experiments  were  made  upon  cats,  in 
the  Uibcirutory  of  the  Harvard  medical  scho«jl.' 
It  was  found  that  stinnilation  of  the  nerve  lasting 
from  one  and  a  half  lo  four  hours  (the  aiiiscle  be- 
ing prevented  from  contracting  by  curare)  did  not 
exhaust  the  nerve,  since  on  the  elimination  of  the 
curare  the  muscle  be^n  to  contract. 

It  thus  appears  that  evidence  of  fatigue  in 
nerves  resulting  from  functional  activity  is  as 
difficult  to  obtain  a»  that  of  chemical  change  or  of 
heat-pnMluclioa.  It  is  conceivable  that  the  irrita- 
bility of  a  nerve  should  depend  upon  its  poeseseing 
a  certain  detinite  chemical  comixxaition,  constantly 
maintained  by  metabolic  changes,  and  yet  that  the 
irritation  of  the  nerve  should  produce  no  change 
whatever  in  itn  composition. 

In  support  of  tliis  view,  an  analogi'  may  he 
drawn  from  the  physiology  of  the  muscular  sys- 
tem. We  Hnd  here  that  the  power  of  the  muscles 
to  perform  their  function  is  intimately  associated 
with  the  amount  of  nitrogenous  material  under- 
going decomposition  in  Ihe  Ixnly,  but  the  i>erform- 
anceof  a  given  amoimtof  muscular  work,  if  with- 
in physiological  liruil<j,  does  not  effect  the  amount 
of  nitrogen  excreted.  In  the  case  of  miiscles,  to 
tie  sure,  we  have  evidence  of  a  considerable 
decomposition  of  non-nitrogenous  material,  and 
also  of  heat-productiOn  in  connection  with  func- 
tional activity,  but,  if  we  limit  our  consideration 
to  the  aitrogenous  element  of  muscular  substance, 
the  hypothesis  above  proposed  for  nerves  findu  its 
complete  analogy  in  the  muscular  system. 

We  have  thus  seen  tlmt  investigations  into  the 
chemical  changes,  the  heat-production,  and  the 
fatigue  of  active  nerves,  all  lead  tt:i  results  more 
favorable  t<^  a  kinetic  than  to  a  discharging  theory 
of  nerve  action. 

We  may,  therefore,  reas<^nably  hope  that  future 
researches,  if  tiirected  on  Ibis  line,  will  ihrow 
further  tight  un  this  most  mysterious  and  interest- 
iug  process. 

In  the  'Catalogue  of  printed  tKX)k8*  in  the 
British  mut^cum,  now  issuing  in  random  instal- 
meuts,  one  heading  which  has  just  tieen  com- 
pleted —  '  Academies*  —  is  of  special  scientiflc  in- 
terest. This  and  '  Periodical  publications^  (which 
is  also  nearly  completed,  four  of  the  five  parte 
being  out)  will  indeed  include  reference  lo  a  large 
proportion  of  scientific  literature,   and    it  ia  not 

»  Cmtratbl.  med.  Win.,  1884,  0*. 

*  Bowditob,  Journal  of  phynology,  rl.  IJia. 


probable  that  any  library  in  the  world  can  at  all 
comjtete  with  the  British  museum  in   its  general 
completeness  in   these  department*.     Tlie  earher 
publication  of  (his  list  of  titles  of  society  public 
tions  would  have  rendered  the  catalogues  of  Scud 
der  and  Ik)lton  more  satisfactory.     The  volume  of  1 
'Academies'   is  a   folio  of   1018  i)ages.      LondooJ 
alone  «Tccupies  one  jiart   with  nearly   2(X)  iw^e 
though  Paris  has  less  than  00.     The  publicatiun 
are  arranged  under  th<(;  name  of  Ujo  issuing  bod/^ 
and  these  alphaLtetically   under  the  town  wh 
situated,  the  towns  having  their  English  form  i 
making  a  single  alphabet.     Thus  Compiegne.  Co 
cord,    Constantina,    Constantinople,    and    Co 
Imgen  follow  Lu  that  order.     A  few  countries 
introduced    into   the  alphabet   for  some   gen 
societies,  though  other  siX'iftiea  with  e*jual  rlgli 
to  a  national  name  are   placed   under  the  seat  < 
government.     The  L'nited  States  does  not  appear^ 
and  it  would  be  difficult  to  say  where  to 
for  our  peripatetic  societies.     Certainly  the  Ame 
ican    association    pubhcations    can    nowhere 
found,  though  they  are  doubtless  in  the  ikiuseaffl,| 
as  we  note   one  or  two  other   omissions  knowg 
to  us  to  be   there.     Only    completed    seriee 
fully  entered  ;  of  others,  the  first  volume  in  lb 
(lossession    of    the   museum   is    given,   with 
abided   words,   'in   progress.'     There  is  no  tr 
literation.  but  Greek,  Russian,   Persian,  or  wh 
not,  axe  mixed  in  one  alphuliet  with  the  Rom&oJ 
Some   curious    rules    have    been    followed  in 
alplmlietization  :   thus  'Sociele  cuvierienne' 
cedes  '  Society  d'acclimatation,"  because  of  the  | 
osition  in  the  latter  ;  yet  Le   •  bureau   des  longi^ 
tudes "  is  made  to  precede  La  '  society  cuvicriennri 
by  dropping  the  objectionable  particles  frtim  Ih 
full  names.     These,  of  course,  are  minor  matte 
and  it  would  lake  a  good  many  such  to  detract  i 
any  serious  measure  from  the  value  of  this  i 
lent  and  carefully  edited  work. 


—  Messrs.  Jackman  and  Webster  report  in  tiiie 
Photoffraphic  neuis  their  results  in  pbotogxapliinj; 
the  retina  of  the  human  eye.  A  small  camfra 
was  employed,  placed  Ix'thind  an  ophth^lmnsoopr. 
and  the  albo-carlKtn  gaslight  was  the  niean;:  of 
illumination.  In  the  photograph  tlu"  nornuii 
ping  of  the  optic  disk  and  the  principal  tu 
vessels  are  readily  disoemed.  It  is  evident  thti 
but  a  beginning  has  Ijeen  made  in  this  methtxl  al 
research  ;  but,  if  continued,  very  vnluablo  rpsuUs 
may  be  obtained.  The  method  of  BrainenJ  and 
French  in  photograplung  the  vocal  cords  and  ihn 
interior  of  the  larynx  promisee  e«^l     "  li 

is  now  employed  by  a  number  of  In  i J 

making   permanent   records  of   almurm<;iliUi3 
these  parts. 
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KMENT  AND  CRITICISM. 
cxsvm>  OOOD6  are  being  imported 
>  rapidly  and  in  such  quantities  as  to 
teproducere  of  tliat  countrj*.  Aa  a  result 
^Hiall  probably  ere  a  rerivificaiionof  all 
^Bb  reported  in  the  daily  papers  in  past 
'poisoning  from  these  articles,  Borae  of 
^s  have  been  due  to  the  negligence  of 
^Hed  in  t^e  canning  process,  but  most 
^^re  undoubtedly  due  to  carelessness!  or 
thought  in  the  consumer.  That  the  con- 
Borae  of  th»?  millions  of  cans  annually  put 

Hpt  in  the  United  States  sbould  spoil  is 
^dered  at,  inasmuch  as  every  house- 
•  some  experience  in  lier  domestic  pre- 
I  but  in  most  of  the  instances  where  sick- 
I  occurre<l  from  the  consumjition  of  such 

Kur  or  the  taste  gave  ample  warning, 
T  TO  B5  REGRETTED  that  the  work  of 
corps  of  the  New  York  health  de- 
I  not  carried  on  this  year,  as  hereto- 
lie  amount  of  money  which  was  asked  of 
|l  of  apportionment  was  flO.CNX),  the  same 
it  yean  ;  but  for  some  reason,  which  was 
^ly  Batisfactory  to  that  body,  although 
|glj  uDsatiftfactory  to  the  general  public, 
^t  was  not  allowed,  and  the  poor  chil- 
ilhe  metropolis  have  suffered  accordingly, 
tliis  coq)fi.  consisting  of  50  pliysicians, 
I,1T8  houses  of  the  tenement  class,  visited 
and  actually  treated  3,934  cases 
|whJch  ^rould  otherwise  hare  gone 
'  illness,  either  to  recovery  or  death, 
'  any  physician.  Inasmuch  as  1,850 
were  of  a  diairhoeal  nature,  the 
nrf  a  fatal  termination  in  the  majority 
k  g;reat :  291  children  were  found  affected 
^tagious  disease,  and  the  necessary  steps 
1  disinfect  were  carried  out,  —  a  sani- 
lion  which  would  not  have  been  ex- 
I  not  been  on  duty.  Besides 
were  distributed  11,579 
tions  to  poor  and  ignorant 


mothers  as  to  the  care  of  their  infants,  and  5,000 
tickets  distributed,  each  guaranteeing  its  holder  a 
day  on  the  water  under  the  refreshing  influence  of 
the  ocean  breezes.  That  such  work  as  tbis,  affect- 
ing as  it  does  the  lives  of  thoueands,  shoidd  he  left 
ujidone  in  a  great  city  like  New  York,  where  tens 
of  millions  are  annually  spent  for  the  maintenance 
of  the  city  government,  to  save  a  paltry  $10,000, 
or,  what  is  more  likely,  to  satisfy  some  personal 
or  pohtical  grievance,  is  Utile  less  than  criminal. 
Brooklyn,  during  the  past  year,  had  the  services 
of  a  vohmteer  summer  corr«,  and  this  year  has 
put  in  the  field  a  paid  corps,  which  is  doing  excel* 
lent  service.  The  action  of  New  York  is  only 
paralleled  by  that  of  the  United  States  toward 
the  National  board  of  health. 


Professor  Lemaistbs  of  Limoges  describes  a 
new  disease  which  is  at  the  present  lime  quite  prev- 
alent among  the  school-children  of  France.  It 
is  known  among  the  conomon  people  as  perl^Jie, 
and  is  contagious.  It  consists  in  an  abrasion  in 
the  comers  of  the  mouth,  which  become  little  ul- 
cers and  sometimes  bleed:  it  lasts  from  two  to  four 
weeks.  The  description  given  of  it  corresponds  to 
what  is  commonly  called  in  this  country  a  'cold- 
sore  '  or  '  fever-blister.'  In  the  sore  Lemaistre  has 
found  a  microbe  which  he  calls  Streptococcus  pU- 
catilis.  These  have  been  found  in  drinking-water, 
and  it  is  surmised  that  Uiey  have  been  transferred 
to  the  lips  of  a  person,  thence  to  the  edge  of  a  cup, 
and  thus  all  who  used  the  cup  became  affected. 
Professor  Lemaistre  has  examiued  the  5,500  chil- 
dren who  attend  the  83  schools  of  Limoges,  and 
has  found  312,  or  1  in  17,  affected  with  this 
disease.  Although  Professor  Lemaistre  is  con- 
nected with  the  tk'ole  de  medecine  of  Limoges, 
bis  explanation  is  to  be  accepted  with  a  good  deal 
of  caution.  It  is  hardly  probable  that  a  new 
disease  has  been  discovered,  or  tliat  its  method  of 
propagation  can  be  so  easily  explained.  Tlie  diffi- 
culties sniTounding  the  demonstration  of  the  con- 
nection between  microbes  and  disease  are  so  great, 
and  the  men  competent  to  trace  the  various  steps 
in  the  prcx-ess  so  few,  that  we  shall  feel  compelled 
to  wait  for  further  evidence  before  we  accept  per- 
IccJie  as  a  new  disease,  and  this  variety  of  Strepto- 
coccus as  its  germ. 


THE   HEALTH   OF  NEW    YORK    DURING 
JULY. 

The  month  of  July  baa  the  highest  mortality  of 
the  year,  its  deatlie  running  up  to  the  startlinff 
figure  of  4,198,  an  excess  of  1,4:J6  deatlis  over  tlie 
month  of  June.  This  represents  a  daily  average 
throaghout  the  month  of  more  than  135,  The  8tJi 
of  the  month  was  characterized  by  the  greatest  daily 
mortality,  240,  which  has  occurre<l  since  18!HtJ  «et 
in,  and  it  is  more  than  probable  that  this  will  not 
be  ejcceeded  during  the  entire  twelve  months. 
More  than  one  thousand  of  the  monthly  increase 
was  due  to  diarrhoeal  diseaa^a  ;  and,  of  children 
imder  five  yeara  of  age.  1,125  more  died  than  in 
the  preceding  month.  If  this  fact  is  borne  in  mind 
in  reading  the  remarks  made  elsewhere  on  the 
failure  to  provide  fundg  for  the  avimmer  corpe  of 
phytticians  to  visit  the  tenement  houses,  the  grose 
outrage  of  this  neglect  will  be  better  apjireciated. 
Tlie  sudden  and  fearful  rise  of  the  mortaUty 
curves  as  represented  in  the  chart  is  very  striking. 
It  will  be  remembered  that  in  the  early  part  of 
tlie  year  the  lines  of  scarlet-fever  and  diarrhoeal 
diseases  were  so  nearly  coincident  that  at  times 
they  could  not  lie  distinguiahe<l,  and  that  atten- 
tion was  then  called  to  the  fact,  that,  as  summer 
approached,  these  lines  would  gradually  sef^arate, 
until  in  midsummer  we  Hhould  iHnd  them  at  a 
great  distance  from  each  other.  That  time  has 
come :  while  acarlet-fever  has  on  no  one  day  of 
July  caused  more  than  two  deaths,  in  one  single 
day,  the  8th,  92  persona  succumbed  to  diarrhoeal 
diseases.  Consumption  caused  439  deaths,  an  in- 
crease of  6  over  the  preceding  month  ;  and  diph- 
theria. 138,  but  3  more  than  in  June. 

July  wa^  a  month  in  which  the  temperature  did 
not  vary  much  from  the  average  of  the  past  ten 
years.  The  mean  was  74.83°^  F.  During  the  past 
decade  this  was  exceeded  six  times.  The  raax- 
imiun  was  94*^  F,  This  was  reached  on  the  7th  at 
a  P.M.,  and  again  on  the  30th  at  4  P.M.  In  July 
of  1885  the  mercury  t^ouched  99,  the  liighest  since 
1870.  Rain  fell  on  thirteen  days  of  the  month, 
but  only  to  a  slight  extent,  except  on  the  10th, 
14th.  16th,  2lBt,  and  27th  ;  and  the  total  rainfall 
for  the  month  was  but  2.75  inches,  the  lowest  for 
ten  years  with  the  exception  of  1881,  when  but 
1,25  inches  fell. 


THE    COMMITTEES    OF    THE    AMERICAN 
ASSOCIATION. 

The  reports  of  the  committees  of  the  American 
association  were  in  general  as  unsatisfactory  this 
year  as  heretofore,  notwithstanding  the  new  mJe 
that  all  committees  not  reporting  should  be  dis- 


raaae  i 
Lleaflj 

ftstnra 

TT.  nnil^ 


ue  ciuu 
Tesa^JI 


charged.  The  ustial  rejMirt  in  regard  to  pp 
in  obtaining  pro|ier  legislation  on  the  regist 
of  births,  deaths*  and  marriagee.was  made  t 
E.  13.  Elliott,  which  amoamted  to  little 
stating  that  Mr.  Elliott  had  eonfentnl 
memberei  of  congress.  No  one  doulits 
bility  of  such  registration  in  this  counlrr 
one  must  hope  to  see  it  carried  iut« 
not  distant  day.     The  committee  «  i 

stellar  magnitudes  stated  that  they  hud  r\'< 
reports  of  some  obeervalions  made  in  coiiiji 
with  the  requests  of  last  year  ;  but,  as  some  of 
are  still  inconjplele,  it  is  deeme<l  best  to  ext< 
July  1,  1887,  the  period  within  wluch  the  i 
may  l>e  received  at  the  Harvard  college  oh 
tory.  Kolhing  could  be  stated  by  the  cimu 
on  the  International  scientific  congn 
committee  was  continued,  imd  it  is 
some  action  will  be  taken  at  the  mee 
British  association  now  in  progress.  The 
on  indexing  chemical  literature  is  refen 
under  our  account  of  tlje  meeting*  of  that « 
The  committee  on  the  Intermitional  oongi 
geologists  reported  the  proceedings  of  the 
meeting,  and  announced  a  fourth  to  Ik*  held  ii 
don  in  1888.  It  asked  authority  to  add  the 
the  association  to  an  invitation  to  holi 
session  in  this  country.  The  commi' 
tomical  nomenclature  was  continui 
Frank  Baker  was  appointed  in  place 
ineligible  on  account  of  not  being  a  memhei 
committee  on  healtli  and  dweaaes  of  plants  W 
charged  as  having  aocoroi»li«bed  its  obje«^, 
committee  on  \yoBta}  laws  in  regard  to  traneil 
of  biological  specimens  through  the  ciuiil^  ns 
with  a  copy  of  a  petition  to  the  po^tmaster'g^ 
and  of  a  proposed  law  which  faiUni  to  pass  ti 
session  of  congress,  It  in  interesting  tit  i 
this  c-ounectioD  the  recent  exjierienceof  an] 
of  the  Entomological  society  of  Belgium, 
Selys.  51.  de  Selys  found  it  nei-cesary,  w1 
sent  to  a  friend  in  America  some  s^tecimensi 
out  blanks  in  triplicate,  stating  tluit  he  suK 
specimens  to  his  friend  in  America  at  a  givpt 
It  was  only  after  considerable  €K>rreap>-»ndenrt 
and  forth  with  the  authorities  in  Belt^iuitj  t  li 
method  was  adopted  as  the  only  one  by  wJii 
specimens  could  be  passed  through  the  Arui 
custom-house.  The  committee  on  >  - 
ing  reported  that  they  deemed  it  d. 
formal  report  should  be  made  until  Ujcv 
confer  witli  a  corresponding  committee  of  i 
temational  educational  association.  Tba 
committees  were  discharged  according  to  th 
Among  the  proposed  amendments  to  ibi-  iSi 
tlon  was  one  substituting  the  w..r.i  .-.juni 
the  words  *  standing  committer 
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PROVEEDINOS  OF  THE  SECTION  OF  AN- 
THUOPOLOQW 

This  section  u,  perhaps,  the  one  that  is  of  most 
general  interest,  and  wa^.  as  usual,  well  attended. 
The  papeis  presented  were  of  a  varied  character, 
and  an  enooura^iing  increaae  in  the  consideration 
of  what  may  be  called  •  peychological  anthro- 
pology '  was  noticed. 

One  of  the  uioot  important  papers  was  pre^ 
sente*!  by  Dr.  Daniel  G,  Brinton  of  Philadel- 
phia. The  \vx\tGT  had  for  ita  object  the  determi- 
nation of  the  phonetic  elements  in  the  Mexican 
and  Maya  lan^ag^es.  Tlie  Eurojieaij  coiiquenirs 
found  theae  races  familiar  with  the  art  of  w-riting, 
and  possessing  volumes  of  tradition,  besides  stone 
and  hard-wood  inscriptions.  In  spite  of  destruc- 
tion and  neglect,  there  are  enough  of  these  re- 
mains to  form  a  reajiectahle  corpus  inscripiionum 
Americanum.  The  imix)rtant  question  concerning 
the  languages  of  the  Mayas  and  Aztecs  is.  To 
what  extent  were  they  phonetic  systems?  Did 
they  appeal  to  the  meaning,  or  the  sound,  of  the 
word  ?  In  answering  this  question,  one  must  re- 
member that  the  arrangement  to  the  eye  of  pho- 
netic symbols  is  an  arbitrary  one,  and  that  the 
eouud  represented  may  be  a  word,  a  syllable, 
or  a  sound-element.  One  must  not  approach  the 
subject  with  the  expectation  of  tinding  any  usual 
arrangement,  but  must  remember  that  the  orders 
of  space  and  of  time  do  not  agree.  Some  lan- 
guages are  read  from  right  to  left,  others  from 
left  to  right ;  some  from  above  downwards,  and 
some  alternately  from  left  to  right  and  the  reverse. 
The  only  requisition  of  a  phonetic  system  is  that 
a  written  symlwl  shall  in  some  way  represent  a 
spoken  sound  or  combination  of  sounds.  Natu- 
rally, the  moat  frequently  occurring  sounds  will  be 
the  ones  most  apt  to  acquire  a  symbol.  The 
prooesB  by  which  they  do  so  is  quite  similar  to 
that  by  which  the  Cherokee  Indian  Se-Quo-Yah 
gave  to  his  nation  a  written  alphabet.  He  simply 
listened  for  the  syllabic  sounds  used  by  his  tribe, 
and  had  each  represented  by  a  single  symbol,  taken 
from  or  suggested!  by  an  Engliwh  HpeUing-book. 
Suffixes  and  affixes  very  naturally  would  soon  be 
represents  by  a  written  symbol.  In  examining 
the  Maya  language  from  this  point  of  view,  one 
finds,  for  example,  the  picture  of  the  son  with  ita 
rays,  indicating  the  sound  of  its  name  (Ann).  We 
find  in  the  expressions  for  *  east '  and  '  west '  {lakin 
and  chikin)  that  the  final  syllable  is  represented  by 
the  sun-picture.  Turning  to  the  Mexican  language, 
our  material  is  more  abundant,  and  has  been 
better  utilized.  Tliis  language  (Nahnatl)  was 
thoroughly  studied  by  the  Catholic  priests.  They 
found  that  the  native  phonetics  were  partly  syl- 


labic and  partly  alphabetic,  somewhat  as  thougl 
one  would  write  •  cat  *  by  a  picture  of  a  chair,  i 
axe,   and  a  table,    each    sign    reprusenting    thel 
Initial  sound  of  its  name.     It  is  known,  that,  of  thtfl 
five  vowels  and  fourteen  consonants  composingl 
this   language,  three   vowels  an*l  prt>bubly   threei] 
consonants   liad   reached   the  stage  of   being  ex-* 
pressed  by  simple  letters :  a  was  represented  byi 
the  sign  for  att  (water) ;  e,  by  ell  (bean) ;  o.  by  o<ii| 
(footprint) ;  p.  by  petl  (mat)  or  putt  (flag) ;  t.  by  tetl 
(stone)  or  tentle  (lips) ;  z,  by  zo  (lancet).     Tlieee  are] 
exceptions,   however,   and   many    phonetics    are! 
syllabic.     What  may  lie  called  the  '  rebus '  modal 
of  writing  is,   however,   the  characteriatic  one.l 
Tlie  lover  who  w^ooed  his  bride  by  sending  hnl 
message  in  the  form  of  the  picture  of  a  rose,  a  low! 
mound,  an  eye,  a  loaf  of  bread,  aAd  a  well,  mean-] 
ing  '  Rose  Hill  Ilove  well,'  was  going  back  to  the ' 
language  of  the  ancient  Mexicans.     In  the  Mexi* 
can  form   tlie  order  of  the  rebas  signs  was  im- 
material. 

In  addition  to  the  above  illustrations  of  wba 
can  be  accomplished  in  this  dir  ruction.  Dr.  Brinton  J 
presented  some  interesting  results  obtained 
Mrs.  Nuttall  Pinart,  and  closed  with  a  plea  for  I 
scientiRc  study  of  this  group  of  languages,  t 
the  assurance  that  many  unique  aspects  of  the 
problem  of  language  were  there  concealetL 

A  novel  and  ingenious   method  of  getting  an 
insight  into  the  unconscious  mechanism  of  author-  J 
ship  was  described  by  Mr.  T.  C.  Mendenball.  und*T  | 
the  title  •  Cliaracteristic  curves  of  composition,'! 
The  method  consists  in  counting  the  number  of] 
words  of  each  length,  frOm  one  letter  to  fourteen.  [ 
fifteen,  or  as  long  as  were  found,  and  plotting  the] 
result  on  a  curve,  in  which  the  abscissae  repre-l 
sented  the  number  of  letters  in  the  woni,  and  tb«  [ 
ordinates  the  number  of  words  per  thousand  of] 
each  length.     It  was  shown  that  while  the  cu 
resulting  from  each  thousand  words  was  not  < 
tirely  regular,  that  resulting  from  five  thousand' 
was  much  more  regular,  and  that  from  ten  thon- 
aand  almost  entirely  so.     The  inference  from  this 
was,  that  the  phenomenon  which  tl»e  curve  repre- 
sented was  a  regular  one,  and  that  it  was  an  ex- 
pression of  the  peculiar  vocabulary  of  the  author. 
Moreover,   by  comparing  the  respective   curv«, 
one  would  be  able  to  judge  whether  two  wotto 
were  written  by  the  same  author,  and  |>erbap> 
even  decide  the  controversy  whether  Bacon  wrotf 
Shakspeare.     Mr.  Mendenhairs  method  was  U> 
count  a  thousand  words  at  a  sitting,  and  then  tiim 
to  anotJier  part  of  the  book.     One  soon  ac«)uimi 
the  art  of  eoimting  at  a  glance  the  number  of 
letteiB  in  each  word,  and,  with  an  assistant  to 
record  the  result,   one  thousaml  words  could  be 
comited  in  a   half -hour.     Curves  derived  tnm 
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ckeDB  (•  Oliver  Twist ')  aud  Thackeray  (•  VanitJ 
Fair')  were  renmrkahly  siiuUar,  thus  suggesting 
littt  the  8uhject-matler  might  cause  the  peculiarity 
ftf  tlie  curve,  while  those  from  John  Stuart  Mill 
'Political  economy'  and  'Essay  on  liberty') 
lifferteK)  Troin  them  in  having  more  long  words 
I  |t«wer  short  onet*.  though  words  of  two  letters 
eilionB  mainly)  were  most  abundant  in  Mill. 
BTemge  length  of  the  novelist's  words  was 
k38,  mid  that  of  the  jihilosopher  4.8, 
In  the  discussion  following  this  paper  it  was 
(ted  that  perhaps  the  characteristics  of  the 
kakgmgv  nii^t  be  thus  represented,  and  that,  be- 
fore describing  certain  characteristics  ae  pectiliari- 
ties  of  atithorship.  one  must  show  tliat  they  Bre 
:  due  to  the  language,  to  the  subject-matter,  to 
he  form  or  the  fashion.  Mr,  MendenhallB 
ihod  ia  highly  suggestive,  and  some  interesting 
applications  of  it  may  Ijc  exi>ected. 

F,   W.    Putnam  presented  an   interesting 
DUDication  exhibiting  photographs  of  speci- 
Bs  which  show  the  nvethod  of  making   bone 
ii-hcNiks.     These  specimens  and  the  bixika  came 
um   mounds  in  the  Little  Miami  valley.     They 
w  that  the  process  consisted  in  first  boring  a 
hole  in  the  Iwne  at  the  point  which  was  to  form 
he  bfrttom  of  the  bend  of  the  hook.     A  cut   wae 
n   made  to  either  side  from  \\i\A  hole,  forming 
be  inner  surface  of  the  hook,  which  was  oom- 
>l0tad  by  robbing   down   the   piece   into  shape. 
of  bone  at  each  stage  of  the  process  have 
I  found. 

pv.  J.  Owen  Doraey  gave  an  account  of  a  se- 
et  organization  among  the  Osage  Indians,  the 
?  of  whicli  was  obtaine<l  by  gaining  the 
»  of  some  of  the  members.  Similar  so- 
I  aw  alfio  l)e  traced  among  the  Kansas  aud 
POBOM.  Th«re  are  also  close  analogies  with  the 
OoMhjft  dancing  sociotiets,  in  which  secret  obser- 
tnfiOM  are  closely  interwoven.  There  are  seven 
I  in  this  se<"ret  society.  The  first  is  called 
B-I0uoti,  •  Songx  of  the  giving  of  life.'  The 
>  are  as  ft)llowH  :  '  Songi*  rtf  the  binj,  or  dove.' 
*8ocig9  0f  the  rushes.'  'Songs  of  the  sacred  bug,' 
hSong*  of  the  ftack-strnp  '  (the  name  of  the  sixth 
\  forgotten),  and.  lastly, '  Songs  of  the  return  from 
The  ioitiiition  of  a  woman  consists  in  her 
'  Teotrption  by  the  head  of  the  gens,  who  makes  her 
take  four  sips  of  water,  emblematic  of  the  river 
flomog  \ij  the  tree  of  life.  Cedai-  twigs,  symbol- 
izing the  tree  of  life,  are  then  rubbed  between  his 
lutnds,  after  which  he  strokes  the  woman  from 
ImmI  to  fr>ot  twelve  times,  —  tlmt  is  thrice  in  the 
•I  th»'  four  winds,  — pronouncing 
I  a  higher  jHjwer  each  time  that 
\  ntfav  her  with  the  cedur.  Tlie  candidate  is  also 
with  the  roujid  spcts  on  the  forehead 


among  the  Osagee ;  but  one  such  spot  is  given 
among  the  Omahis  and  Poncas.  The  initiation 
fee  is  a  dozen  horses,  two  copper  kettles,  several 
hogs,  and  a  bountiful  supply  of  beef  for  a  feast,  of 
which  all  the  members  partake.  Each  gens  of  the 
tribe  has  a  mythical  tradition  of  it«  origin,  which 
is  chanted  by  the  old  man  who  acts  as  priest.  It 
taltes  four  dajs  and  nights  to  chant  the  entire  tra- 
dition of  any  one  gens.  Parte  of  these  traditions 
Mr.  Dorsey  was  able  to  record.  One  translates 
thus:  "The  first  of  the  race  was  saying  *Ho, 
younger  brother  !  the  children  have  no  IxKlies.  We 
shall  seek  bodies  for  our  children.  Ho,  younger 
brother  I  you  shall  attend  to  it.*  They  stood  for 
the  tirst  time  on  the  first  upper  world.  There  they 
were  not  human  beings.  One  was  saying  '  Ho, 
younger  brother  I  the  children  have  no  bodies.  We 
must  seek  boiiies  for  our  children." "  Sir.  Dorsey 
showed  the  chart  on  which  the  various  designs 
which  are  interpreted  symbolically  were  repre- 
sented. The  i>eculiarity  of  the  symbolism  there 
represented,  and  yet  its  general  resemblance  to 
similar  Enrojjean  customs,  is  a  strong  evidence  of 
the  fact  that  the  human  mind  everywhere  works 
In  the  same  direction.  Other  traditions  and  cua- 
tonis  were  given  by  the  author, which  brought  out 
the  high  moral  and  [xilitical  iuistiucts  of  the  Osage 
Indians. 

Professor  Edward  S.  Morse  made  additional 
contributions  to  his  study  of  ancient  arrow- 
releases.  After  describing  the  evolution  of  the 
release  by  the  way  of  five  stages,  tlie  last  two  of 
which  represented  the  strongest  phases,  and  are 
still  in  use,  especial  stress  was  laid  on  tlie  fact  that 
amidst  all  the  change  of  religious  rites,  social  cus- 
toms. |H>litical  orgimization,  and  so  on,  the  appar- 
ently trivial  act  of  slipping  the  arrow  from  the 
bow  has  remained  unchanged.  The  jjersistency 
of  this  custom  is  in  contrast  to  almost  all  other 
similar  habits.  Methods  of  release  practiced  to- 
day may  be  traced  back  aa  far  as  three  thousand 
years. 

Mr.  J.  W.  Saiilxjm  related  hia  observations  upon 
the  Irofjuois  league.  The  league  was  founded 
mainly  on  the  law  governing  iDterinarriage,  A 
warrior  in  one  elan  could  marry  only  with  certain 
other  clans.  The  chief  always  ruled  over  his 
mother's  clan,  and  did  not  succeed  his  father.  The 
speaker  affirmed  that  the  league  was  in  existence 
long  before  the  daj  a  of  Columbus,  and  was  enthu- 
siastic in  his  opinion  of  its  efficiency. 

Mr.  H.  C.  Stone  described  the  •  Eyah  Shah,  the 
sacriiicial  stone  of  the  Dakotas.'  The  Dakotas 
worshij)  the  bowlders  scattered  among  the  hills, 
and  expect  to  be  aided  by  them  in  times  of  dis- 
tress. But  the  peculiarity  of  the  '  Eyah  Shah  *  was 
that  it  was  a  place  of  worship  from  year  to  year. 
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The  name  rnenna  •  red  stone.*  The  stone  is  a  i«peci» 
men  of  hornblende,  but  not  red  in  color.  It  is  dec- 
orated by  means  of  a  painted  design. 

Dr.  John  C.  Branner  presented  some  notes  on  a 
Brazilian  lang^unge.  Tlie  language,  which  is  un- 
like any  other  Brazilian  tongue,  is  spoken  by  a 
small  and  rapidly  disap|>earing  trilje  in  tlie  prov- 
ince of  Pemambuco.  Some  of  its  peculiarities 
are  the  use  of  a  dual  number :  the  granmiatical 
distinction  between  objects  belonging  to  the 
speaker  and  those  belonging  to  others;  the  posi- 
tion of  the  accusative  case  at  the  opening  of  the 
8ent**nce  ;  the  absence  of  labial  sounds  (due  per- 
haps to  the  U8e  of  lip  ornaments);  and  the  presence 
of  several  souniis  not  found  in  the  Portuguese  lan- 
guage. 

Mr.  George  F.  Kunz  rea*i  a  pa|>er  on  four  gold 
and  five  aih'er  ornaments  from  mounds  in  Florida. 
One  of  the  gold  ornaments  weighed  75^  penny- 
weights, another  60,  and  two  194  and  10  penny- 
weights each  respectively.  For  North  American 
gold-finds  they  are  remarkable.  They  were  sug- 
gested to  be  of  Georgia  gold  origin.  An  eight-inch 
ornamented  circular  shield  of  gold,  a  very  elalxv 
rately  ornamented  wire  gold  nose  ring  and  other 
gold  objects  from  the  United  States  of  Columbiai 
were  also  descril>eiL 

At  the  last  meeting  of  the  section  the  members 
were  agreeably  surprised  by  the  startling  paper  of 
Mrs.  Nuttall  Pinart,  containing  some  anal^^ses  of 
Mexican  inscriptions.  The  great  novelty  of  her 
interpretation  consists  in  interpreting  the  Mexican 
symlxjlB  as  phonetics  and  not  as  ideograms,  thus 
completely  revolutionizing  tlie  current  conceptions 
on  this  subject.  Her  methotl  has  been  applied  to 
the  deciphering  of  certain  calendar  and  sacrificial 
stones  of  Mexico,  and  was  suggested  by  the  pres- 
ence on  these  of  certain  phonetic  symbols  occurring 
in  picture-writings.  This  so-called  calendar  stone 
Mrs.  Pinart  believes  to  he  the  market  stone  of  the 
City  of  Mexico.  It  regidated  the  times  of  holding 
the  market  days:  and  iKThaps  the  division  of  the 
Mexican  year  rested  upon  these  times.  It  also 
gives  evidence  to  the  existence  of  a  communistic 
government.  The  means  by  which  these  striking 
results  have  been  obtained  can  be  illustrated  by 
the  following  case..  From  the  words  tdl  ('  stone ') 
and  iscili  ('face'  or  'surface')  and  pan  ('upon') 
we  obtain,  by  combinatioti  according  to  the  rules 
of  the  Nahuatl  grammar,  the  word  teincpan, 
meaning  '  publicly,'  the  name  of  which,  teisfpanca, 
means  'something  evident  and  manifest  to  all.' 
Dr.  Brinton,  who  read  Mrs.  Pinart's  communica- 
tion, remarked  upon  it,  that  it  was  of  epoch-mak- 
ing importance,  .and  that  if,  as  is  prolx»ble,  her 
method  should  Ije  justified,  we  will  have  a  new  key 
for  unlocking  the  mysteries  of  Mexico.     It  may 


be  well  to  add  tliat  this  rebui'-wTitiDg  was  an 
ficial  system  used  by  the  priests,  and  that  the 
lution  of  the  problem  consists  in  showing  that  this 
secret  writing,  read  as  a  combiDation  of  phonetics,] 
becomes  intelligible  an  a  pleceof  Nahuatl  language  X 
just  as  though  a  secret  language  were  made  by' 
using  words  the  several  ]>arts  of  which  fonrn 
other  words,  e.g..  'carpet'  would  lie  the  pici 
of  a  car  and  of  a  pet. 

The  section  waa  much  interested  in  Frof( 
Putnam's  general  sketch  of  the  recent 
and  significance  of  mound  excavations.  The 
view  tliat  regar<ifl  all  moimds  ««  nearly  identic 
in  cliaractex  and  origin  was  discountenanced,  and,, 
in  oppc»sition,  it  was  held  that  only  a  careful 
detailed  examination  of  a  large  number  of  mi 
would  supply  the  re^iuisite  data  for  a  consistenl 
picture  of  the  mound-builders  and  their  works. 
Nor  are  we  justified  in  regarding  Uie  single  char- 
acteristic of  mound-building  as  a  sufficient  basia< 
for  considering  the  builders  as  belonging  to  the 
same  race.  The  character  of  the  moimds,  their' 
contents,  their  apparent  purposes,  all  force  upon  «« 
the  conclusion  that  we  are  dealing  with  diffei 
antlirojio logical  races  and  with  peoples  of  difFe] 
times.  One  can  even  find  mounds  which  seem  to 
have  been  used  for  a  second  time  while  the  first 
mount!  had  been  forgotten  or  at  any  rate  ignored. 
So,  too,  with  the  question  of  age.  Some  mounds 
are  evidently  of  recent  origin,  while  otlters  form  a 
group  which  may  be  called  ancient.  Professor 
Putnam  illustrated  his  remarks  by  off-hand 
sketches  of  the  plans  of  various  mounds  which 
have  V*een  excavated  under  his  direction  and  that 
of  Dr.  Metz,  in  the  Lower  Miami  valley. 

On  the  whole,  the  organization  of  the  section  of 
anthropology  leaves  much  to  be  desired.  Its  pc^H 
uhirity  is  at  once  a  good  and  an  evil ;  its  good 
consists  in  attracting  general  attention  to  the 
variety  and  imj>ortance  of  the  problems  connected 
with  man  ;  its  evil,  in  that  this  variety  and  inter- 
est are  ai>t  to  give  admittance  to  papers  of  toi 
vague  and  pointless  a  chaiticter.  which  have  no 
place  in  the  sciences  and  neither  bring  nor  suggest 
any  thing  new.  It  is  the  section  that  more  than 
any  other  needs  to  be  conducted  on  a  strictly  sci- 
entific plane,  because  its  subject-matter  is  mure 
open  to  a  non-scientific  treatment.  There  is  nw 
reason  why  this  section  should  not  be  made  U* 
represent  the  high-water  mark  of  American 
Bcholanahip  in  the  many  interesting  sciences  that 
centre  about  anthropology. 


The  American  association  unanimously  |ia>sed 
a  resolution  expi-essing  its  grntifi(*ation  at  hearing 
of  Dr.  Gould's  propose*!  revival  of  The  ntttronomlcal 
journah  and  its  good  wishes  for  its  succeas. 
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1^ch\  iutere^t  of  the  meeting  at  Buflfalo 
•ntred  in  the  excursion  to  and  diacua- 
falli*  and  gorge  of  Niagara.  Dr.  Pohl. 
[«lo  described  the  district  to  be  visited 
■nd  called  particular  attention  to  the 
1  drift-filled  antecedent  channels  on 
Hi  by  the  poet -glacial  overflow  of 
^bich  would  greatly  diniinish  the 
ck-cutting  required  in  the  excava- 
ent  gorge,  and  thus  reduce  the 
verflow  iteg&n :  indeed,  he  thought, 
ere  may  have  been  rapids  in  the 
be  early  Niagara,  near  the  Lewietou 
1^  limestone  plateau,  in  which  the 
(pe  Hmeetone  vras  there  so  thin,  and 
elow  it  so  weak,  and  branching  ante« 
inels  guided  so  great  a  length  of  the 
the  plateau  margin  towards  the  pres- 

tDQ  great  cataract  was  formed  until 
cleaned  out  even  as  far  up  as  the 
m-bridge.  Tliis  would  leave  but  a 
of  deep,  hard  rock-cutting  for  the 
kplish,  and  would  thus  make  their 
nuch  more  recent  than  has  generally 

Inl  members  of  the  excursion  party 
ire  close  attention  to  these  matters, 
aole,  regarded  the  heavy  drift  between 
rocky  banks  at  the  whirlpool,  and  the 
j^ey,  with  its  plentiful  drift,  at  St. 
cjent  evidence  of  an  old  buried 
ling  these  points,  and  probably  head- 
be  whirlpool  towards  the  bridges. 
I  no  sufficient  reason  for  any  con- 
i  a  branching  old  valley  from  the 
\  the  Lewiston  blulTs:  in  making 
I  of  the  gorge  there  must  have  been 
for  deep  rook-cutting  between  the  Hrst 
falls  over  the  bluff  and  the  time  of 
pg  the  old  drift  channel  at  (he  ivhirl- 
be  noted  that  Profes&or  Clajix)le 
jiug  of  a  ledge  of  limestone,  not 
i  of  the  party,  in  the  drift  slope  at 
I'^'hich  would  suggest  a  less  depth 
illey  than  was  generally  accepted, 
nt  cbanrelling  of  the  rocks  was, 
t»Iy  accomplished  before  the  Niagara 
,  and  the  washing-out  of  (he  drift 
Did  channel  was  easy  work  for  the 
[far  the  greater  part  of  the  gorge 
the  original  work  of  the  falls  in 

I  lie  falls  was  presented 

i  I  Ijert  of  the  geological 


survey,  and  tbeir  remarks  greatly  interested  a 
large  audience  that  had  gathered  on  the  announce 
ment  of  the  discussion.  &lr.  Woodward  had  just 
completed  a  survey  of  the  Horeeshoe  Falls,  and  by 
comparing  his  results  with  those  of  the  state  survey 
in  184.2,  and  of  the  lake  survey  in  1875,  he  found  an 
average  recession  for  the  whole  face  of  the  fall  of 
about  two  and  four-tenths  feet  per  annum  ;  but, 
as  the  central  parts  of  the  curve  where  the  water 
is  deepest  has  retreated  from  two  hundred  to  two 
hundred  and  seventy-five  feet  in  the  eleven  years 
since  187i5,  an  average  retreat  of  five  feet  per 
annum  does  not  seem  at  all  improbable.  Mr, 
Gilbert  then  discussed  the  beginning  of  the  falls 
as  controlled  by  the  drainage  of  the  lakes.  When 
the  retreating  ice-sheet  stood  so  as  to  ot>struct  the 
St.  Lawrence  and  Mohawk  drainage  channels  to 
the  east,  a  broad  sheet  of  water,  representing  a 
confluent  of  Erie  and  Ontario,  stood  at  a  high 
level  over  the  present  Niagara  limestone  plateau, 
and  probably  drained  south-westward  to  the  Ohio. 
When  further  melting  opened  the  Mohawk  Chan- 
nel, the  great  double  lake  fell  to  a  lower  level, 
and  was  separated  into  its  two  members,  Ontario 
sinking  to  the  level  of  its  outlet  at  Rome  in  central 
New  York,  but  Erie  being  held  higher  by  the  rim 
of  the  Niagara  plateau.  This  was  the  birth  of  the 
river  and  the  falls,  and  since  then  they  have  been 
at  work  on  the  gorge.  The  age  of  the  falls  thus 
carries  us  back  to  a  tolerably  de&nite  point  in  the 
decline  of  the  glacial  period. 

On  the  supposition  of  a  uniform  rate  of  receis- 
sion,  the  age  of  the  falls  equals  the  length  of  the 
gorge  divided  by  the  annual  reeesaion  ;  but  the 
rate  has  been  undoubtedly  varied  by  changes 
in  a  variety  of  conditions,  which  must  be  allowed 
for.  As  thus  qualified,  Mr.  Gilbert  gave  it  as  his 
conclusion  that  the  maximum  length  of  time 
since  the  birth  of  the  falls  by  the  separation  of  the 
lakes  is  only  seven  thousand  years,  and  that  even 
this  small  measure  may  need  significant  reduc- 
tion. 

Mr.  A.  A.  Julien,  in  a  pajier  on  *  Methods  of 
testing  buildtngH3t« tnes  for  absorption,  freezing,  and 
fire,'  gave  what  he  considered  the  proper  condi- 
tions for  such  testing,  and  maintained  that  the 
tested  stone  should  be  continued  under  pressure 
at  least  a  month.  He  stated  that  frost  was  found 
to  be  more  active  in  removing  particles  that  bad 
been  loosened  by  chemical  weathering  than  in 
direct  mechanical  breaking  of  un weathered  rock. 
Mr.  J.  C.  Brauner  reporte<i  that  he  bad  found 
glacial  striations  over  the  summits  of  some  moun- 
tains examine*!  by  the  Pennsylvania  geological 
survey,  so  that  no  direct  measure  of  the  maximum 
thickness  of  the  ioe  can  be  determined  from  this 
region.     It  is  interesting  to  note  in  this  connection 
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that  Professor  Bratiner  and  otbere  following  bim, 
in  a  discussion  of  the  acheme  of  map  colors  adopted 
by  the  International  conference  of  geologists,  took 
occasion  to  severely  criticise  the  scheme  proposed 
aa  being  too  rigid,  and  wanting  in  adaptability  to 
new  regions.  Among  the  other  i>nj)enj  of  note, 
we  would  call  attention  to  the  following  :  •  The 
geological  features  of  a  district  in  south-western 
Colorado,'  by  Dr.  J.  B.  Comstock  ;  •  The  outcrop 
and  thickness  of  the  Tully  limestone  in  the  neigh- 
borhood of  the  finger  lakes  of  western  New  York,' 
by  S.  G.  Williams  ;  'The  molluscan  fauna  of  the 
New  Jersey  marls,"  by  R.  P.  Whitfield  ;  '  A  revision 
of  the  Cayuga  Lake  (New  York)  section  of  the 
Devonian,'  by  H.  8,  William^ :  '  A  process  of 
mechanical  deformation  for  the  Connecticut  valley 
triassic  fomaation,'  by  W.  M.  Davis  ;  '  Work  in 
Nebraska,'  by  L.  E.  Hicks  ;  'Our  cretaceous  flora' 
and  '  Our  Devonian  and  cjtrboniferous  fishes,'  by 
Profesisor  Newberry  ;  '  Fossil  wood  from  Ohio,'  by 
Professor  Clay  pole  ;  'Geography  and  topography 
of  the  head  of  Che»a(ieake  Bay.'  by  W.  H.  McCiee  : 
'  Holyoke  trap  range,'  by  B.  K.  Emerson  ;  '  Some 
dvnauiic  effects  of  the  ice-sheet,'  by  F.  J.  H.  Mer- 
rill. 


PROCEEDINGS    OF   THE  SECTION   OF 
CHEMISTRY. 

Professor  Wiley  prefaced  his  vice-presidential 
address  by  announcing  the  rauch-to-be-regretted 
death  of  William  Ripley  Nichols,  his  predecesstir 
as  chairman  of  the  section. 

W.  H.  Seaman,  who,  with  A.  C.  Peale  and 
C.  H.  White,  forms  a  committer  of  the  chemical 
society  of  Washington  for  the  purix^se  of  bring- 
ing about  uniformity  in  the  methods  of  stating 
water  analyses,  x-ead  n  report  upon  this  sub- 
ject, and  desired  the  a[ipn»val  of  the  section  for 
the  metbinl  recommended.  After  much  debate, 
the  matter  was  referred  to  a  committee  of  the 
section,  consisting  of  Professors  Caldwell,  Lange- 
ley,  Myers,  ]^lason.  and  Warder,  who  are  to  re- 
port another  year  what  action  is  desirable. 

Miss  Helen  C.  De  S.  Abbott  read  a  pai^»er  upon 
the  proximate  composition  of  a  bark  from 
Honduras",  known  as  •  chicliipati,'  wliich  con- 
tains a  new  c.Tm|)hnr  ajid  a  yellow  coloring-mat- 
ter, chicbipatin,  apparently  of  value  as  a  dye  and 
substitute  for  fustic.  The  same  author  also  pre- 
sented some  considerations  of  the  relations  of  the 
chemical  constituents  of  plants  to  their  morphol- 
ogy and  evolution,  beliexing  that  the  chemical 
constituents  follow  ]>araJ!el  lines  with  the  evolu- 
tionary course  of  plant  forms,  the  one  being  in- 
timately connected  with  the  other*  and  the  height 
of  the    scale   of  progri'ssion   being   indicated   by 


these    constituents,    which   are   therefore  op 
priate  for  a  basis  of  botanical  classit^cation. 

H,  C.  Bolton,  of   the  committee  on    indexiq 
chemical  literature,  after  presenting   their  rep 
showing  the  large  amount  of  valuable  w^ork  w}iid 
was  being  done,  read  a  paper  on   the   confufia 
which  exists  in   the  abbreviations   employed 
chemical   bibliography.    luid    the   desirability 
uniformity  in  designations  of  scientific  peritMlimli 

C.  F.  Mabery's   paper  on   the   products  of  th 
Cowles  electric  furnace  was  of  particular  intere 
and   attracted  much    attention.     He  state*!  tb 
the  past  year  had  been  devoted  more  especial!  v  1 
the    development    of    an    increaswi    eoinmercii 
efficiency  of  the  furnace,  so  that  now  three  ha 
dred    horse-jwiwer   cf»uld,    by    means    of  a 
dynamo,  be  applied  with  greater  economy  in  1 
results ;  and  by  coating  the  charcoal  employe«l  i 
the  furnace  with  lime,  by  soaking  it  in  lime-waw 
the  prtniuction  of  graphite   Tvas   largely  a^oii 
and  a  marked  improvement  in  the  working  of  tti 
furnace    intrmluced.      The  results  —  although,  ( 
comjyared  to  what   would   evetitually  be 
plished  by  electric  smelting,  tbey  may  seeail 
—  have  reached  a  stage  where  their  comn 
success  can  be  demoiihtrated. 

It  was  also  found   that  when  the    electrcil 
entered  the  mixture  in  a   slanting   position  tti 
product  was  increase*!.     They  are  now  also  mo\e 
in  and  out  with  advantage,  being  gradually  witlj 
drawn  as  the  resistance  falls.     Professor  Mah 
replied    to  tlie  criticisms   of  Hehner    of   BeiUij 
Siemens,  and  others,  that  no  new   principle 
involved,    showing   that    the  Cowles   furnace 
quite  different  from  all  hitherto  construct«-<l,  ud 
the  only  one  of  practical  application   by  which  | 
dynamo  of  three  hundred  horse-p<iwer  could 
used,  aa  by  means  of  a   realstance-box  and 
arrangement  of  the  furnace  the  sudden   hreakifl 
of  the  current  is  prevent^  from  burning  out  il| 
dynamo.     Tlie  presence  of  copp^-r  for   the  v^\n 
tion  of  aluminium  was  shown  to  be  unnei'esKiUji 
and,  by  com]ilete  exclusitui  of  air  from  tlie  fa 
na<'e,  buttons  of  the  metal  were  easily  obtnio 
A  product  which  has  attracted  cocsiderahlr 
tention  during  the  past  year  is  obtained  bjj 
cing  aluminium  in  presence  of  iron.     A  ( 
is  formed  containing  sometimes  as  much 
percent  of  aluminium,  and  this   pnxluct  k» 
to  facilitate  the  working  of  crude  iron  and  to  I 
troduce  into  the  various  grades  a  «mall  pvr 
of  aluminium.     In   the  reduction   of  atan 
in  the  presence  of   copjier.   a  yellow  pn-s 
frequently  taken  from  the  furnace  wh> 
posed  of  metallic  aluminium  to  the  ext-.L. 
half  or  three-foiu-ths,  the  tmlance  being 
and  copi)er.     It  is  also  formpd  i>>  •'-'^  r,K>_„.~ 
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copper,  and  then  contains  a  higher  percentage  of 
aluminium,  and  alwHvs  contains  nitrogen.  It  haa 
H  resinous  laetre,  and  decomposes  water  at  100°. 
A  pafier  by  Clifford  Richardson,  on  eome  con- 
etitueots  of  the  embryo  of  wheat,  showed  the  un- 
expecterl  presence  of  a  soft  wax,  cane-sugar  to 
the  amount  of  more  than  ten  per  cent,  a  new 
flsccbaroid,  and  allantoin,  a  nitrogenous  substance 
of  the  uric  acid  series,  together  with  other  similar 
sahstances  not  yet  isolated.  The  relations  of  these 
Bubatanoea  to  the  transfer  of  nitrogen  in  the  plant 
wtere  diacuased. 

William  McNurtrie  described  the  chemical  ex- 
amiootion  of  si>eoimens  of  ropy  milk  arid  cream, 
which  de6cri|»tion,  together  with  the  discussion 
which  ensued,  showetl  that  this  unfortunate  con- 
dition  i»  brought  about  probably  by  some  organ- 
,  and  that  cleanUness  and  diainfection  are  the 
,  means  of  prevention. 
*nie  poisonona  mutter  sometimes  occurring  in 
I  oW  cheese  and  ice-cream,  which  he  has  named 
'  tyrotoxicon.'  was  des<-ril)ed  by  V.  C.  Vaughan. 
He  abowe^l  it  to  Ije  of  ptomaine  nature,  and  had 
I  able  to  intluc*'  its  formation  in  a  mixture  of 

sugar,    and  eggs,   by   inoculation    vvitli   a 

^«fnall  portion  of  ice-cream  which  contains  the 
t  poison.  This  would  seem  to  point  to  its  origin  in 
the  growth  of  »omy  microbe.  Its  toxic  etfect  is 
shown  in  the  extremely  rapid  protiuction  of 
ayinptonis  similar  to  those  observed  in  cholera 
infantum. 

Thomas  Taylor  presentefl  an  exiKisition  of  his 
views  on  the  characleristic  diffeiences  in  fat 
1  crjrfltals,  which  have  already  attracteil  considerable 
notice  in  print,  and  are  well  known  to  most  of 
our  readers. 
ij^Otber  papers  read  were  as  follows :  '  Action  of 
it  tm  ethylene,'  by  L.  M.  Norton  ;  'A  new  tIs- 
cometer,'  by  S,  SI.  Uabco(-k  ;  '  Metho«l  for  the 
delrrmination  of  the  melting-jKjint  of  fats,*  and 
•  Tlio  areometric  method  of  estimating  fat  in 
miJk,'  by  H.  W.  Wiley  ;  '  Manufacture  of  sodium 
carb«tnate,'  by  Adolf  Kaj-ser,  presented  by  Alfred 
Young:  * Sut)8tituted  acrylic  and  propiaric 
by  C.  F.  Mabery ;  '  i^etemjination  of 
feine/  by  Dr.  Hodgson  Ellis  ;  •  Comiwsition  qf 
soiling  rye/  by  William  Frear ;  '  Preliminary 
aiial7«ia  of  leaves  of  Juglans  nigra,"  by  Lillie  J. 
ICftftin  ;  'Some  laws  of  chemical  union,'  by  C.  F. 
dtt  tauilero  and  Paul  Prieto,  reiul  by  the  secretary ; 
and  'The  torsion  analytical  balance,'  by  A.  S. 
©pringer. 

Aj»  exhibition  of    apparatiis    for  the  destruc- 
tlOB  of  {larasites  of  cultivated  plants  will  be  held 
I  at  the  Horticultiu-al  school  in  Florence  during  Oc- 
tolier. 


PROCEEDINGS  OF  THE  SECTION  OF 
PHYSICS. 

The  first  matter  presented  to  the  section  was 
a  recently  devised  instrument,  by  Mr.  John  A. 
Brashear,  which  he  terms  a  'gravity  {Mirallel- 
ometer.  It  is  used  in  making  the  surfaces  of  a 
plate  of  plane  glass  truly  parallel.  The  art  of 
executing  a  single  plane  surface  has  been  carried 
to  a  very  high  degree  of  perfection,  but  i>eculiar 
dilHcultiea  are  encountered  in  making  two  toir- 
faces  parallel.  Py  Mr.  Brashear s  method  a  varia- 
tion in  thickness  of  ,,, J^,j  of  an  inch  can  l>e  de- 
tected. In  one  case,  two  surfaces  about  a  quarter 
of  an  inch  apart  were  made  so  netu-ly  parallel,  that, 
were  they  extended,  they  would  not  meet  in  five 
milea. 

Prof.  W.  A.  Rogers  described  the  combined  yard 
and  metre,  which  will  Ite  used  by  the  department 
of  standards  o{  the  British  lx»ard  of  trade  in  a 
definite  determination  of  their  relative  Lengtlis. 
The  latest  value  of  the  metre  in  English  measure 
is  36.37012  inciies. 

Prof.  J.  W,  Sanborn  has  been  for  several  years  ex- 
perimenting on  the  relation  of  dew  to  poil-nioistnre. 
One  means  of  investigation  has  lieen  to  weigh  pre- 
pared fiortions  of  soil  night  anrl  iiic.»ming.  His 
conclusion  ie,  that,  except  in  rare  cases,  the  idc^a 
that  the  foil  receives  moisture  at  night  is  false,  and 
the  contrary  is  really  true.  This  applies  where 
there  is  no  vegetation. 

Major  H.  E.  Alvord  pi^esented  the  resulta  of 
extensive  temperature  observations  at  Houghton 
farm  relative  to  dew  formation.  Thermometers 
were  placed  so  as  to  determine  the  temperature 
from  several  inches  Wlow  the  surface  of  the 
ground  to  about  four  feet  aljove  the  surface.  The 
resiihs.  from  observations  during  several  months 
in  the  summer  of  1B84,  show  that  the  minimum 
tem|;>eiature  during  dew  foruiation  is  about  four 
inches  above  the  ground,  which  was  not  unfre- 
quently  six  or  eight  degrees  lower  than  the  tem- 
perature at  the  surface.  The  temperature  at  the 
surface  was  less  than  the  temperature  several 
inches  lower.  Some  surprise  was  expreased  at 
these  results,  and  the  dew  problem  was  regarded 
as  still  more  perplexing.  The  temperature  of  the 
siurface  on  wluch  the  dew  is  formed  is  an  essential 
fa(.*tor  in  the  solution.  Discussion  showed  the 
difficulty  in  determining  the  exact  temperamre 
of  the  surfat'e  jwrticles,  which  diff'ers  frtim  that  of 
the  earth  above  or  of  the  soil  below,  and  the  total 
inadequacy  of  the  mercury  thermometer  a»  a 
means  of  determining  it. 

Prof.  T,  C.  MendenhaU  prefaced  his  paper  on 
electric  thermometry  by  saying  that  the  strictures 
upon   the  meroirtnl    thermometer  should  not  be 
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carried  U)0  far.  It  has  been  of  greftt  value,  though 
It  may  now  fail  to  meet  new  demands.  Electric 
tbennometry  is  receiving  especial  invefitigation  at 
the  signal  office,  particularly  fn)m  the  meJeoro- 
logical  Btand-jMMnt,  with  some  promising  reeulta. 
Professor  Mendenhall  rejKjrted  the  progress  which 
had  been  made  in  the  stady  of  atmospheric 
electricity  dui-ing  the  past  year.  It  is  not  time  to 
begin  to  think  of  the  origin  of  atmospheric  elec- 
tricity. The  problem  ia  its  distribution  and  the 
relation,  if  there  be  any,  to  weather  cbang^. 
Some  very  interesting  results  have  been  reached. 
In  ordinary  weather  the  electrical  conditiQiv>=i  up* 
dfrgoing  constant  and  rather  wide  variations, 
which  are  very  local,  an  two  collectors  only  a  few 
feet  apart  may  give  curves  differing  considerably, 
though  similar  in  their  wider  variations.  When 
an  electrical  atonu  occurs,  the  curves  over  a  wide 
area  may  be  similar  in  general  outline. 

Prtifessor  Mendenhall  also  note<J  a  phenomenon 
entirely  new  to  liim  ;  nainely,  that  resistance  coils, 
after  a  current  is  jiassed  through  them  for  some 
lime,  upon  short-circuiting,  will  yield  a  reverse 
current  for  hours.  This  phenomenon  can  no 
doubt  be  classed  tmder  the  general  head  of  fMilari- 
zatiun.  yet  by  simple  p(.>larization  it  would  be 
difficult  to  account  for  persistence  of  current. 
This  makes  caution  necessary  in  the  use  of  resist- 
ance coils,  in  order  that  any  effects  of  this  kind 
may  be  carefully  noted.  In  one  instance  the  ap- 
parent resistance  of  a  coil  was  found  to  increase 
fourfold  when  the  current  was  reversetl. 

Prof.  W.  A.  Anthony  reix>rted  the  results  of 
experiments  showing  an  increase  in  the  torsional 
elasticicy  of  metallic  wires.  In  the  case  of  a  cer- 
tain phosphor-bronze  wire,  it  has  been  increasing, 
at  a  decreaBing  rate,  for  nine  months.  Various 
metals  have  l>eeu  investigated.  Steel  is  scarcely 
better  than  brass  and  other  substimces,  and  they 
all  show  a  much  wider  change  than  the  bronze. 
To  determine  whether  the  phenomenon  is  depentl- 
ent  \x\ion  the  age  of  the  wire  and  the  condition 
to  which  it  is  subjectel,  a  piece  of  wire  waa 
freshly  drawn.  A  portion  forty  c-entimetres  long 
was  used  in  a  torsion  pendulum.  The  period 
changed  from  fl,57a  seconds  to  O.-ISO  seconds  in 
four  days.  Tlae  curve  reijresenting  the  time  of 
vibration  shows  that  the  change  occurred  less 
rapidly  each  day.  Another  piece  of  the  wire, 
which  had  been  drawn  at  the  same  time,  and 
which  had  l)een  subject  to  no  strain  of  any  kind, 
was  then  tested.  The  curve  for  this  wire  was  not 
a  duplication,  but  was  almost  an  exact  continua- 
tion of  the  former  curve,  showing  that  the  same 
changes  had  been  going  on  in  the  two  wires.  The 
temperature  co-efficient  seems  to  change  with  the 
change  in  torsional  elasticity. 


The  following  papers  were  also  presented : 
'  Counteracting  the  effect  of  change  of  level  of  the 
torsion  l>alance,'  by  Prof.  Wm.  Kent;  ♦  Time  of 
contact  between  the  Itammer  and  the  string  in  a 
piano,'  by  Prof.  C.  K.  Wead  :  and  *  Registering 
small  variations  of  speed  of  machinery/  by  Prtrf. 
W.  A.  Anthony. 


PARIS  LETTER. 

M.  PB3«r!^TiER,  at  a  recent  meeting  of  the  Acai 
emy  of  sciences,  gave  the  results  of  experiment** 
of  fourteen  years' dumtion  concerning  the  reWvift- 
cation  of  sinaU  animals,  such  as  rotifers  and  An- 
guillulatritici,  after  a  protractetl  state  of  apjiarent 
death  due  to  dehydration.  The  results  «re  the 
following:  Anguillulae,  which  M,  Pennetier  had 
kept,  year  after  year,  in  a  slste  of  apparent  death 
and  in  great  numbers,  have  ceased  to  b*?  subject  to 
revivincation.  upon  being  put  in  moist  conditions, 
after  fourteen  year^.  Up  to  this  date,  tliey  re- 
gained movement  and  life  easily  enough,  but  after 
it  none  of  them  could  be  brought  back  to  life.  M. 
Vulpisn  remarked,  A  propoH  of  .M.  Pennetier's  ex- 
periments,  that  be  had  noticed  that  every  year  tlw 
number  of  dehydrated  animals  that  can  l»e  recalled 
to  existence  decreases  regularly,  and  that  most 
likely  the  process  of  desiccation  works  in  the  ani- 
mals some  progressive  alterations  of  an  unknowo 
nature,  which  lead  to  results  incocnpatible  with 
life.  M.  Vulpitm  argues  also  that  it  cannot  be 
death  that  desiccation  induces;  it  can  only  be  some 
sort  of  lethargy  during  which  life-phenotnena  and 
manifestations  are  at  the  lowest.  This  concluaion 
will  be  indorsed  by  most  biologists. 

This  question  of  the  revivification  of  desiccated 
animals  was  treated  in  a  very  interesting  manner 
some  twenty-tlve  years  ago  by  Broca.  Leuwen* 
hoeck  was  the  first  who  noticed  the  fact,  and 
Needliam  and  Henry  Baker  (1743),  Spallanzani  and 
Fontana,  soon  followed.  During  the  present  cen- 
tury, Doy^re,  Pouchet,  and  Davaine  investigated 
the  subject  with  great  cu-e.  They  found  that  tl>e 
facts  were  quite  true  ;  but  while  Pouchet,  follow- 
ing Leuwenhoeck,  l»elieve<i  that  there  was  no  real 
death  in  the  case,  and  that  it  was  only  a  very  good 
imitation  of  it,  Doyih-e,  following  Spallanzani,  .be- 
lieved that  the  desiccated  animals  were  really 
dead,  and  that  their  revivification  was  a  real  rr- 
BUHcitation,  a  new  creation  of  life.  In  1860  a 
committee  was  apixjinted  by  the  Soci^t6  de  kiol(K 
gie  for  the  purpose  of  investigating  the  qaestion. 
Brown-Sequanl,  Balbiani,  Berthelot,  Dareete.  and 
Robin  were  members  of  this  committee  :  Broct 
had  charge  of  summarizing  the  results  and  draw- 
ing up  the  report  of  the  committee.  This  report 
was  published  in  1960,  and  it  remains  one  of  the 
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atatementa,  and  the  most  scaentifl- 
l  papera  on  the  subject.  After  a  long 
minentti,  the  conclusions  obtained 
rot-ifers  can  be  brought  back  to  life  after 
Biuained  ninety  days  in  a  dry  vacuum, 
ng  been  8uba»ittetl  to  the  influence  of  a 
aiit««'  Bojoum  in  an  oven  heated  to  IOC* 
hat  ia,  after  lm%'ing  been  as  completely 
1  aa  can  he.  Tliese  are  precise  and  accu- 
:  the  committee  remarked,  also,  that  the 
tino  of  Anpn^iilhilae  may  he  effected  at 
otj'^ight  years  after  desiccation  \  and, 
tthoec:k'9  opinion.  M.  Broca  be- 
deaiccation  vital  phenomena 
c)i  reduced,  but  not  wholly  sui^pended. 
!  whole,  M.  Pemietier's  experiraenta  do 
any  new  result,  but  they  coniirm  what 
Ij  been  said.  This  power  of  reviviflca- 
very  singular  one,  concerning  which  a 
UDS  to  be  leametl,  especially  as  re- 
ciea.  It  certainly  cannot  be  believed 
1  animals  wliich  can  be  re-aiiimated 
ire  are  really  dead :  they  are  in  the  state 
fceyer  vita^  cnpax,  —  a  state  that  is  not 
l^tfe,  but  potential  life ;  a  state  intemie- 
reen  life  and  death,  but  nrnch  nearer  the 
an  the  latter. 

monthly  paper  has  been  recently  issued 
af  which  only  two  numbers  have  yet  ap- 
It  is  the  hevue  de  Vhypnotifime,  and  is 
Dr.  E.  Berillon.  with  the  co-operation  of 
>ntist8,  such  aa  Bembeim,   Hack-Tuke, 

Knd.  LuvB,  Ochorowicz,  Magnin,  Voi- 
and  others.     M.  Berillon  has  behind 
I  to  speak  for  hia  competency,  and  is 
'onniar  man.    His  co-operators  are,  gener- 
I  y  able  men  ;  bnt  it  must  be  con- 
iitism   is  as  yet  a  rather  young 
ixi  fftjuires  to  he  pashed  somewhat  fur- 
■•<   :i  paper  can  be  usefully  devoted  to  it. 
>j;ofi«i»«  contains,  however,  some 
iitions,  among  which  we  notice 
a  |iAper  by  Dr.  Voiain  on  therapeutical 

Knotinn  in  cased  where  the  disease 
an  a  physical  one.  The  author 
which  hypnotism  has  been  of 
,  and  has  eiidently  improved  the  morals 
tient.  M.  IJegeois  contributes  an  inter- 
ior on  hypnotism  induced  by  telephone  : 
Knta  succeed  as  well  aa  if  the  different 
^p  directly  suggested, without  any  tele- 
•hwe  two  papeza  excepte<1,  there  is  noth- 
or  interesting  in  thii»  young  periodical. 
Ufff  of  Lyon  recently  made  known  an 
cry  rare  lnx>k,  published  a  century  ago, 
jne  inav  tind  the  beginning  of  Pasteur's 
pnthoKenetiivl  germs,  or  microbes.  This 


book  was  published  at  the  time  of  the  Mar- 
seilles pest,  and  its  title  is  *  Observations  faites  sur 
la  peste  qui  r^gne  a  present  &■  Marseille  et  dans  la 
Provence."  The  author  was  Ooiffon,  a  botanist 
and  physician  of  Lyon.  According  to  Goiffon,  the 
disease  is  due  to  some  poison  which  comes  into  the 
body  from  outside.  The  poison  is  believed  by  him 
to  be  some  living  creat\ire  which  can  multiply 
without  losing  it.s  ^mthtigejietic  properties.  Having 
never  seen  any  microbes,  he  considers  the  cause  of 
the  disease  aj»  residing  in  some  worm  or  insect 
brought  from  foreign  countries  with  foreign  goods. 
"  Measles,"  says  he,  *'  and  small- pox,  which  are 
recognized  as  contagious  diseaaes,  are  iKThapsdue. 
as  well  as  many  epidemical  diseases,  to  some  spe- 
cial sort  of  little  worm<9,  or  imperceptible  insects, 
which  force  themselvee  into  the  body  of  those  who 
liecome  sick,  and  stick  to  the  clothes  of  those  who 
propagate  the  sicknees."  He  believes  also  that 
bovine  vert  is  "caused  by  small  worms  deposited 
on  the  hay  an<l  gra-ss  the  herds  eat ;  and  the  ulcera- 
tions that  most  diseased  animals  show  on  the 
tongue  and  in  the  mouth  confirm  this  view." 
Further  on  he  siiys  that  the  spread  of  the  disease, 
when  once  introjuced  into  a  country,  is  due  to  the 
dissemination  of  the  eggs  of  these  worms  or  in- 
sects. The  fact  that  more  than  a  century  ago  the 
cause  of  ditlerent  contagious  dtaeasea  was  believed 
to  be  some  living  organism,  is  all  the  more  inter- 
esting that  it  waa  entirely  forgotten.  Manget,  the 
Swiss  author  of  many  important  medical  and  ana- 
tomical works,  waa  the  only  one  who  believed  Ln 
Goiffon'a  theory;  he  even  remarks  thai  Father 
Kircher,  the  well-known  scientist  and  alchemist, 
had  [>ropo8efi  a  similar  theory.  CJoitfon's  work  is 
a  very  interesting  one,  and  M.  Molliore  has  done 
well  in  republishing  this  forgotten  old  book. 

MM.  Charlx»nnel-Salle  and  Phisalix  of  Be*an- 
pon  have  recently  published  the  rt^ults  of  their 
experiments  concerning  the  pharyngeal  and 
oesophageal  secretion  of  pigeons  and  other  birds, 
which  is  used  by  them  to  feed  their  young.  It 
was  Hunter  who  diecM>vered  this  phenomenon,  and 
first  described  it.  CI.  Bernard  compared  this 
secretion  with  milk,  and  )x<lieved  it  was  caused  by 
a  very  active  cellular  rauUiplicalion  of  the  epithe- 
lium of  the  oesoplmgeal  tract.  Other  physiologists 
attribute*!  the  secretion  to  some  glands.  MM. 
Chart)onuel  8alle  and  Phisalix  show  that  CI.  Ber- 
nard's opinion  is  correct.  They  find  no  glands 
at  all ;  and  the  se<  retion  is  made  up  of  epthelial 
celLs  of  the  oeftopljagus.  It  is  known  tliat  the  edible 
bird's-nest  substance  found  in  the  neat  of  CoJIo- 
calia  nidifica  and  other  swifts,  is,  on  the  contrary, 
the  secretion  of  special  glands  described  by  Sir 
Everard  Home  in  1817.  as  Bernstein's  and  J.  R. 
Green's  researches  also  prove.     The  origin  of  the 
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two  Buhetancee  is  entirely  different,  but  it  may  be 
that  their  chemical  nature  is  leas  different  than 
might  be  supposed. 

Some  days  ago,  in  a  saloon  of  Yinoennes.  about 
fifty  pereonji  were  seated  at  a  dining-table.  A 
paaser-by  would  have  remarked  that  they  were 
very  quiet.  Not  a  word  was  said  by  a  single  per- 
son. As  the  dishes  w'ent  around  in  due  order,  the 
pa!i8er-!>y  would  have  thought,  after  some  twenty 
or  thirty  minutes,  that  the  meeting  was  a  very 
ungeuial  one.  or  that  the  assembly  was  troubled 
with  eonie  mysterious  ailment.  On  walking  into 
the  8aJtx)u,  he  would  have  understood,  however,  — 
as  the  reader  perha  fjs  already  sumiiBefl.  —  the  amse 
of  this  silence.  The  guests  were  deaf-mutes.  No 
hurralis,  no  laughing,  no  toasts  or  speeches, 
that  is,  in  siix)ken  language.  But  in  gesticulated 
speech  a  good  deal  was  said.  The«e  people  are 
united  in  a  society  to  celebrate  the  njemory  of 
Abbe  de  I'Epee,  the  charitable  and  devoteil  in- 
structor of  <leaf- mutes,  and  they  meet  each  year 
to  rejoice  over  their  instructor's  useful  work. 

The  same  day  a  very  amusing  meeting  was  held 
ia  Paris  by  some  five  or  six  persons,  and  attended 
hy  n  rather  large  crowd.  It  was  a  meeting  to 
protest  against  Pasteur's  method  of  healing  rabies. 
It  is  ni)t  useful  lo  review  all  the  foolish  fifM^eohes 
that  were  made  in  this  assembly.  The  public  has 
sufficiently  shovvu  what  it  thinks  of  them.  It  was 
a  very  funny  scene  to  witness,  and  one  can  form 
no  idea  of  the  ignorance  and  lack  of  intelligence 
displayed  by  the  orators.  Tliey  were  perftetually 
interrupted  by  the  shouts  of  the  crowd,  who  were 
intelligent  enough  to  know  when  truth  was  spoken, 
and  when  error.  It  is,  lK»wever,  a  pity  to  hejir 
such  ignoramuses  discuss  in  such  a  way  scientific 
•juestionK  they  do  not  understand.  Sweet  Louise 
^  Blichel  was  one  of  tlie  omtors,  and  was  well  hix)te<l, 

A  much  more  interesting  and  useful  meeting 
was  that  of  the  committee  appointed  to  witness 
M.  Marcel  Desjirez's  experiments  on  the  trans- 
mi.ssion  of  force  by  means  of  electricity.  The 
problem  was  to  take  two  hundred  horse-power  at 
Creil,  fifty-six  kilometres  from  Paris,  and  to  de- 
liver half  that  amount  in  Paris,  In  fact,  the  horse- 
power in  C'reii  was  eighty-eight  ;  in  Paris  it  was 
forty.  Ujion  the  vvlicile.  the  experiment  succeeded 
well  enough,  and  the  results  are  satisfactory. 

Some  sensation  was  re<'ently  created  here  by  the 
application  of  the  law  re<(uiring  that  all  professors 
aged  over  seventy  or  seventy- five,  if  meml)er8  of 
the  institute,  shall  l»e  deprived  of  office,  or,  as  we 
say  here,  mis  en  retraitf,  retired.  Among  the 
victims  of  this  law  we  notice  MM.  Hardy,  Ga- 
varret.  and  Sappey,  of  tlie  medical  school,  and  M. 
Duchartre  of  the  faculty  of  sciences.  M.  Hardy 
is  not  a  lazy  man,  and  h*^-  HtiU  works  a  good  deal ; 


but  all  he  can  do,  as  his  beet  friends  say.  ia  to  |d*« 
a  lecture  dated  1850.  Tlwt  is  very  well,  but  in 
1888  science  is  much  advanced,  many  things  Iuit. 
ing  been  discovered  since  18.V).  Students  require 
present-day  notions,  and  do  not  care  for  old  dis- 
coveries. M.  Sappey  is  aWi  a  conscientious 
worker  ;  but  he  tenches  anatomy  in  such  a  »<vy 
tedious  and  uninteresting  manner  that  his  retire- 
ment cannot  be  much  regretted.  As  to  M.  Ga- 
varret,  he  has  not  lectured  for  some  years.  }L 
Duchartre  has  never  done  any  personal  original 
work  worth  speaking  of.  He  has  written  a  very 
uni)leasaot  *  Botany,'  and  that  is  all  His  ile- 
parture  will  create  no  sensation,  andi^udentM  harw 
nothing  to  lose  by  the  change,  wht)ever  iniiv  takt 
his  place.  M.  Sapi^ey's  place  will  most  likely  1* 
filled  by  M.  Farabeuf,  a  man  ver^*  well  informed 
on  htmion  anatomy,  but  entirely  ignorant  of  rota- 
parative  anatomy,  M.  Gavarrct  will  be  succeeded 
by  M.  Gariel,  an  able  scientist  and  very  gomi 
teacher.  It  is  not  known  who  will  take  the  two 
other  places,  but  M.  van  Tiegheui,  profe88t*r  at  tli* 
Muscnm  d'histoire  uaturelle,  might  be  cullt^l  U}>on 
to  teach  bot^my  in  the  Sorlionne,  The  ih  " 
woixld  be  a  very  good  one.  No  choice  wii 
made  at  present,  and,  when  it  is  made.  1  will 
form  you. 

The  annual  meeting  of  the  Associaiiou  for  tl| 
advancement  of  science  is  to  take  place  to-mor 
at  Nancy.     A  great   number  of  interesting  « i 
munications  are  announced,  and   tlie  volume 
cording  the  proceedings  at  last  year's  meeting  1 
been  issued  to-day. 

The  competition  Itegun  84>me  three  moutiiis  t 
for    fellowships   in   different   medical    schooh 
just  over.     As  usual,  thf  successful  comjielitoi 
for  fellowships    in   anatomy   and    p!>y- 
surgeons.     Surgeons,  as  a  rule,  are  fu 
anatomy,   that   is,    human    anatomy  :     lui  'An 
know  nothing  aVoul  physiology,  and  the  lecS 
they  give  on  the  subject  are  ijuite  insnfficie 
is  a  great  pity  for  the  students,  and  yet 
for  the  medical  schools.     There  is  little  yet  t>| 
done  in  anatomy,  so  they  do  not  do  ?my  per 
or  original   work.     They   go  on    pmctisin^ 
gery,  and  are  of  no  use  at  all  to  science,     In  I 
years,   only  one  real   physiologist   has   beru 
pointed   to  a  fellowship,   Ch,   Richet :  sine*?  th 
only  surgeons  or  anatomists  have  Iteen  uiipuiti 
This  is   a   very  unfavorable    thing    for    medii^ 
schools,  and  one  easily  understands  the  mC 
of  foreigners,  who  remark  that  the  fcilowsli 
always  obtained  by  f»ers*>ns  who  add  not! 
next  to  nothing,  to  the  stock  of  human  kuo 
The  critics  are  entirely  justified,  it  must 
feseed,    and    it   will    l>e    Mece»*<ary   to   tlnd^ 
remedy  for  this  state  of  affairs,  which  is  ( 
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aiisattsfactorr  because  the  Burgeons  who 

'  for  these  fellowships  do  not  dare  compete 

rgit-al  ft'Howehipe!,     Upon  the  wliole,  they 

►  not  learned  enough  to  dei)end  entirely  upon 
eir  aurpical  knowledge.     They  are  neitlier  en> 

^ely  surgeons  nor  completely  anatomists. 
Preparations  are  being  made  for  the  celebration 
M.  Ojevreul'a  centenary  on  the  31st  of  the 
eat  month.  The  National  agricultural  society 
i»  to  present  him  with  a  gold  me<lal  (be  has  been  a 
member  for  fifty  years),  and  on  the  Ist  of  Septem- 
ber then'  will  Ije  a  festival  tendered  him  by  differ- 
eot  pttRons  in  the  natiu-al  history  museum.  It  is 
.AM  ezftctly  knovm  what  will  be  done,  but  at  all 
ent«  there  will  be  an  exhibition  recalling  all  M. 
Bvrenl's  works  concerning  coloring  -  mattere, 
15.  corps  gras,  candles,  glycerine,  dynamite, 
ilttin.  and  colors.  This  exhibition  is  a  very 
^ood  idea,  and  will  meet  with  great  success  ;  for, 
kimg  the  public  at  large,  the  notions  concerning 
be^i>?x»rs  works  are  exceedingly  vague  and  uncer- 
People  all  know  he  is  very  old,  but  they  do 
,  know  how  useful  he  has  been,  and  what  ser- 
he  has  rendered  to  science  and  industry.  In 
y  evening  a  large  dinner  will  be  given,  when  the 
Iters  of  pubUc  instruction  and  of  trade  will 
as  well  as  delegates  of  the  faculties  and 
1  bodies,  and  also  delegates  representing  the 
lobm  of  industry  that  have  been  improveti  by 
Kvreul's  work.     In  my  next  letter  I  shall  have 

>  resume  the  subject.     Many  professors  and  sci- 
\  remaining  in  Paris  to  aseist  at  the  cere> 

"wch  as  Pasteur,  Frfemy,  Milne -Edwards, 
rtrand,  Jansen,  de  Quatrefages,  etc. 
VcBterday  there  started  for  the  United  States 
lilv  %  number  of   travellers   of  an   interesting 
Itire,  —  a  number  of  splendid  burses  bought  at 
last  trotting  match  at  Nogent  sur  Marne  by 
front    Illinois,    Kansas,     Minnesota, 
Wisconsin,   etc.,   for    the  purpose    of 
\  up  the  Percheron  breed  in  America.   Your 
Irymen,   such  as  Messrs.   Dunham,   Degan, 
»lwi,  and  many  others,  come  every  year  at  this 
( to  visit  t)ie  Percbe,  and  buy  the  hcHt  horses 
'  i:au  tlnd.     The  medium  price  is  two  thousand 
cilUtfv  (Im  thonsand  fitmc-s).     The  first  horse  so 
Kpiidted  crossed  the  Atlantic  in   1889,  with  Ed- 
Harris  of  New  Jersey.     The  horses  of  that 
are  vfry  much  appreciated  still.    In  1851, 
ngton  took  across  the  ocean  another  horse 
•(4uue  breed;  he  called  it  Louis  Napoleon, 
friends  preferred  naming  it  Fullington's 
Jly.      The   folly  was  profitable,  however,  and 
\  of  Louis  Najioleon  are  as  much  valued  as 
I  of  Philippe  Egalite,  as  Harris's  acquisition  of 
I  called.     The  Percheron  stud  lKX>k  is  very 
'  ke|iit  only  horses  bom  from  Percherons  in 


Perche  can  be  recorded.  M.  M.  Dunham,  who  was 
here  a  few  days  ago,  offers  each  of  his  stallions 
some  fifty  amiable  wives,  and  as  each  year  he 
buys  some  three  hundred  Percherons,  one  may 
judge  of  the  importance  of  his  UUnois  stud. 
This  year  some  twelve  hundred  stallions  are  leav- 
ing France  for  the  States. 

The  vacations  have  now  begun  :  most  of  the 
professors  are  out  of  town.  M.  Faye  was  some 
days  ago  on  the  seashore  at  Villers ;  Professor 
Vulpian  is  in  his  usual  summer  resort  of  Trou- 
ville;  others  are  scattered  hei-e  and  there,  in 
mountain  or  country,  or  travelling  abroad.  A 
great  many  are  in  Nancy,  for  the  meeting  of  the 
Association  for  the  advancement  of  science :  some 
are  in  Germany  or  elsewhere,  awaiting  different 
scientific  meetings.  It  is  a  haj)py  time  for  them, 
and  they  enjoy  a  well-deserved  rest  after  a  long 
year's  work.  V. 

Parie,  Aug.  tl. 


NOTES  AND  NEWS. 

The  rei)ort  of  the  wide-spread  earthquake  comee 
as  we  go  to  press.  It  is  probable,  that,  on  account 
tjf  the  extent  of  coimtry  over  which  the  shock 
was  felt,  it  may  be  jxwsible  to  arrive  at  valuable 
eetimatfs  of  the  rate  of  propagation  of  earth-waves. 
From  Washington  we  leom  that  Professor  Simon 
Newcomb  furnishes  the  following  figures  regarding 
the  earthquake  :  First  shock  (X-curred  at  9:.'>a:30 : 
second  shock  about  9:54:30 :  lasted  until  9:59. 
Major  Powell  is  quoted  as  saying  that  there  is  a 
line  of  weakness  in  the  crust  of  the  earth  beginning 
somewhere  south  of  Kaleigh,  N.C.,  and  extending 
in  a  line  along  the  tidewater,  past  Richmond, 
Washington,  Baltimore,  and  Troy,  N.Y. ;  that 
thifi  line  of  weaknesii  is  marked  by  a  displacement ; 
in  some  places  this  displacement  being  a  flexure 
in  the  rocks,  in  other  places  a  fault  ;  and  in 
the  neighborho«xl  of  this  displacement  are  found 
the  principal  waterfalls  which  constitute  the 
water-power  of  the  Atlantic  slope.  "It  will  be 
interesting,"  he  adds,  "  to  discover  the  relations 
of  the  point  of  origin  of  this  earthquake  to  this 
line  of  displacement  or  weakness."  The  officials 
of  tiie  signal- service  bureau  report  that  four  dis- 
tinct shocks  were  felt  there.  Tlie  first  began  at 
9:54,  and  lasted  40  seconds ;  the  second  shock  was 
felt  at  10:04,  and  was  followed  by  another  at  10:10. 
and  by  another  at  10:30. 

—  The  topographical  work  of  the  geological  sur- 
vey is  progressing  in  a  most  satisfactory  manner, 
and  the  following  summary  is  given  of  the  results 
attained  up  to  the  first  of  August.  Mr.  Natter  s 
party  in  Massachusetts  have  finislied  the  Framing- 
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ham  sheet  and  a  large  portion  of  the  work  north 
of  that  place,  coveriiisr,  in  all,  eighty- fivo  square 
miles;  Mr.  Johnson's  forces  in  the  wfstem  moun- 
tainous part  of  tlie  Rlate  have  completed  forty- 
nine  jMjuare  miles ;  Mr.  Btxltisli's  division  hnve 
dnisherl  aJtojcether  two  hundred  and  twelve  s<iuaTe 
miles  in  Massa«  hjL=^ett«,  one-half  of  which  was 
part Jy  done  last  year ;  of  the  region  around  the 
District  of  Columbia,  thirty-five  square  miles  have 
been  completed  ;  Mr.  Griswold  has  a  very  large 
party  at  work  in  northern  Virginia,  who  have 
completed  seven  hundred  square  miles  :  the  cen- 
tral division,  under  Mr.  Renshaw,  is  getting  under 
way ;  Mr.  Da  via  is  at  work  in  central  Arizona,  and 
has  completed  eight  hundre<l  stjuare  miles :  Mr. 
Wilson  is  at  work  in  the  gold  region  aroimd  Ore- 
ville,  in  the  gold  lit-lt.  with  two  topographical  par- 
ties  and  one  triangulationr)arty:  the  topographical 
work  covers  tljree  hundred  and  seventy-seven 
square  miles,  hut  both  parties  were  retarded  some- 
what by  bad  weather.  Up  to  Aug.  27,  53  sheot^s 
of  the  general  topographical  atlas  of  the  United 
States  have  been  published  ;  there  are  48  sheets  in 
proof. 

—  The  const-survey  parties  are  now  in  the  field 
busily  engaged  in  pushing  the  work  forward.  Two 
topographic  iiarties  fmd  one  hydrographic  fwrty 
are  already  at  work  on  the  resurvey  of  .San  Fran- 
cisco Bay.  Owing  to  the  very  limited  appro|)ria- 
tion  for  the  Alaska  work  (only  $4,0tK)  being  appro- 
priate<l  in  lieu  of  $9,000  aiike<l  for),  the  steamers 
eepecially  employed  for  this  work  at  an  ex|)en8e  of 
several  hun(lre<l  thou.sand  dollars  are  to  be  imme- 
diately called  from  the  field,  there  lieing  no  money 
to  carry  forward  the  necessary  work  for  which  an 
admirable  plant  had  been  provided.  Professor 
Davidson  haa  retunie*!  from  Portland,  Ore,, where 
he  was  engaged  in  astronomic  and  magnetic  work, 
to  Sj»n  Francisco,  and  has  resxuned  his  duties  in 
charge  of  several  parties  on  tlie  Pacitic  coast.  The 
parties  on  the  transcontinental  arc  are  all  at  work 
except  Assistant  Eimbeck,  who  would  he  in  the 
field  were  it  not  for  the  lateness  of  the  eeason, 
which  is  inopportune  for  locating  stations  on  the 
summit  of  the  Rocky  Mountains.  The  telegraphic 
longitude  jmrties  are  at  Salt  Lake  and  Ogden.  Sub- 
assistant  Marr  is  ordered  from  the  mag:netic  obser- 
vatory at  Los  Angeles  to  report  for  duty  in  tele- 
graphic krngitude  work  at  Salt  Lake.  Tlie  physical 
hydrography  of  Delaware  bay  and  river  has  Ijeen 
completed  a«  far  as  this  year's  appropriation  will 
carry  it,  and  Assistant  Merijulon  is  alxiut  to  trans- 
fer his  party  to  New  York  bay  imd  harbor,  where 
the  work  of  last  summer  will  be  continue<l.  If 
progress  is  as  rapid  as  it  has  been  heretofore,  the 
resurvey  of  Long  Island  Sound  will  be  completed 


tlie  present  season.     AaaiBtant  Weir  trill 
the  topographical  work  in  the  vicinity  of  Chal 
Mass..   in    connection   with   Professor  MiM 
physical  survey  of  Monomoy  Shoala.     Mr. 
Thorn,  superintendent  of  the  coast 
left  Washington  for  Orchard  park  n 
N.Y.,  hojs  returne*^!  to  his  official  duties. 


LETTERS  TO  THE  EDIIXJI 

••*OorrMiMmdeii<«  nrr  rtqttttArd  to  b*  om  briff  cut  | 
U»r<t*r'*  MMJM«  {«  in  all  ciitts  regu trfd  a»  proof  o/q 

'  Thumb-marks.' 

Tbk  ktt«r  on  '  thumt>-tuarka '  in  No.  1851 
recalls  to  mind  an  extract  cut  from  a  ne« 
March.  1883.  hea.led  '  Thumb  portraits.' 
was  taken  from  the  '  World  of  wonders.'  lo  t 
erence  is  made  to  the  spiral  grooves  on  th«  a| 
the  thntnh,  with  the  remark  that  the  figure  ofl 
thuaib  remains  the  same  during  life,  but  the! 
are  different  on  each.  It  then  go«8  on  to  1 
"  The  Chinese  take  advantage  of  all  this  to  idi| 
their  important  criminals,  at  )«a^t  in  ^ome  pal 
the  empire.  We  photograph  thear  faces  ;  the] 
impr(>esioas  from  theii  thumbs  These  ar«  j 
away,  and  if  the  delinquents  should  ever  agaj 
into  the  hands  of  the  police,  another  impretrf 
once  affords  the  means  of  Cm  >i      Tbfr  Q 

say   that,    considering  the  niad«  i| 

countenance  by  hair  and  bea;...  o....  iue  i>ow«r| 
men  have  of  distorting  or  altering  the  actual  fe«j 
etc.,  their  motbod  affords  even  more  certaii 
easy  means  of  identification  than  our  plan  of  j 
the  criminal's  portrait."  1 

A  year  or  more  ago  a  gentleman  of  Cincinnai 
posed  to  take  advantage  of  this  fact,  and  app^ 
thumb-mark  to  railroad  ticketi:,  to  prevent  thei] 
inp  into  the  hands  of  scalpera.  He  brought  it  ( 
attention  of  several  railroad  managera,  who  tb| 
favorably  of  it ;  but  meeting  with  considerable 
colty  in  making  arrangements  Co  get  the  mark 
oat  too  great  inconvenience  to  the  purchaser; 
likewise,  I  beheve,  dlMcoTerinR  that  the  p| 
could  not  be  patented,  it  was  given  up.  At  1«| 
have  not  beard  any  thing  of  it  lately. 

JOSIPH  ] 
iAiKm\  aniTenity,  Oxford,  O. 


bf.  jd 


Rerivificatiofl. 

It  id  well  known  by  ell  zoologists  that  maal 
mals,  such  tif.  tardigrades,  rotiferti,  anguillolatf 
others,  are  suhject  to  revivification,  as  Need 
Spallanzani,  Doyi^re,  and  others  have  shown.  \ 
Bome  reader  of  Science  tell  me  whether  experil 
of  a  similar  nature  have  been  perform«d  in  Aii 
on  theve  fame  animals,  and  let  me  know  the  d«| 
the  experimenters,  as  well  as  the  title,  dnt«y 
place  of  publication  of  their  papers  f  I  would  bl 
much  obliged  if  any  one  could  tell  me  wbethj 
ezperinienta  have  t)«en  performed  on  other  anl 
of  superior  organization.  Lastly,  can  some  end 
me  information  cnnceming  Bindoo  fakirs,  wl 
said,  can  fall  into  a  state  of  trance,  and 
seemingly  dead,  and  in  fact  buried  for 
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and  cocne  back  to  actual  life  again  1  I  have  beard 
thla  fact  spoken  of,  but  I  can  find  no  reliable  iofor- 
DMlkia.  Please  accompany  aaswers  with  particulars 
ataWil  above.  V. 

Parla,  Aa|t.  14. 

Polydactylism. 

LeContea  article  on  the  above  subject,  in 
er  for  Auff.  20,  calls  to  my  mind  the  fact  that 
"  *t^9  family  there  in  a  cae«  of  non-inherited 
am.  His  parents  were  Dormal  as  to 
toefl,  and  so  were  his  paternal  grand- 
arenU.  His  eldest  brother  was  bom  with  six  well- 
iomied  BngerA  on  each  band,  the  sixth  joined  very 
Bueh  aa  described  by  Dr.  LeConte.  The  extra  ticger 
K^&v  amputated  in  childhood.  The  second  child  (ajso 
,  boy)  had  &ix  fin  if  era  ou  each  hand  ;  but  the  sixth 
I  was  a  rudiment  m»>reiy,  and  had  no  nail.  My  father 
'  waa  the  third  child,  and.  while  his  fin^fers  were  nor- 
mal. h«  bad  six  toea  —  the  fifth  and  sixth  at  first  sep- 
arate, but  now  frrown  together,  with  two  diatinct  and 
•eparatc  U>e  nails,  and  a  distinct  aruture  yet  marking 

tihe  oriffinal  line  of  division  between  the  toes.     Four 
-Other  children  were  born  to  my  grandparents,  all  of 
f«-h<>ai  are  normal  in  respect  to  fingers  and  toea.    The 
laldest  son   married,  and  the  first  child  bom  to  him 
i^kad  a  bare  mdiraent  of    a  sixth   finger.    Several 
others  were  born  to  him,  all  of  whom  were  normal, 
and  all  of  whom  died  in  infancy.     The  second  son 
iziarTi«>d,  and  had  six  children,  all  normal  so  far  as 
BnRers  and  toes  ar©  concerned.     Two  of  his  children 
liu-e  married,  and  have   normallv   formed   children. 
f3Iv    father   bad    eight  children   born  to  him,  all  of 
[whom  were  normal.     My  father  cannot  recollect  bav- 
|ing  heard  that  any  of  his  ancestors  had  mure  than 
»  Dormal  number  oC  digits. 

It  Mems  remarkable  that  three  children  in  succes- 
sion should  be  abnormal  in  this  respect,  and  that 
only  the  barest  trace  of  it  should  appear  in  the  later 
gaaerations.  John  B.  Smith. 

0.  S.  BAt.  inua.,  WaabinvtuQ. 


Barometer  exposure. 

AHow  roe  space  for  a  brief  reply  to  Mr.  'Oan*s' 
I  strictures  on  my  letters  concerning  the  influence  of 
I  the  wind  on  the  barometer.     He  says,  "No  one  that 
has  attempted  making  a  fire  in  a  very  cold  room,  ou 
a  very  windy  day,  with  a  refractory  k'himuey  in  the 
fore«round,   can   be  easily  convinced   that   there  is 
much  of  a  draught  np  a  cold  chimney,  even  with  a  hur- 
ricane."     Exactly,  that  i«   just  what  should  be  ex- 
'  pected  in  case  the  wind,  in  blowing  acroas  the  chim- 
.  ney  and  by  the  room,  draws  part  of  the  air  out,  and 
'  decrMiJM-ii  the  pressure  inside  ;  for  in  such  caseB  the 
me' K  Vt-ct  of  the  wind  is  soon  counterbalanced 

by  ■  nets   in    pressure  between    the   inside 

and    lutMir  ui  the  room  tending  to  force  the  air  in- 
ward, and  the  draught  ceases.     If  the  wind   were 
steady,  there  might  be  a  slight  draught  up  the  chim- 
1  o«y  (a«*>awing  it  to  be  the  largest  opening)  as  the  air 
I  atreamt-d  in  at  the  smaller  crevices  ;  but  the  wind  is 
'  Dffvrr  steady,  and,  the  moment  it  decreases,  down 
LcoBiaa  the  air  through  the  chimney  to  restore  the 
Jitbrium,  out  streams  tho  smoke  into  the  room, 
I  out  giMfS  the  half-started  fire. 

:.  ...t   f  ri.r.i    his  remarku,  however,  that   Mr. 
f'Gn  at  fire-making.     If  next  winter, 

iwhr-'  _  ^  ^e  on  a  windy  day,  he  will  open 


a  window  or  door  on  the  leeward  side  of  the  room, 
he  « ill  probably  find  that  the  air  comes  down  tba 
chimney,  and  goes  out  of  the  door :  but  if  he  will 
close  all  of  tho  doors  and  windows  on  every  side  ex- 
cept the  windward  side,  and  open  one  on  that  side, 
he  wUI,  I  think,  find  a  strong  enough  draught  up  the 
chimoey.  too  strong  perhaps. 

Mr.  *  Gan  ^  further  Rays,  "  It  should  be  noted  also 
that  the  wind  does  not  blow  steadily,  but  rather  iu 
gusts  :  consequently  there  can  be  no  such  thing  as  a 
permanent  lower  presstiro  inside  than  outside  a  room, 
but  a  momentary  depression  by  a  gust  would  be  re- 
lieved almost  immediately  by  the  lull."  Mr.  'Qan' 
speaks;  hpre  as  if  a  lull  were  a  calm,  but  this  assump- 
tion is  evidently  not  true.  The  lull  does  slightly  re- 
lieve the  stress  on  the  air  in  a  room,  and  the  pressure 
immediately  slightly  rises,  to  fall  again  with  the  next 
gust.  The  slight  fluctuations  have  attracted  Mr. 
'Qan^s'  attention,  though  he  seems  doubtful  about 
thtir  cause.  Such  fluctuations  are  very  common 
here,  and  have  a  range  of  hundredths  instead  of 
thousandths  of  an  inch.  a.s  spoken  of  by  Mr.  '  Gan.* 
They  are  readily  seen  to  be  connected  with  varia- 
tions in  the  wind**  velocity,  ancl  have  been  found 
here  only  during  high  winds.  Our  barograph  is  of 
the  Drai)er  pattern,  and  I  thiuk  responds  to  rapid 
changes  such  as  these  more  rapidly  than  Hough's. 

In  regard  to  Professor  Hazeu's  work,  I  think  Mr. 
'  Gan '  has  extended  his  conclusions  beyond  those 
held  by  Professor  Haz«u  himself.  Besides,  as  pre- 
viously shown  in  these  letters,  Mr.  G.  K  Gilbert's 
determinations  of  the  altitudes  on  Mount  Washington 
by  means  of  the  barometer  gave  the  best  results 
when  the  wind  was  light  or  calm,  and  have  been  ad- 
duced as  proof  of  the  effect  of  the  wind. 

Mr.  '  Gan '  suggests  that  I  may  have  been  mistaken 
in  regard  to  the  coincidence  between  the  opening  of 
our  trap-door  and  the  changes  of  pressure  in  the 
room,  and  says,  *^If  his  barograph  sheet  is  carried 
along  only  two  inches  a  day,  opening  the  trap-door 
ten  minnt«8  will  only  give  oneseventy-second  of  an 
inch  for  the  pencil  to  move  in."  He  hence  fttiggesta 
that  it  would  have  been  well  to  have  had  a  companioo 
at  the  barograph  while  I  manipulated  the  trap-door. 
Oar  barograph  sheet  moves  nearly  a  foot  a  day,  and 
we  can  determine  the  time  interval  almost  to  the 
minute  ;  but  I  assure  Mr.  '  Gan  '  that  I  did  not  pub- 
lish my  first  letter  until  two  of  us  had  several  times 
done  exactly  what  he  suggested,  and  thus  determined 
the  coincidence  between  the  opening  of  the  trap-door 
and  marked  changes  of  pressure  in  the  room. 

The  question  I  think  now  is,  not  whether  the  wind 
does  produce  an  effect  on  the  barometer,  but  how 
may  we  avoid  it  f  Professor  Abbe  has  recently 
called  my  attention  to  an  apparatus  suggested  by 
him  for  this  purpose  in  the  chief  signal  officer's  re- 
port for  IWJS,  p.  yy,  and  it  is  hoped  that  some  experi- 
ments in  this  line  may  be  instituted. 

H,  Helm  Clattok. 
Bine  Bill  met.  observatory,  Aug.  83. 
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FROCEBDINQS  OF  THE  SECTION  OF  ME- 
CHANICAL SCIENCE  AND  ENGINEER- 
INO. 

A  OOxnxTBD  iaiprovement  was  manifest  in  tliis 
BHTlion,  Itoth  in  attciidanre  and  interest,  and  it 
may  now  tw  contddered  «s  fairly  pfitabliHhwl  by  t.h« 
side  of  the  older  sCH'tiond,  nnd  likely  tobt'€on»e  one 
uf  the  largest  iu  the  aBBociution. 

Tlir*  uu>Kt  vjiliiahle  paper  presented  vraa  one  on 
be  •  StreiJKth  and  propurtiims  of  toothed  wheels,' 
j^y  Prtif.   WiUiam  HarktuHS  of  the  navnl  ol«ierva- 
ry.     This  fMiper,  of  uhieh  about  half — over  HO  p. 
»iy — A  as  presente*!,  is  the  result  of  a  nuirilx-T 
work  of  a  most  varied  an«l  exhaunlive 
cler.     In  twenty-three  sections  it  treats*  of 
form  of  teeth  ;  inatheiuatical  theory  of   the 
I  em  teeth  ;  review  of  the  formulae  of  previous 
i;  spur  and   lievel  wheels  with  iron,  hra«H, 
wood    ti-eth  ;    shrouded    pinions :    sireB    of 
;  ciieflicient  of  safety  ;  maximum  piteh  ; 
on  of  pitch  to  face  :  length  of  teeth ;  their 
UiiclcjieMi :  Ktrength  of  rims ;  r«'lationH  belwei-n  rim 
nd  touih  dinieuBionB  ;  sizes  and  nuinber  of  arms  : 
fc\K3  ;  keys  and  bosaee ;  weight  and  kinetic  ener^jy  ; 
tiotirt   t«j   Hpociu!   i!auei»;    recapitulation   of 
bibliography.     In  designing  clcK'kw  «»rk 
the  transit  of  Venus  and  other  purix>«eH,  the 
i<>r   foiujd   no  formulae  upon  which  he  (duld 
ly.   those  in   use  giving  results  widely  dilTrrent 
k'tim  each   other,    in   exceptional   cases  shtjwiug 
litlcreniieb  of  fifteen  hundred  per  cent ;  he  there- 
ore  8»-t  about  determining,  in  a  scientitic  manner, 
formula   Ufxjn    which   some  reliance  might  lie 
We   have  already    ha4l   ocx'asion  U*  <all 
I  to  the  remarkable  results  accontpli»hed 
a   mechanical  problem  i^  attacki'd  in  this 
way.     The  work  of  Pnifi-j^or  RogeiH  in  developing 
s  oietiMjd  by  wluch  precision -screw  h  ure  econtJini- 
taSXj  fumlMbe*!  f<»r  macbine  t4M>lM,  allowed  how  an 
ic^KUor  coultl  hjUkdle  u  |)ru<'tical  problem,  tmd 
HarknetM  has  wi»rked  by  the  metlnHlB  of 
;Tier  mathejnutictt.     Ue  has  ma<Ie  and  «-4>||ected 
large   nninU'r  of    metiaurement«    of  gearH   in 
lujil  line  and  uf  n^eogni/eil  gtxtd  profKirtionii,  And 
ftcr  aacf'rtaining,  by  the  principles  of  mechanicfl, 
be  general  nhap*'  of  a  correct  formula,  he  has 
Uie  metlk«Ni  of  k^ai<t  squares  to  determine 
ct  form  of  the  same,  with  the  valuee  of  the 


uihoi 


constant  ternia,  which  would  l»eht  agree  with  these 
measureraeuts.  Over  forty  authoryitn  the  Mibject 
are  reviewed,  fiom  BiichanMn.  1808,  and  Tre<lg<dd, 
1825.  to  EedtenlMU'her,  Weifibach,  and  Reuleaux. 
One  formula,  given  by  R<jl)erton  in  IHOH,  was 
shown  to  be  altuurd  by  Carmichael  in  1814,  but 
was  nevertheless  copied  by  Farey  in  18!W,  in 
an  excellent  work  on  the  steam-engine,  and  has 
been  in  use  ever  wnce.  R«*tierton'a  proof  of  the 
forniulu  was  tJiat  trttm  his  experiments  he  was 
8atisne«l  he  could  not  U*  far  wrong.  In  one  author, 
marked,  and  indeed  I  unlook«Kl-for,  advantages  ap- 
l>ear  from  the  use  of  the  metric  system  ;  in  a  wheel 
of  2.30  m.  diameter,  calculated  by  mcninsof  it,  the 
numlter  of  teeth  is  rednceii  to  one  tooth  3.21  m. 
thick  and  nearly  one  space.  Another  uses  Hguree 
in  a  deiuonstnition  which,  interjjretwl,  require 
that  a  brafW  tooth  half  an  inch  thick  and  one  inch 
wide  shall  carry  la.tKH)  [lounds.  though  the  author 
by  mistaJce  got  it  130  pounds.  5110  representing 
the  safe  amount,  attention  was  ctdled  to  the  heavy 
tooth-atreeses  of  800  to  900  customaiy  iu  watches 
and  chronometers,  and  to  that  of  about  IIHW  in 
spring  clocks.  When  put  in  print,  this  work  can- 
not (ail  to  In*  of  great  and  [>ermanent  value. 

I'rof.  W-  A.  Rogers,  as  chairman  of  the  com- 
mittee on  accurate  standards,  tot»ls.  and  luethods 
in  the  machine  shop,  gave  an  account  of  his 
work  in  tliat  direction,  and  preeented  a  resume  of 
his  experiments  in  the  use  of  the  microscope  in 
connection  with  ninchine  tools.  In  tliis  method. 
rlimeuHions  are  read  through  that  instrument  from 
HCcurntely  divided  scales,  or,  in  some  ceases,  deter- 
mined by  cali|»era  or  gauges  at»curately  set  bj* 
means  of  a  c<»niparator.  By  this  system  the  work- 
man receives  from  the  tool-room  of  the  shop  the 
neveaBary  number  of  calijjers  accurately  set  to  the 
required  dimensions  by  a  skilled  attendant  in 
char„'e  of  tbe  comparator.  It  is  evident  that  in 
this  way  a  high  and  uniform  degree  of  accuracy 
may  be  obUiined.  with  much  saving  of  lime  and 
avoidance  of  errors,  in  which  latter  respect  we 
would  suggest  that  calii>ers  lie  retume«Uo  the  tool- 
room unchangul,  and  their  settings  checketl.  For 
all  gtxMl  work,  these  methods  must  sujjercede  tlie 
present  inaccurate  and  in«'onvenient  us*  of  scales 
of  but  moderate  prwision.  and  the  setting  of  cali- 
pera  by  the  workman,  and  they  will  obviate  the 
necessity  of  the  present  expensive  standard  gauges. 

Tbe  sort  of  work  done  by  the*e  gentlemen  will 
mark  an  era  in  the  development  of  machine  con- 
struction. 
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Profeasor  Webb  of  Hobiiken  presented  bis 
methMl  of  dfU'rmining  maximnin  points  and 
Btressee  in  brklg:e  inclines,  whicb  arc  applicable  to 
truMie«  of  tl>e  moRt  irregular  form,  and  to  any 
Btjle  of  loading,  irregniar  or  uniform,  Tl»e 
method,  as  applied  to  the  graphical  determination 
of  Htrains,  was  illustrated  by  blackboard  sketches 
and  finished  drawings,  and  some  of -the  features  of 
a  new  notation  were  explained. 

Prof.  De  Volaen  Wood  contributed  two  valuable 
papers  in  mechanical  engineering.  In  one  of  them 
he  showed,  by  diagram  and  analytical  processes,  the 
application  of  the  equation  of  'moment  of  mo- 
mentum '  to  the  case  of  turliines.  explaining  &h- 
struse  points  in  the  action  of  the  Latter  ;  in  the 
other,  he  called  attention  to  the  effect  of  variations 
in  speed  upon  cyhnder  condenwition,  illustrating 
the  same  by  ex|)erimenta]  figures.  The  section, 
and  indeed  the  profession,  should  congratulate  it- 
self upon  the  acquisition  of  men  who  bring  to  their 
work  not  only  a  natural  and  cultivated  knowl- 
edge of  mechanics,  but  an  intimate  acquaintance 
with  and  great  facility  in  the  use  of  the  higher 
mathematics.  Tlie  professor's  gejiius  for  imjiart- 
ing  knowledge  is  also  well  known. 

Tlie  committee  on  the  >x»st  methods  of  teaching 
meclianical  engineering  report^nl  that  papers  would 
be  read  upon  the  subject  by  a  member  of  the 
committee  and  by  Dr.  Thiuraton.  Profeesor  Alden 
is  an  earnest  advocate  of  manual  training,  and 
sums  up  in  these  four  propositions  :  "  Manual 
processes  in  education  must  Ijo  primarily  for  the 
acquirement  of  knowledge  and  discipline  ;"  they 
•'should  I*  such  as  are  adapted  to  the  develop- 
tnent  of  {xiwers,  faculties,  and  habits  of  mind 
wiiich  have  been  but  little  cuKivated  in  the 
Bt^hoola ;"  thoee  •*  involving  the  use  of  tools  and 
construction  should  be  confined  to  properly  de- 
signed atnictures,  and  should  be  taught  and  super- 
vised by  experts  capable  of  protiucing  the  best 
quality  of  standard  practical  work  ;"  they  "  should 
be  reetrictetl  to  those  oijcrations  for  whicli  suitable 
facilities  are  provided  for  carrying  out  the  oi)era- 
tions  in  a  practical  and  thorough  manner." 

Dr.  Tlmrston  outlined  the  diflferentiatiou  which 
has  occurretl  in  the  profesfiion  of  engineering,  and 
in  engineering  schools,  detiningthe  titles » engineer ' 
and  *  engineering,'  and  showing  how  different  the 
training  necessjiry  for  each  branch  of  the  profes- 
sion. He  called  attention,  also,  to  the  relation  of 
technical  to  the  ordinary  academic  education,  con- 
sidering the  natural  and  correct  course  to  be,  lirst, 
the  giving  of  a  genera!  academic,  next,  a  general 
professional  education,  and,  finally,  a  special  pro- 
fessional training.  Tl»e  usual  course  has  been, 
too  commonly,  an  attempt  to  omit  rt^al  education 
and  to  providt*  only   professional   training.     He 


thouglil  that  I  he  groduate  degrees  are  likely  toh^, 
genendly,  civil  engineer,  mechanical  engineer, 
mining  engineer,  etc.,  etc.,  and  lie  suggcwti*  thfl 
conferring  of  .second  degre<*H.  if  not  of  the  dot-tor- 
ate.  The  titles  *  mnstf-r  in  civil  engim-ering '  and 
'master  in  mechanical  engineering'  are  already 
given,  ,ind  that  of  *  <loctnr  of  engineering  ' 
l»een  given  as  an  honorary  degree,  no  refen»nc 
being  made  to  the  branch  in  which  th*>  recipient 
lalxtrs.  The  establishuient  of  the  laltcT  degree  in 
course  is  a<lvised. 

Dr.  Woodward  of  St.  Louis,  who  has  during  tliQ 
past  year  investigatwl  some  of  tlie  foreign  le<'hn»- 
cal  schools,  led  in  the  discussion,  calling  attentitTQ 
to  the  necessity  of  Ufiing  btxiks  in  connection  with 
manual  training  exercises  to  insure  a  knovvleflge«4 
the  underlying  principles.  He  held  also  that  it  is 
not  the  amount  of  instruction  that  counts,  hut  ita 
quality  :  and  he  objecte<l  to  the  att«'mpt  to  thus 
train  Ihote  who  are  too  young  to  profit  fully  by  iL, 
Dr.  Thurston,  Professor  Wood,  and  others  fv»llowed. 

Mr.  Wm.  Kent  laid  liefore  the  society  the  de- 
tails of  his  pcheme  for  an  American  academy  of 
engineering,  which  should  he  comjxwed  of  the 
cream  of  the  civil  and  military,  mechanical,  min- 
ing, electrical,  and  sanitary  enRine<*ring  societiM. 
with  yearly  accessions  therefrom  by  regtdated  and 
im])artial  election.  It  was  held  that  men,  organi- 
zation, and  money  were  all  that  were  needed,  ami 
that  the  first  were  ready,  thewn^ond  pr«ifM*e«l,  ftwl 
the  third  sure  to  come.  This  academy  is  to  be  of 
sncb  high  stsmding  as  to  be  the  sought  authority  i 
in  all  matters  of  government  and  civil  engineeriog 
work,  and  is  to  be  the  custodian  of  donated  and 
government  funds  for  scientific  researcli,  for  which 
purpose  ex|)enBive  and  various  working  laboni-  i 
tories  and  a  library  would  be  required.  M»ny 
features  of  the  scheme  recommended  themselvos  | 
strongly,  and  such  Ialx)ratorie«  would  doul*i«» 
be  of  immense  advantage  to  the  ct^nlry.  1I)0 
discussion  showed  marked  approval  of  tJie  ecljcm?, 
and  a  valuable  suggestion  was  offered  by  Dr. 
Woodward  and  Professor  Webb,  to  the  effect  that 
the  granting  of  masters^  degrees  to  eagineon 
should  bo  in  the  hands  of  stich  a  IxKly,  in  ordrr 
to  protect  society  from  incomi«*lence  in  these  jmv 
fessions.  It  was  felt,  too,  that  the  various  to- 1 
cieties  are  getting  too  widely  seiiarated,  auifl  i 
should  in  some  such  manner  be  bnnight  togctbtT. 

Dr.  Thurston  read  a  paper  on  the  friction  of 
the  non-condensing  engine.  The  friction  of  ao  I 
engine  has  been  supposed  by  De  Pambour.  Ban* 
kine,  and  others,  to  consist  of  a  constant  aa*!  a 
variable  part,  the  resistance  of  Iheengin*'  unlo{uIi<(l. 
the  other  the  increase  pn,)<luced  by  tlic  fzict  of  >t» 
doing  work.  The  la.sL  quantity  is  taken,  t»y  tV  ! 
Pambour,  as  owlinarily  about   fourteen  per  f*«l 


Mristance  due  the  Iaa<L  As  the  result 
rinients,  ••  it  is  found  that  the  fricrtion 
peed  nitn-condensing  ongine.  Buch  as 
Ctrir  lighting,  is,  wnder  standard  con- 
tivally  constAnt  at  uU  loads,  but  is 
with   Bjwed   of  engine,    and    with 
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(in  exhibited  u  photogniph.  ami  de- 
rent  dyniwno  recently  designed  by  Mr. 
for  tlje  Cflwles  electrical  smelting  and 
company  of  Cleveland,  Ohio,  and 
Y. 

I  were  re4id  oi\  civil  cnKineering  sub- 
ith  reference  to  the  improvement  of 
Irer  channels,  by  Prof.  l^ewisM.  Haupt, 
'  u|>on  the  difficulties  met  with  in  the 
and  the  riKhta  which  France  will 
»  ntwume  in  that  connection. 
Haupt  maintained  tliat  all  structures 
erable  magnitude  an<l  weight,  intend- 
curreota,  and  which  restetl  on,  or 
a,  sandy  or  alluvial  bottoms  for  their 
ated  to  a  great^T  or  less  extent  the 
requirements  that  they  should  not 
ngrese  of  the  tide,  nor  injuriously 
nrrents  :  also  that  dikes  or  jetties  were 
tent  below  the  zero  plane  or  plane  of 
Tc«  of  translation,  and  were  dei>endent 
ngth  upon  tlieir  mass,  and  that  this 
Jy  composed  of  individual  fragments 
ensions.  not  cemented.  It  was  stated 
constructions  occupy  a  large  volume, 
;  preflBure  and  leverage,  are  wasteful 
kuaterials,  result  in  serious  moditica- 
llimeo  of  ri%'ens  or  harbors,  are  un- 
ocpensive,  and  if  improperly  located, 
dily  changed.  In  contrast  witli 
■  then  suggested  a  solution,  con- 
sting  system  of  deflectors  intended 
I  to  buoys  or  floats,  and  anchoreil  to 
aposed  of  groiuid  ciiains,  held 
B  eunk  considerably  below  the 
\  to  describe  his  system. 
&pers  of  more  certain  value, 
fior  purpoees  of  recreation,  the  section 
paper  detailing  observations  and 
mixed  up  with  some  remarkable 
the  flight  of  birds,  and  the  soriotia 
)  meeting  hieing  over,  a  last  session 
tu  a  continuance  of  the  discussion 
|li*it«r  to  the  foUoiving  effect  received 
'  explains  to  some  extent  this  action 
"  In  order  that  this  investigation 
dropfped,  you  may  announce  that  if 
will  mcceeafully  rej»n>luce  licfore 
be  ex^terimentfi  for  which  he  vouches, 
atus,  without  moving  mechanism 


or  outside  assistance,  supports  itself  In  still  air,  and 
moves  against  a  current  of  air  without  falling,  I 
will  give  fifty  dollars  as  a  prize  for  the  best  paper 
on  the  subject,  at  the  next  meeting." 

An  extract  from  the  abstract  furnished  will  also 
explain  to  a  mlficient  extent,  for  any  one  ac- 
quainted with  the  laws  of  mechanics,  the  supposed 
]>eculiar  action  of  gravity  in  favor  of  soaring  birds. 
Ac-cording  to  the  abstract,  '  explanations  of  soaring 
flight'  have  l>een  failures,  and  the  *  gravity  of  the 
bird's  mass  *  uujst  be  resolved  '  by  the  plane  of  the 
wings  under  the  law  of  fluid  pressures,  and 
Newton's  third  law  of  motion,'  in  consequence  of 
which  '  artifici.-d  hirils  or  effigies '  •  will  imitate  the 
soaring  birds,'  and  'move  against  the  wind  in- 
definitely!* The  abstract  concludes  with  some> 
thing  like  a  new  law  in  mechanics  :  ••  The  gravitat- 
ing force  is  a  continuous  motive  power  Avhen 
forcing  a  properly  constructed!  plane  to  work  on 
air  in  a  certain  detintte  manner,  of  which  the 
soaring  birds  are  examples,"  We  have  often 
brooded,  in  that  part  of  our  imagination  devoted 
to  the  figures  of  mathematics  and  phis  and  minus 
quantities,  over  the  pleasure  it  would  afford  to 
physicists,  and  ordinary  people,  could  some  way  be 
found  of  clianging  at  will  the  algebraic  sign  of 
gravity  or  producing  negative  mass,  so  tliata  body 
might  fall  upward,  but  we  were  scarcely  prepared 
to  hear  that  it  could  be  accomplished  by  so  siuiple 
a  device  as  a  bird's  wing,  rough  in  one  direction 
and  smooth  in  the  other,  —  but  the  section  no 
doubt  needed  recreation. 


PROCEEDINGS  OF  THE  SECTION  OF  ECO- 
NOMIC SCIENCE  AND  STATISTICS. 

The  programme  of  this  section  was  |K)pular  and 
varietl,  a«  usual,  for,  brides  contributions  strictly 
statistical  and  bearing  upon  social  and  political 
economics,  It  is  ettstomary  to  refer  to  the  section 
all  papers  which  are  ])hllo6ophic  rather  than  tech- 
nically sc^ientific,  or  which,  although  lMise*l  ujxjn 
sound  science,  are  in  an  especially  popular  form. 
The  casual  visitor,  after  being  wearied,  puzzled, 
and  confoundetl  in  the  rooms  of  the  other  sections, 
usually  finds  in  this  one  something  interesting  and 
instructive,  and  ita  audiences  are  largely  local  in 
character.  The  BulTalo  seesiona  have  been  no 
exception  to  the  rule.  The  meetings  of  this  sec- 
tion have  been  well  attended,  and  while  the  stand- 
ard of  the  x>aper8  read  has  been  hardly  equal  to 
that  of  last  year,  when  Mr.  Atkinson  so  well  led 
the  way,  the  average  haa  been  good,  and  the  sec- 
tion lias  been  comi>arativeIy  free  from  the  attacks 
of  socialistic  and  economic  crank.s,  to  which  it  is 
especially  subject. 

Following  appropriately  the  address  of   Vice- 
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President  CumroingB,  a  paper  on  *  A  laorf  hutuune 
and  novel  intxle  of  criminal  (Hjrrection '  was  read 
h.V  John  Mllller.  of  Ann  Arl>or.  Mich.  The  atuli- 
enee  was  in  full  sympntliy  with  the  frUicisms  of 
our  penal  inatitutions,  and  the  appr>Al  for  a  more 
rational  and  humane  treatment  of  the  younger 
and  ho|>eful  cia»ses  of  eriminalfi,  willi  a  v\vw  to 
their  safe  restoration  ;  but  when  emawulution  of 
tlie  intractibles  was  Ixjidly  advo("«t4Hl,  and  argued 
liy  reference  to  the  Huceewrftil  suhjugalion  of  brute 
henst«  through  castration,  no  encouraging  re- 
sjjonge  met  the  reader.  He  well  descTibe<l  hiB 
own  paper  as  '  a  jMpular  subject  treated  in  a  very 
unpopular  manner,' 

Mr.  Mflller  was  more  fortunate  in  his  treatment 
of  the  question,  *  How  can  Bjielliug  reform  be- 
come a  success?'  Ujxm  the  premise  that  in 
rational  spelling  there  should  be  one  sig^  for  one 
sound  and  but  one  sound  for  one  sign,  he  presented 
an  alphabet  of  twenty-seven  characters,  which  he 
claimed  suflicient  for  English  wants,  and  <]Uoted 
eminent  tonchers  to  prove  that  one-third  of  the 
time  of  the  pupil  can  be  saved  by  use  of  the 
phonetic  B|ielling,  and  that  children  can  he  taught 
to  read  ordinary  compositions  in  five  months. 
Characters  pMixwed  l>y  different  |>ersonB  were 
shown  upon  the  blackboard,  and  a  lively  dist'us- 
sion  euBued.  A  serious  dithcuity  arises  in  the  fail- 
ure of  these  reformers  Uv  agree  ui>iu  a  syHteni,  as 
unanimous  conwnt  is  manif«*stly  ewential  l4»  (he 
successful  introduction  of  such  a  cluinge.  In  the 
discussion  it  was  nt»table  that  nearly  all  the  critics 
of  English  spelling  were  f«.»reigTier8. 

*  Centenurianism  in  the  United  8t4ites.'  was  a 
masterly  analysis,  by  Jmepli  Jastrow,  of  German- 
town,  Penn.,  of  the  statist  ics  on  the  subjcvt 
named.  In  the  tenth  censu.s,  the  nunil)er  of  per- 
sons aged  a  hundred  years  or  over  is  given  as 
ijOlO,  whici)  w!i<4  declfiTcd  absurd,  esjHX'ially  aa 
more  than  three-fourths  of  these  are  colored 
people  and  more  than  half  of  all  are  colored 
females.  The  cliief  cause  of  th(>se  gross  errors  is 
exaggeration,  Ixith  from  ignorance  ajid  intent. 
This  exaggeration  has  l)een  .steadily  decreasing  for 
a  half  century,  the  dwennial  tables  showing  a 
uniform  decline,  with  the  exception  of  1870,  when 
the  free«i  negmffS  interrupted  the  down  wwrd  scale. 
There  l>eing  evidences  that  the  errors  accompany 
illiteracy,  the  best  means  of  correction  is  to  as- 
sume as  probably  most  accurate  the  ratio  of  cen- 
tenarians to  the  whole  popjilation.  among  the 
natives  in  the  states  of  least  iliitt^racy.  Combined 
with  this,  the  author  usetl  what  he  termed  the 
•decimal  exaggeration,'  or  the  excess  of  the  num- 
ber at  a  *  roand  '  age,  as  given  by  the  census,  viz., 
at  twenty,  thirty,  etc.,  over  the  ninnlier  at  the 
next  year  Ix^low,  —  an  excess  which  the  doctrine 


of  *  ejc[iect«tion  of  life'  shows  to  be  impoesibiA 
Under  this  method  of  correction,  one-third  of  «li< 
states  with  least  tendeticy  to  em:>r  lieing  used 
the  l)asis,  the  number  of  centenarians  is  reduceil  ta 
about  one  hundred  and   fifty.     Up  to  this  pointy 
the  native  male  whites  have  !>een  regarded  as  | 
fedly  reliable.     This   is   evidently  not  the 
an<l  the  estimate  is  hazarded   that   tnasinuch 
only  one  in  twenty-five  of  the  allegeti  Ciwes  in  th 
whole  country  has  proved  genuine,  Ueo  in  thrne  ( 
the  remainder  may  be  doubted,  as  unint«'ntionnI] 
errors,  leaving  but  fifty  centenarians  in  the  Unitedl 
Stales,  or  at>out  one  to  every  million  of  pnpali|o| 
tion.     The  figures  of  the  census  are  tlms  reduc 
by  dividing  by  eighty,  — and  this  great  alteratin 
Is  sustained!  by  similar  researches  in  England. 

'  Tlie  social  waste  of  a  great  city  '  was  the  title 
of  a   long  and   verbose  paper  rea<l   by  Dr.  I*  L.^ 
Seaman,  of  New  York  city.     The  author's  expt!n-| 
ence    in    ten   years'   medical  service  in  the  city 
h<jspital8  and  charitable  institutions   letl   him  tol 
vigtirously  denounce  the  system  of  control  by  atri 
politics,  the  association  of  chiuity  with  corrpctioal 
in  the  administrative  boards,  —  claiming  that  it 
was  erroneous  and  mischievous  ia  assume  a  clow* 
relation  In^tw^^n  poverty  and  crime,  —  and 'the J 
numopolizing  and  poisoning' of  over  six  hundnni^ 
acres  of  I  he  tine  island  lureas  on  the  front  of  tlM» 
city  by  their  present  uses.     The  chief  service  of 
this  piiper  w»»  in  bringing  out  a  severe  criticiRD 
by  Mr.  Edwartl  Atkinson,  who  took  a  far  iwwe 
hojM'ful  view  of  the  tendency  of  the  times  towards 
improving  the  ctmditlon  of  the  poor  and  Ui«lcgB«o> 
ing  of  crime  in  our  large  cities. 

E.  B,  Elliott,  actuary  of  the  treasury  depurt- 
ment  at  Washington,  presented  two  papers,  main- 
ly t^ibuhur  and  statistical.  The  titles  wenr : 
•r«»rmulas  for  determining  the  United  States  gold 
value  of  silver  bullion,  when  the  London  prire 
per  onnt^  i»f  stjindard  silver  and  the  pric^*  of  ster- 
ling  exchange  l)etween  New  York  and  London  arp 
known  ; '  and  '  Tables  showing  for  a  series  of 
years  the  rates  of  interest  realized  to  investors  in 
thesecuritii^e  of  the  United  States  govemwenl.' 
The  interest  tables  well  dlustratii  the  varying  credit 
of  the  government,  from  before  the  war,  to  the 
darki^  daj's  of  1864,  when  lack  of  <!onfideace  and 
♦  fiat  money '  made  the  eaming-power  of  the  gi>W 
dollar  iOj  cents  per  annum,  and  then  llirough  Ihr 
perio<i  of  sounder  finance  and  restored  conlidearr 
to  the  present  time,  when  *  governments '  rield 
the  holder  about  'i^  per  cent.  Mr.  Elliott's  alfff- 
braic  formulae  for  silver  values  arc  of  limited  in- 
terest, but  may  be  valuable  at  times.  For  a  ant- 
stant  numerator,  ho  multiplies  the  numhtir  »rf 
grains  of  fine  silver  in  question  (.S')  by  the  London 
price  \ier  ounce  of  standard  silver   in    }wmct  M^ 
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luct  liy  the  prit*  of  sterling  excJmng<?, 
;ntrs  money  {E),  or  Sy  tt  x  E,  »u)<i  iisca 
il  ilen«»niinaUir  HMJ.ritiO.     Tlif  value  <»f 
kr  (lollAf  /ind  nf  ijther  silver  coins  is 
utljer  (lenommatore  giveii,  — thus,  for 
On   the  8th  ot  AiigiiHt,  v«ii\\ 
4'J<I.  per  ounce  in  Lon«!on,  our  silver 
wtij  in  gold  bullion  71.31  cents,  our 
(full   weight),  75.50*1  i.nnttt,  and   our 
,  tt».7  cents  to  the  dollar. 
is  in  the  sorghum  su^r  industry ' 
of  a  paper  hy  Dr.  Peler  Ck>llier,  of 
NumerouH  comiwrisons  were  made 
tif  sugar-oine  auA  tM>rghuni,  favora- 
os  a  flugar-priHlucing  plant.     As 
72  approved   varieties  of  HUgar- 
iipOQ  Oovern«jr  Warmouth'B  planta- 
iiana  iKung  examine*!,  avennjed  18.5 
(VjiiJable  Kugar  to  the    ton    of  cane, 
tinationa  of  t«.irghunis  by  Dr.  Collier 
Wiley,  at  the    U.  S.  department  of 
iniMuding  over  one  hundred  vjirieties, 
vailable  sugar,  pw  ton  of  cane,  raiig- 
n  177  to  109   |K)undj*.     The   sorgham  also, 
l»r(Nlu(x<d   a   lower   per   cent  of 
of  rejected  »)Udsthan  the  sugar-cane, 
in  itH  favor.     As  a  rule,  sorghum 
product  per  acre  than  raue,  but  the 
vation  per  acre  is  enough  loss  to  more 
ite.    The  great  cout  of  au  acre  of  caiie 
II,  while  isorghuni  ciwta  not  over  ten  jht 
a  crop  of  Indian  corn  of  the  same 
lical  rceult^  and  the   manufacture  of 
,  both  on  an  experimental  m^aleand 
ly.  in  Kansas  and  New  Jersey,  are  such, 
offer  every  encouragement  to  this  in- 
Dr.  Collier  thinks  the  record  justities  his 
in  of  the  production  of  xorghum  sugsir  in 
ntry,  in  the  near  future,  at  a  cost  not  ei- 
one  cent  a  |Kiund.     Dr.  (ToUier  also  pre- 
in   the   form   of    graphical  charts,    with 

^1  explanations,  •  Statistics  relating 
Y  industry,'  Compiled  from  <»lhcial 
these  charts  c<»nchwively  disprove  the 
■t  agricultural  land  and  lalN)r,  Live  Htoi'k 
tincts,  including  butter,  Imve  suirered  de- 
m  lit  all  disproportioned  to  the  recent 
ikrioluigie  in  values,  becau^iie  of  the  intro- 
of  oleomargarine  ami  other  butter  sub- 
aod  imitations.  On  the  contrary,  the 
and  vulut?  of  uulch  cows  in  this  country, 
hfir  pur^  products,  are  uleadily  increaa- 
I  there  is  now  more  and  itetter  butler 
d  tx)uisurne4l  m  Ameri<-n  than  ever  before, 
prioe.  coni|>arp<l  with  most  foixl  prod- 
I  bopQ  atrilciugly  well  sustained. 


'  The  theory  of  rent,  and  its  practical  bearings,* 
was  discussed  by  Edward  T.  Peters  of  Washing- 
ton, and  with  such  comnmnistic  leanings  as  to 
meet  little  approval. 

Mrs.  John  Lucas,  of  New  Jersey,  entered  a  pa- 
per upon  silk  culture,  which  was  received  ami 
assigneil  a  place  on  the  programme,  but  the  author 
failing  to  apjiear  at  the  appointed  time,  the  (mpcr 
was  road  by  title  only. 


PHOCEKDINas  OF  THE  SECTION  OF  MA  TH- 
EM ATICS  AND  ASTRONOMY. 

So  MANY  important  papers  were  presented  in 
this  section,  that  we  cannot  even  mention  them 
all.  Profes»4t)r  Rogers  presented  two  i>aiiers,  one 
on  the  I  tent  form  of  chronograph,  and  the  other, 
witli  Anna  Winlock,  on  'The  limitations  in  the 
use  of  Taylor's  theorem  for  the  computation  of  the 
precessions  of  close  |)olar  stars.* 

The  next  pa|x>r  was  by  Profesftor  Doolittle.  of 
Lehigh  university,  upon  a  '  Change  in  the  latitude 
of  the  Say  re  oliservatory.'  In  1877  Professor  Doo- 
little ma4le  a  zenitli-telescope  determination  of  tlte 
latitude  of  this  ol>servatory.  Nine  years  later,  he 
now  brings  forward  a  new  determlaation  of  the 
same  latitude,  from  the  same  pairs  of  stars  (tifty- 
seven  in  numl>er),  with  alwut  the  »ame  numlier  of 
oliscrvatiou.'s,  the  two  pieces  of  work  Ijeing  done 
with  Ihe  same  instrument,  by  the  same  ol»«erver, 
and  as  nearly  as  jMiseihle  mider  exactly  tlie  same 
conditions.  No  two  et^ually  thorough  and  e<|ually 
conipjirable  pieies  of  work  with  the  zenith-tele- 
Bcoi)e  have  ever  been  offenxl  ns  evidence  for  or 
against  a  change  iu  latitude,  and  the  result  is  in- 
tereetang.  The  difference  of  the  two  latitudes 
comes  out 

when  the  proboble  error  of  the  declinations  is  UHe<l 
in  the  weight-coelTicients  in  each  case.     Or.  since 
the  residts  may  l)e  assumed  praoticaUy  free  from 
the  errors  of  declinations,  the  result  is 
4,  -«,  =  +  0-.3M  ±  CMS. 

In  the  reniiirks  that  followed,  Profei»or  Newcomb 
stilted  that  to  him  it  only  meant  that  in  one  or 
Ixith  of  these  stories  of  observations  there  was  —  aa 
with  eveJ7  obtiierver  and  every  instrument — some 
s«»urce  of  small  systematic  err*>r  which  *  no  fellow 
could  find  out.'  Mr.  Wtsxlward,  of  the  geological 
survey,  im  ex]>ert  with  the  xenith-telescop**,  and 
alB4i  m  questi<ins  of  prolmble  error,  stated  that  in 
the  absence  of  further  ol»»M"rvations  he  should  hesi- 
tJite  to  say  that  the  olxaervations  them«:4\es  really 
indicatetl  a  real  change  of  latitude. 

Eh-.  Gould  r»»atl  a  very  interesting  historical  a<"- 
count  of  the  early  attempts  at  astronomical  pho- 
tography, showing  that  it  originated  in  this  coun- 
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try,  and  was  fcir  a  time  moat  actively  pursued 
here,  culminating:  in  tliOBf*  lieautiful  photopuphs 
of  the  iiRKin  Lakm  bv  Hiitlnrfurd,  as  well  as  pho- 
tOifraphs  of  several  double  and  tmiltiple  aiara,  and 
of  the  cluBters  Pmeaepe  and  the  Pleiades.  He 
told  bow  Rutherfard  constmctcd  a  micrometer 
measuring  engine,  and  obtained  the  tiret  measures 
of  the  distances  and  position-angles  of  Htars  uj>on 
photograpliic  platee,  and  how  the  work  waa  re- 
ceived with  considerable  skepticiHm  abroatl.  The 
KI)eaker  then  described  his  own  continuation  of 
tliie  same  kind  of  work  at  Cordoba,  an<I  state<I 
tliat  he  had  brought  home  plates  whose  measure- 
ment would  Uike  a  lifetime.  Dr.  Gould  thought 
tlxat  he  had  the  records  of  many  11th  magnitude 
stars  ou  his  plates,  the  first  photographs  of  Buch 
faint  stars.  Few  of  the  plates  were  yet  meaaure^l, 
and  he  was  becoming  solicitous  about  obtaining 
the  necessary  funds  to  proceed  as  rapidly  as  poe- 
sible  with  this  meaMirement,  as  he  ha<l  detected  a 
tendency,  in  aome  of  the  plates,  of  the  collodion 
film  to  become  detached  from  the  plates. 

A  paper  by  Mr.  E.  F.  Sawyer,  entitled  '  iS«>me 
account  of  a  new  catalogue  of  the  magnitudes  of 
southern  stars,'  was  presented.  Mr.  Sawyer  has 
hecn  otM)er>ang  the  relative  magnitudes  of  all  the 
stare  between  the  ecjuatorand  —  80",  using  an  opera- 
glaas  with  the  stars  slightly  out  of  focus,  and  em- 
ploying Argelaniler's  method.  Dr.  Gould  paid  a 
high  compliment  to  Mr.  Sawyer's  work,  as  did  also 
Mr.  C'liandler. 

A  paper  by  Dr.  Elkin,  of  the  Yale  college  ob- 
servatory, ui>on  '  A  comparison  of  the  places  of 
the  Pleiades  aa  determineti  by  the  Konigsberg  and 
Yale  college  heliometers,'  was  presented  by  Pro- 
fesBor  Newton.  The  results  given  were  provisional ; 
but  they  show  unt|Ue8tioned  change  of  position 
with  reference  to  //  Tauri  since  IS-IO.  Most  of  the 
brighter  stars  of  the  group,  as  shown  by  Newcomb 
in  his  catalogue  of  •  standard  stars '  go  with  v  Tauri  t 
but  among  the  smaller  stars  there  are  unquestioned 
dejwirtures  from  this  community  of  proper  motion. 

In  Moiulay'ti  8e*«ion  a  paper  by  Professor  Abbo 
created  some  discussion.  The  |:>oint  of  the  paper 
was,  that,  oh  the  force  of  gravity  varied  from  the 
equator  to  tlie  ix>les,  thirty  inches  of  mercury  in 
the  barometer  indicated  a  less  gaseous  pressure, 
an<i  consequently  lei<s  density  of  the  atmosphere, 
at  the  cquntnr  than  thirty  inches  at  the  poles,  and 
hence  a  correction  for  latitutle  should  be  intro- 
duced in  allowing  for  refraction.  He  showed  that, 
for  the  difference  of  latitude  of  Pulkowa  and 
Washington,  it  would  make  0".!  difference  in  the 
refraction  at  4ri'-'  of  zenith-dintAnce.  an<l  might  be 
sufficient  jmrlly  to  account  for  differences  in  sys- 
tems of  star  decliuatione  which  depiended  upon 
observations  at  great  zenith-distances. 


The  most  important  paper  in  th<^  section, 
the  one  that  attracte*!  the  most  attenti^t 
cussion,  was  by  Mr.  Chandler,  of  Carahr. 
•  A  comparative  e»tinittte  of  methotls  and  rwjului^ 
stellar  photonietry,'     We  have  not  s^moe  to  do  ju 
ticetothis  valuable  and  rather  revolutionary  pnp 
but  we  will  try  briefly  t«t  gi v«'  it«  gist.     Prefaciuf;  I 
reniRrks  with  the  »tatement  that  it  had  long  U 
knttwn  that  small  differences  of  stelUir  magnilud 
could  be  determined  very  ac<rurately  by  Argeli 
der's  method  of  steps,  by  naked-eye  estimates.  In 
that  it  had  been  generally  supixjsed  that  large  dd 
f  erencea  could  not  l>e  accurately  so  determined,  an 
that  the  general  idea  had  been  that,  as  soon 
photometry  came  generally  into  use,  and  so-mli 
measurement  took  the  place  of  estimation,  a  uiufll 
more  accurate   scale   of   magnitudes,   depiendiq 
upon  a  true  geometric  light-ratio,  would   Dt  OD 
take  the  place  of  the  old,  the  latter  becoming 
solete.  Mr.  Chandler  took  for  his  text  the  genen 
statement  that  inhtrumental  photometry  liad  tbil 
far  proveti  a  failure  ;  that  is,  it  had  not  develo 
a  more  uniform  Hcale  of  magnitudes  than  Argelui'^ 
der's,  nor  had  the  accuracy  of  individual  deW 
miuations  Ijeen  increased,   but  they  were,  on  th 
contrary,  far  more  uncertain  than  the  old  diiFei 
ential  nake<l-eye  estimates.     Tliese  atatements  I 
proceeded  to  back  up  with  a  ctiuvincing  array  i 
well-digeflted  results,  of  which  we  c^n  only  giv^ 
the  briefest  summary  :  1*.  For  stars  of  Argnli 
der's  scale  between  magnitudes  3  and  B,  the  pboj 
tometricentalogues  of  Seidel,  Pein.-e,  Wolf,  1 
ing,  and  Pritcbard  differed  among  themseh 
itmch  (or  more)  in  their  measures  of  what  Ar 
lander  calleil  a  difference  of  one  magnitudr. 
they  did  in  their  measures  of  his  successive  mug 
tudea.     a**.  Tlieir  average  values  of  the  logarttba 
of  the  light-ratio  (wc  will  call  it  simply  light-r 
hereafter,    for  brevity)   for  one   of   Argelande 
inaguitudes  between  3  and  0,  ranged  between  Jl 
and  .38,  about  .85  fur  the  mean  of  all  the  nbun 
mentioned  catalogues.     8°;  Between  magnitud(»  I 
and  9  of  Argelander,  the  catalogues  of  Ro<>ieu  i 
Ceraski  averaged  alx)ut   .35  for   the   light-ntioil 
while    Pickering's    late    results    with    his    large 
meridian-photometer  gave  (between  ruagnttud»*<) 
and  8.5)  .4^  instead  of  .35  for  this  ratio.   4"^.  To  show 
the  discrepanci^  in  another  way,  assume  a  w«a' 
mon  light-ratio  of  .85  for  all  the  photometers,  aixl 
that  their  scales  agree  at   magnitude  6.    Tin 
for  stars  of  the  second  magnitude,  they  will  dtffei 
by  0.8  of  a  magnitude.     That  is,  nt  a  distj 
four  magnitudes  away  from  where  tliey  i 
photometer  will  my  tliat  the  same  star  is  u 
bright  as  another  will.     5".  To  ttist  the  utiifdi 
of  the  different  scales,  all  were  referrod 
average  scale  of  all  the  photometers,  and  it  ^ 
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tai  Aigelander^a  scale  in  the  '  Diirch- 
g  *  vms  just  afl  clnoe  to  this  as  that  of  any 
e  of  the  photometers.  6**.  Coming  to 
1  enora,  filr.  Chandlf^r  showed  that, 
q]]  diacoMion    of    the    naked-eye    osti- 

Gould.  Sawyer,  and  himself,  the  prob- 
r  of  a  fiiugie  ttstimate  was  a  little  over 
.  magnitude  when  the  atars  were  at  con- 

distances  from  each  other,  and  about 
magnitude  when  near  ;  while  the  probable 

8ingle  measure  in  the  *■  Harvard  photom- 
8  i:,17  of  a  magnitude,  and  in  the 
etria  Oxonienais '  about  ±.10  of  a  magni- 
is  showing  that  the  eye-eetiraates  were 

to  three  times  aa  accurate  as  the  photo- 
7".  Di«ci48sing  the  cauae  of  tlie  large 
in  the  '  Uarvanl  jihotometry,'  Mr.  Chan- 
ed  the  strong  probability  of  wn»ng  iden- 

of  nXnm  in  many  ceases,  citing  one  c^ase 
»  bright  star  existed  in  or  near  the 
led  for  by  the  obBerving-liat,  on  account 
print  in  the  '  Durchmusterung,'  and  yet 
ghboring  atar  was  observe*!  on  several 
"  it.  8".  Also  the  method  of  applying  a 
I  for  tlie  mean  value  of  the  atmospheric 
1  was  very  questionable,  since  over- 
{  evitlence  |>ointed  to  an  enormous  differ- 
ii»  alcu.irption  from  night  to  night.  0°. 
>r  ixiintL>d  out  that  we  must  obtain  Ix-tter 
leu  phot^jmeters  if  we  ever  expect  to  use 
Its  for  the  detection  or  mesisurement  of 
itarg.  since  several  variables  liave  been 
and  their  periods  and  light-curves  well 
yl.  by  careful  eye-estimates,  whose  whole 
»rightneas  is  no  greater,  or  even  leiss  than, 

of  error  in  the  photometric  observations 
igic  star  with  the  meridian  photometer. 
Kntssion  of  a  [«per  by  Mr.  Barnard  upon 
ic  ob^Tvations  of  meteor-trains,'  Pro- 
A-^ton  pointed  out  that  the  study  of  their 
■ftonly  method  we  have  of  studying  the 
B^  of  our  atmosphere,  except  such 
tropbcs  as  the  Krakatoa  explosion, 
wing  popcr  was  by  Mr.  Chandler,  '  On 

the  zenith-telesco^  for  latitude.* 


iKDiyOS   OF   THE  SECTION  OF 

BIOLOGY. 
(tilar  work  of  tlie  biological  section  began 

feand  a  partial  cJaasiflcation  of  the 
anical  and  zodlogical  added  consid- 
ti^rest  and  convenience  of  those  pres- 
lebave  proftoeed  a  divison  of  the  section 
r  into  lK*tttni<*al  and  zoological  bectiunw, 
gitii  a  small  meeting,  seems  hardly  de- 
'  are  apt  to  be  only  enough  papers 


Among  the  flrst  of  the  botanical  i>apera  was  one 
by  Prof.  W.  J.  Beal.  giving  a  comparison  between 
the  hygroscopic  oelk  of  grasses  and  seilges.  In 
l>ot]i  grasses  and  sedges,  as  has  long  Iteen  known, 
there  are  one  or  more  longitudinal  rows  of  cells 
on  each  leaf,  the  function  of  which  is  to  fold  or 
close  the  l>lade  in  times  of  drought,  and  thus  pre- 
vent too  rapid  evaporation  of  moisture  from  the 
surface.  These  rows  of  cells,  as  well  as  the  cells 
themselves,  vary  in  shape,  size,  and  distribution 
in  the  different  genera  and  species,  and  may  have 
some  value  in  the  diBc^riuiination  of  critical 
species.  The  most  interesting  point  brought  out 
was,  that  many  parallels  exist  between  the  genera 
of  grasses  and  sedges  in  the  arrangement  of  these 
hygroBcopic,  or,  —  as  Professor  Beal  chooses  to 
term  them,  — Ijulliform  cells. 

The  paper  of  Messrs.  J.  M.  Coulter  and  J.  N. 
Rose,  giving  a  synopsis  of  the  North  American 
pines,  l>ased  on  leaf-structure,  had  some  ftoints  in 
common  with  the  one  just  mentioned,  and  wa«>  of 
especial  value  from  a  systematic  Btafld-ix)int,  from 
the  fact  that  any  species  in  thbsomewliat  difficult 
group  can  at  once  l»e  distinguished  by  the  pecul- 
iarities of  its  minute  leaf -structure  ;  and  the  re- 
sults of  the  author's  observations  are  shown  tt>  be 
worthy  of  attention  from  the  fact  that  a  classifi- 
cation based  on  these  characters  is,  in  its  broader 
features,  closely  like  that  of  the  late  Dr.  Engel- 
manti,  which,  as  is  well  known,  took  into  coiurid- 
eration  the  whole  tree. 

The  relations  of  germs  to  disease  naturally  oc- 
cupietll  a  prominent  place  in  the  proceeitings  of  the 
section,  and  the  presence  of  over  half  a  dozen  in- 
vestigators in  this  line  made  the  discuHHions  inter- 
esting. Dr.  D.  E.  Salmon  read  two  pa{)ers  bearing 
on  the  causes  of  immunity  from  a  second  at- 
tact  of  germ  diseases.  There  are  three  possible 
explanations :  I*,  something  is  deposited  in  the 
body  during  the  attack  which  is  unfavorable  to 
the  germ ;  2°,  something  has  been  withdrawn 
which  is  neceesory  to  its  development  ;  3**.  the 
tissaes  have  acquired  such  a  tolerance  for  the 
germ  or  for  an  accompanying  p<nson  that  they  are 
no  longer  affected  by  it.  Dr.  Salmon  favored  the 
lat)t  view,  and  gave  details  of  a  large  number  of 
exi)eriments  to  substantiate  his  opinion.  He  said 
that  MetchinkofTs  phagocyte  theory  was  not 
wholly  satisfactory,  and  that  Large  doses  of  the 
genus  were  more  powerful  than  small  ones.  He 
atfributed  their  action  to  a  iwisou  which  was  a 
result  of  their  growth,  and  thought  that  a  large 
dose  had  a  gn^ater  effect  liecanse  the  poisons 
lieuumlied  or  killed  the  cells,  thus  giving  the 
bacteria  a  Ijetter  chance  to  grow  and  to  thus  pro- 
duce more  poison. 

Dr.  Joeepb  Jastrow  gave  an  account  of  some 
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physiological  observations  on  ante,  in  wliicli  ho 
was  able,  by  sirople  b«t  ingt»mou8  niounH,  U»  Bludy 
the  raJe  of  walk  of  tJieae  iiJHectt«,  iiud  aUitod  tluit 
his  reaullB,  so  far  as  they  went,  confinninl  the 
opinions  of  others  that  the  smalk^r  the  nninml  the 
morp  rapid  the  st<»p,  and  also  the  luoi-e  »|uicl<ly 
fatigue  was  produced.  Dr.  Jaatrow  also  had 
soniH  olw»T  vat  ions  on  the  dreams  of  tlie  blind, 
taken  mostly  from  ps'rsons  who  hot.!  lost  the  sens*:* 
of  sijf^ht  before  tlie  a>;e  of  Hve.  In  these  rases 
the  dreains  were  all  in  terriiK  of  hearini^.  In  the 
case  of  Lnimi  BridKetnan,  the  dreams  w»>re  ap- 
parently based  on  touch.  In  jK^nKms  who  hwonie 
Wind  betwi^'D  five  and  seven,  siRht  terms  played  an 
iinjKirtant  part  in  dreams.  Tlie  relation  of  these 
facts  to  the  development  of  the  sight  centres  was 
pointed  out. 

A  short  paper  by  S.  H.  Gage  and  Seth  E.  Meek, 
on  the  laujpreya  of  Cayuga  Lake,  stated  that  the 
lar^ce  lamprey,  heretofore  regarded  as  Bid)-spetuti- 
c'ully  dbttnct,  wjw  identical  with  the  well-known 
aea-laniprey  iff  the  Atlantie  coast,  the  ehantc'ters 
ee}iarating  it  being  of  n  sexual  nature  and  a«Burae<l 
at  the  breeding  soawni.  Tlie  existence  of  a  second 
B^>e<.ne8  in  Cayuga  Lake,  bithei-to  not  known  east 
of  Indiana,  was  mentioned.  The  nuthorH  de- 
s<"ril>ed  the  method  of  neftt-bviilding.  Htating  that 
the  lampreys  seek  out  a  spot  in  the  still  water 
alKJve  the  ripples,  and  then,  by  means  of  their 
sucking  mouths,  remove  the  stones  until  a  ne^t 
from  four  to  eight  inches  deep  is  made.  In  the 
sand  in  the  Uitttim  of  this  nf>st  the  eggs  are  laid. 
Thtf  time  «»f  ovipr>siticm  was  from  June  9  t^j  July 
0  during  the  jiroHetit  year.  The  pile  of  gravel 
thrown  up  in  making  the  ejccavation  is  not  the 
nest,  but  later  it  is  found  to  be  occupied  by  the 
amnio<^'oete  larva. 

The  most  important  feature  of  Dr.  Kingsley'a 
account  ol  the  embryology  of  the  shrimp  (Crangon) 
related  to  the  development  of  the  compound  eye. 
Locy  was  tlie  only  previous  ol>ser\'er  of  the  early 
stages  of  tlie  eje  of  anthrof«xl8.  and  Dr. 
Kingsley's  observations  confirtiieil  his  results  as 
well  as  going  more  into  tletail. 

Dr,  C.  S.  Mmot.  in  his  paper  on  the  segmenta- 
tion of  the  vertebrate  ovum,  retluced  all  types  of 
segmentation  to  a  ct»mmou  Imlsis,  antl  clenrly 
pointed  out  the  homologies.  The  most  impt^rtaut 
point  was  that  which  showed  that  the  majority  of 
authors  bad  confused  the  germ-layers  in  the  mam- 
malian ovum,  and  have  termt*!  the  eut«:Hlerra, 
ectoderm,  and  vict  versa.  On  Dr.  Mimifa  showing, 
the  difficulties  encountered  in  mammalian  em- 
bryology ate  largely  thoee  of  mis<.'Ouception  and 
m  iain  ter])retation . 

Dr.  Merriam,  after  mentioning  the  fact  that 
bats  might  be  <livided  into  tree-dwelling  and  cave- 


d welling  forms.  present<ed  evidence,  of 
chnracler,  which  goes  to  show  that 
inhabiting  bats  migrate.  No  wi 
found  t>ats  in  hollow  trees  in  winter,  and 
no  evi<lence  that  any  forms  hil*rnate. 
sccontl  pajier  the  same  gentleman  gave  an 
of  the  work  lieiug  done  in  the  de|xirtment  ofl 
culture,  on  (M-oMomio ornithology  and  ntamnti 
in  which  he  |)ointed  out.  in  most  vigorouJ 
gonge,  the  immense  damage  done  the  aft^icuj 
interests  by  the  bolHiliriks  and  Englisli  spiu| 
One  Ht^nth  Carolina  planter  with  rice-li 
twelve  hmidrcnj  acres  employed  each 
drcd  persrins  to  kill  the  birds,  at  a  tol 
for  Hujntunitiou,  etc.,  of  IjH.rjUO. 

Among  the  pajiers  ri'ad  were  tbe 
'Culture  experiments  sliowing  a<ci<lental 
between  GymnofeiM»ranj^iu  and  U(»lstelia,*  bj 
VV.  O.  Farlow  ;  '  Insect  diseases,'  by  Prof. 
Forbes  ;  •  Areas  of  form  and  color  percepti 
the  humaji  retina,'  by  Prof.  J.  H.  Pilla 
•  Development  of  the  human  chorion,'  bj 
Minot ;  and,  '  The  auditory  bones 
vertebrates,'  by  Prof.  E.  D.  Cope. 


obt^H 


Musk  is  an  animal  substance,  oi 
an  abdominal  sac  of  the  male  of  the  Afot^lnjj 
chatns,  a  small  hornless  deer  inhabiting  the  I 
mountains  of  central  Asia,  ranging  from  Thi 
China,  and  Into  Asiatic  Russia.  Tho  coatei 
the  musk-sac  axe  a  solid,  brownish,  granu 
ovoid  mass,  exceedingly  strong  and  tenacic 
<xior,  and  varying  in  size  fmiu  tluit  f>f  n  wnU 
that  of  a  hen's  egg.     There  are  fon  < 

musk,  viz.:  Tonquin.  from  China,  r<  ^  i 

best,  and  which  is  looked  upon  an  the  tuu«t  n 
ch6  ;   Yunnan,  from  the  frontiers  of  Indo-C 
Afisaui,  or  Bengalee  ;  .ind,  least  valued  of  all 
bartin,  from  Tartary  and  Siberia.     Mnak  i« 
exjwnsive,  the  price  at  present  ranging  fnim 
to  twenty  dollars  per  ounce,  in  the  poils  or 
according  to  grade.     Tliia  high  price  is  tbe  { 
of  nnuh  adult^-nition,  in  this  country  as  well 
the  place  of  ]>ro<luction  ;  so  that  there  isvtaT" 
in  the  market  that  can  be  considerwl  ptu*. 
principal   adulterants  are  le^d,   iron,  txia^ 
blood,  leather,  8t<»nes,  and  even   pupej-  and 
The  aduitemnt  is  inserteil  in  the  !»nji;,  nnti 
opening  closed  in  such  a  niiinner  af  <  •: 

tiou.  About  five  hundred  (rounds  of 
annually  in  the  Unite«i  States,  of  which  uioet] 
per  cent  goes  into  toilet  soaps  and  perfuiuety 
rest  being  used  for  medicinal  piu*|KJBee. 
—  PuoF.  JoiiN  Dickinson,  a  brt  i" 
Anna  Dickinson,  hasacct-pted  the  cIi 
and  mineralogy  in  the  Univtsrsity  ol  SjuI 
California  at  Los  Angeles. 


L>AY.  SEPTEMBER  10,  18a6. 


OMiVENT  AXD  CRITICISM. 

fcasoMAN  REPORT  for  188.5,  which  we 
Mill  be  issuetl  with  lees  delay  than  its 
JTB  have  been,  will  contain  an  account 
CfTieas  in  astronomy  for  that  year,  by 
am  C.  Winlock  of  Washington ,  which 

i appeared  with  sufHcient  promptness 
;um.  Mr.  Winlock  forestalls  at  trace 
Ism  we  might  otherwise  like  to  make  by 
the  brief  time  necessarily  available  as  an 
r  any  shortcomings  that  may  be  found, 
rke  that  his  record  is  intended  primarily 
Xge  and  increasing  class  of  those  who 

til  rather  than  a  special  ititerest  in 
of  astronomy,  while  it  may  be  of 
i  professional  astronomer  also,  as  a  con- 
oUection  of  reviews  and  notes.  Absftracts 
St  imiwrtant  papers  are  given,  while  other 
-  by  title  only,  and  free  use  has  been 
ws  in  such  periodicals  as  Science, 
urn.  The  olaertxitory,  and  BuUetin 
e.  Comets,  a  specialty  of  Mr.  Win- 
fully  and  accurately  dealt  with  ; 
hod  of  indicating  the  names  of  all 
B»  now  become  so  numerous  with 
J  an  important  advance. 


Jy  of  the  excellences  or  shortcom- 

ot  work,  we  think  the  question 

\  be   raised  whether  these  annual  re- 

thy  of  continuance  or  not.  They 
I  no  fault  of  the  author,  rather  tame 
or  those  having  only  a  general  interest 
»my,  being  largely  a  mere  recital  of  the 
\  of  the  year's  finding  out,  with  no  con- 
nk  to  the  astronomy  of  the  past.  To  be 
I  development*  of  tujtron«>my  within  a 
■li  are  rarely  sufficiently  far-reaching 
Vbe  practical  astronomer  to  keep  in 
1  prei^-iae  relations  of  past  and  present 
B^gain,  if  th««e  reports  are  prepared 
■[venience  of  the  professional  astrono- 
\%y  well  l»e  doubted  whether  they  are 
lat  thpy  c<:i«t  the  astronomer  who  imder- 
^repare  them;  for  the  work  is  no  ap- 


proach, in  point  of  serviceableness.  to  a  complete 
bibliography  for  the  year,  such,  in  fact,  as  Mr. 
Winlock  himself  broaches  the  prejjaration  of,  per- 
haps through  the  co-operation  of  astronomers.  If 
this  is  found  practicable,  then  tlie  editor  of  the 
Smithsoniaii  reixirt  might  well  confine  himself  to 
the  presentation  of  a  quinquennial  history  of 
astronomical  pi  ogress,  to  be  prepared  by  the 
ablest  aatronomer  who  would  undertake  the  task, 
and  who  would  be  expected  to  indicate  clearly 
the  bearings  of  recent  research  upon  that  of  pre- 
vious years,  and  weld  the  scattering  links  into  a 
continuous  chain.  It  is  easy  to  see  that  the 
work  executed  in  this  manner  would  have  an  im- 
portant bearing  upon  '  the  diflxibion  of  knowledge 
among  men,'  which,  in  its  present  form,  it  does 
not  possess, 

JrDOmO    BY  THE  SCIENTIFIC   AGITATION    which 

has  shaken  EIngland  for  so  many  years,  one  would 
hardly  credit  the  statement  made  by  Sir  John 
Lublx)ck  in  his  address  at  the  unveiling  of  the 
statue  of  the  f founder  of  the  Mason  science  college^ 
that,  in  54  of  240  endowed  schools  for  boys  which 
have  reported,  no  science  whatever  is  taught ;  in 
50,  one  hour  is  devoted  to  it  per  week  ;  in  76,  less 
than  three  hours ;  while  only  56  devoted  as  many 
as  six  hours  to  it.  According  to  the  report  of  the 
Technical  commission  last  year,  theiv  were  only 
three  schools  iu  Great  Britain  in  which  science  is 
fully  and  ade^^uately  taught.  In  urging  the  bene- 
fits of  science,  Sir  John  Lubbock  says,  "In  the 
first  place,  science  adds  immensely  to  the  interest 
and  happiness  of  life.  It  is  altogether  a  mistake 
to  regard  science  as  dry  or  prosaic.  The  technical 
works,  descriptions  of  species,  etc,,  bear  the  same 
relations  to  sctenc^^  as  dictionaries  to  literature. 
.  .  ,  Occasionally,  indee<l,  it  may  destroy  some 
poetical  myth  of  antiquity,  such  as  the  ancient 
Hindoo  explanation  of  rivers,  that  '  Indradug  out 
their  beds  with  his  thunderbolts,  and  sent  them 
forth  by  long  continuous  paths.'  But  the  real 
causes  of  natural  phenomena  are  far  more  striking, 
and  contain  more  real  poetry,  than  those  which 
have  occurred  to  the  untrained  imaginatioa  of 
mankind.'^  

Dr.  Thomas  Taylor's  micboscopic  biethod  for 
detecting  the  adulteration  of  butter  with  foreign 
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fats  6et?iiig  destined  to  assume  us  ntany  shaj^es  as 
Proteus.  At  first  the  globose  forms,  obtiiiued  l»y 
thy  boiling  and  subsequent  slow  cooling  of  butter, 
and  exhibiting  the  .Saint  Andrew's  cross  under 
polarized  light,  were  lirought  prominently  forward 
as  distinguishing  marks  of  pure  butter.  Prof. 
H.  H.  Weber,  however,  upon  testing  the  method 
as  describiHl  by  Dr.  Taylor,  found,  that,  although 
the  so-called  butter  crystals  could  lie  i-eadily  pre- 
pared from  butter,  they  could  be  as  readily  pre- 
pared from  beef-fat,  or  mixtures  of  beef-fat  and 
lard,  under  like  conditions.  The  necessary  condi- 
tions are,  the  slow  cooling  of  the  melted  fat  in  the 
presence  of  minute  solid  {tarticles  about  which  the 
fat  may  crystallize,  the  socalled  'butter  crystals' 
being  aggregations  of  minute  crystals  radiating 
from  a  centre.  In  the  test  as  described  by  Dr, 
Taylor,  the  butter  is  lj<Mletl  for  one  minute,  and 
then  slowly  cooled.  Ehiring  the  boiling,  some  of 
the  water  of  the  butter  evaporates,  and  a  corre- 
apomling  portion  of  its  salt  solidifies,  and  the 
minute  crystals  thus  formed  serve  as  centres  of 
crystallization  for  the  fat  during  the  subsetpient 
cooling. 

After  the  publication  of  these  resiUls,  the  *  but- 
ter crystal '  and  its  Saint  Andrew's  cross  were  rel- 
egated to  a  subordinate  position,  and  in  several 
publications  Dr.  Taylor  insisted  that  his  most  im- 
portant test  had  been  neglected,  viz..  the  appear- 
ance of  the  unboiled  material  under  polarized 
light  with  a  selenite  plate.  According  to  Dr. 
Taylor,  butter  shows  a  uniform  lint,  while  lard 
and  tallow  show  pinsmatic  colors.  Here,  again, 
however,  he  has  been  pursued  by  Professor 
Weber,  who  shows  that  either  butter-fat  or  lard 
or  tallow,  when  cooled  quickly,  will  show  a  uni- 
form tint,  vvliile  if  cooled  slowly,  so  as  tc»  admit 
of  the  formation  of  larger  crystals,  prismatic  tints 
are  shown  by  both.  Since  imitation  butter  is 
cooletl  rapidly  when  made,  and  since  both  genuine 
and  imitation  butter  are  liable  to  undergo  suffi- 
cient changes  of  tem|)erature  after  manufacture  to 
allow  of  a  partial  re-crystallization,  the  test  is 
plainly  fallacious.  Apjiarently,  Dr.  Taylor  pre- 
iwred  his  annual  report  with  these  results  in  mind. 
for  there,  and  in  his  paper  before  the  annual 
meeting  of  the  American  society  of  microscopists 
at  Chautauqua,  Aug.  10-  16,  he  gives  hia  method 

itill  different  exposition. 


light.  By  the  Jii>|ii':ition  oi  poianzetl  li, 
'amorphous  cryslaLs.'  whatever  these  may  Ite, 
may  l^e  detected.  To  determine  whether  t 
'  amorphous  crystals '  are  of  l»eef-fat  or  laid,  th#j 
sample  is  l>oiled  and  slowly  cooleil.  as  already  d( 
scribed,  and  mounte<l  in  oil.  Under  these  condi 
tions,  he  now  finds,  in  accordance  with  Professor 
Weber,  Lliat  butter,  lard,  and  beef  fat  all  give 
globular  crystalline  Ik-kHcs  which  (apparently  with 
the  exception  of  lard)  show  the  Saint  Andrew's 
cross.  Thei»e  iKwlies  are  to  l>e  distinguished  l»r 
their  forms,  lard  giving  a  stellar  form,  butter  the 
well-known  '  butter  crystals,'  and  beef-fnt  a  st*] 
form  with  biserrated  spines.  Dr.  Taylor  liait 
discirvered  the  noteworthy  fact  that  Teniieaefv 
butter  of  a  certain  grade  yields  globules  whkli 
are  flattened  or  indented  on  one  side !  The  abow 
account  of  Dr.  Taylor's  metluxl,  as  at  present  de- 
Bcrit)ed  by  him.  is  drawn  mainly  from  his  last 
annual  report  to  the  coramissiooer  of  agricultun-, 
—  his  Chautauqua  pajier,  to  judge  from  the  pui»- 
lished  abstract,  having  Ijeen  chietly  a  criticism  tm 
Professor  Weljer's  experiments.  We  shall  endeav- 
or to  keep  our  readers  informed  of  the  ctiangeB 
which  the  method  undergoes  in  the  future. 


Dr.  Taylor's  first  step  is  now  to  search  for  fat 
ciyatala  in  the  test  sample  by  plain  traiumitted 


THE  EARTHQUAKE  OF  AUO.  31,  1886. 

The  accompanying  map  lias  been  bastOy  com- 
piled from  the  great  mass  of  conflicting  data  from 
all  sources  now  available,  and  probably  give*  a 
fair  general  idea  of  the  origin  of  the  shock,  tl>e 
limits  of  the  area  disiurbe<J,  and  the  iutenslty  ot 
many  points  within  this  area  (plolle«l  on  tlii' 
American  scale  of  intensity,  1  to  5).  It  will  he 
readily  appreciatetl  by  every  one  that  in  this  pre- 
liminary report  all  that  is  or  can  be  arrived  al  U 
to  give  a  general  outline,  as  determined  by  ll*f 
most  probable  evidence  at  hand,  to  serve  as  a  gocd 
working  hypothesis  :  to  attempt  any  thing  further 
at  present  would  l»e  to  make  a  mere  pretenc*  at 
accuracy, 

A  line  of  weakneas  in  the  earth's  crust  exteoJ^ 
from  Troy,  N.Y.,  south-westward ,  along  the  lift*' 
of  tidewater,  past  Baltimore,  Washington,  and 
Richmond,  losing  itself  in  a  broad  flexure  south  of 
Raleigh.  The  cause  of  the  shock  seems  to  h*** 
been  a  renewed  faulting  or  displacement  olonj 
the  line  where  it  crosses  the  CaroJinas.  This 
severe  shock  appears  to  have  had  its  origin  Hl<Tng 
this  line  in  central  North  Carolina  and  ea*t*ni 
South  Carohna,  at  0.40  p.m.  (75th  meridian 
time),  Aug.  81.  It  was  not  without  waroing- 
For  a  long  time  slight  shocks  have  Iteen  occa- 
sionally felt  in  North  Carolina,  and   only  a  ff« 
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'evioiiflW  ModoMte  shocks  were  felt  near 
ton.  From  the  Carolinas  it  radiated  with 
^pi>V\ty  (fnjQi  20  to  60  miles  a  minute) 
lOUt  the  great  area  bounde<J  on  the  south 
Gulf  of  Mexico :  on  the  north  by  Michigan, 
vince  of  Ontario,  New  York,  and  southern 
tiglaml  :  on  the  east  Uy  the  Atlantic  ocean, 
it  was  probably  felt  nearly  WO  miles  at  eea ; 
the  west  by  the  central  Mi^issippi  valley. 
Mfs  ar^,  90  far  as  now  known,  as  follows : 
Florida  :  eastern  Louisiana.  Arkansiis,  Mis- 
nd  Iowa  ;  southern  Michigan  and  province 
irio :  northern  New  York  :  and  southem 
ngland.  It  was  not  felt  at  Bermuda.  The 
>  *hock,  as  here  stated  and  as  indicated 
bmpanying  map,  it  is  particularly  de- 
ify, aa  well  as  the  correct  time  at 
bock  wae  first  felt  at  all  points  within 
kI  area.  It  often  hapjjens  that  there 
>t<  wiihiu  an  earthquake  area  where  the 
it  not  perce]>lible.  owing  probably  to  some 
►eculiarity  in  the  geotopival  formation. 
h  decidedly  noticeable  at  places  not  far 
Tliere  are  already  |x>ints  of  this  kind  men- 
—  in  Florida,  Indiana,  and  Connecticut, 
»nce, — and  such  information  is  very  in- 

hypotheeia  has  been  advanced  by  Perrey 
rtb'luakes  are  connected  with  subterranean 
ue  to  the  combine*!  influence  of  the  sun 
wn,  and  analogous  to  those  in  the  ocean, 
l^en  point  the  earth's  strata  are  under  the 
dated  tension  of  centuries,  and  this  press- 
slowly  but  steadily  increasing,  until  it 
a  p«»int  when  fracture  is  imminent. 
!i  day  th»>  great  i.iceanic  tidal  waTes  sweep 
be  cr»ast.  the  tremendous  changes  of  press- 
p  to  them  being  possibly  augmented  by 
ms  movements  beneath  the  cru&t ;  and  at  a 

moaient  they  add  '  the  last  straw '  that 
Ines  the  fracture.  It  is  very  interesting  to 
n  this  connection  that  at  the  time  of  the 
(hock  at  Charleston  this  tidal  influence  was 
naximum.     The  moon    was   in  perigee  at 

Aug.  29:  new  moon  at  8  a.m.  the  same 
rting  in  a  direct  line  with  the  sun  (the 
of  the  sun  occurred  at  5  a.m..  Aug.  29) : 
fly  hij;h  tides  occurretl.  therefore,  for  sev. 
^following.  The  moon's  upper  trnnsit  at 
Ion  occurred  at  3.22  p.m.,  on  Aug.  31.  The 
de  following  (the  higher  of  the  two  daily 
RK  at  9.:j5  P.M..  just  twenty  minutes  before 
pk  occurred.  Tliis  remarkable  coincidence 
Brt*  extremely  interesting. 
>uis  remarkable  that  no  sea^wave  followed 
and  indeed  it  was  providential  that  it 
llhe  resulting  destruction  a n<l  loss  of  life 


would  have  been  a  hundredfold  greater.  A  sea- 
wave  (often  very  incorrectly  called  a  tidal  wave) 
of  greater  or  less  size  is  the  almost  invariable  ac- 
cotnpaniment  of  a  severe  shock  occurring  near 
the  Seacoast. 

It  is  unnecessary  to  enlarge  here  and  now  ufion 
the  general  effects  of  this  severe  earth'^uake,  or  to 
theorize  upon  the  causes  of  earthquakes  in  general 
or  of  this  one  in  particular,  more  than  has  already 
tieen  done.  Such  a  study,  to  be  of  any  value, 
must  await  the  compilation  and  elaboration  of  a 
vast  amount  of  material,  and  the  final  rejwrts  of 
the  geologists  who  are  now  at  work  in  the  region 
of  greatest  disturbance. 


STUDY  OF   THE   EARTHQUAKE. 

Tee  U.  S.  geological  survey  has  undertaken  to 
make  a  study  of  the  severe  earthquake  of  Aug.  31, 
which  causeiJ  such  great  destruction  and  loss  of 
life  at  Cliarleston,  8.C.  It  was  the  most  severe  on 
record  in  the  Unittsl  States.  l>oth  as  to  the  effects 
produced  and  tlie  area  disturbed. 

The  study  of  phenomena  of  this  kind  Is  of  the 
greatest  value  to  science  as  a  guide  to  the  knowl- 
edge of  the  nature  of  the  interior  of  the  globe,  and 
in  its  bearing  uix)n  every  branch  of  physics  and 
geology.  In  it  there  is  needed  a  vast  amount  of 
reliable  information,  not  only  from  points  within 
the  dis-Jturljcti  area,  but  also  from  adjacent  points, 
in  order  to  accurately  define  its  limits  ;  and  it  is 
not  only  skilled  oliservers  who  can  furnish  such 
information,  but  almost  every  one  can  contribute 
valuable  facts.  It  is  therefore  confidently  hoped 
that  facts  of  Interest  will  be  sent  in  at  once  to  the 
U,  S.  geological  survey  at  Washington  while  they 
are  still  fresh  in  the  memory,  Newsiwpers  can 
render  great  assistance  by  giving  mde  publicity 
to  this  call,  and  by  sending  copies  of  their  issues 
coutaining  information  alK>ut  the  local  effects  of 
the  8liix:k.  Attention  to  the  i)oints  mentioned 
below  will  add  greatly  to  the  value  of  the  in- 
formation, and  facilitate  its  elaboration  and 
study. 

Writeon  one  side  only  of  the  paper.  After  dating 
the  letter  as  usual  (giving  also  the  locality  where 
the  observation  was  made,  if  not  the  same),  write 
•  Answers  to  circular  No.  2.'  State  the  observer's 
sitimtion  (whether  in  the  house  or  out  of  d<xirs,  up 
stairs  or  down,  sitting,  standing,  walking,  reading, 
etc.) ;  also,  if  possible,  the  character  of  the  ground 
(whether  rocky,  earthy,  sandy,  etc,)  Then  an- 
swer the  following  questions,  referring  to  them  by 
number  only  :  — 

1 .  Was  an  earthquake  felt  at  your  place  the  even- 
ing of  Aug.  31,  1886,  or  within  a  few  dajs  of  that 
time?    Negative  answers  to  this  will  be  of  great 
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interest  from  any  points  within  the  disturbeil  area, 
an«l  especially  from  points  near  its  limits  ;  that  is, 
Buuthem  Florida ;  central  Mississippi,  Arkansas, 
Missouri,  and  Iowa  ;  south -ej»st<?ni  Minnest>ta  and 
Wisconsin  ;  central  Michigan  :   southern   portion 

ijof  tlie  province  of  Ontario  ;  northern  New  York  ; 
Hithem    Vermont   and    New    Hampshire :    and 

'  eastern  Massachusetts ;  also  from  the  western 
part  of  the  Atlantic  and  northern  jwirt  of  llie 
Gulf. 

3.  At  what  hour,  minute,  and  second  of  standard 
time  was  it  felt  ?  When  this  can  be  accurately 
given,  it  is  of  the  very  greatest  importance.  Be 
particularly  careful  to  state  whether  it  is  standard 
(railway)  time  or  local  time  ;  whether  the  watch 

■  clock  was  compared  with  some  standard  clock 
&t  a  railway*8tation  or  elsewhere,  how  soon,  what 
the  error  was,  and  whether  you  corrected  your 
observation  by  this  comparison  or  not. 

S.  How  long  did  its  perceptible  motion  con- 
tinue? 

4.  Was  it  accompanied  by  any  unusual  noise  7 
If  so,  describe  it. 

5.  Waa  there  more  than  one  shock  felt?  If  so, 
how  many?  Where  several  were  felt,  give  accu- 
rately, or  even  roughly,  the  numlier,  duration,  and 
character  of  each,  and  the  interval  between  them, 

6.  Which  of  the  following  measures  of  intensity 
would  best  describe  what  hap|iened  in  your  vicin- 
ity?—No.  1.  Very  light;  noticetl  by  a  few  per- 
sons ;  not  generally  felt.  No.  2.  Light ;  felt  by 
the  majority  of  i>er9on8  ;  rattling  of  windows  and 
crockery.  No.  U,  Moderate ;  sufficient  to  set  sus- 
pended objects,  chandeliers,  etc.,  swinging,  or  to 
overthrow  light  objects.  No.  4.  Strong  :  sufficient 
to  crack  the  plaster  in  houses  or  lo  throw  down 
some  bricks  from  chimneys.  No.  5.  Severe  ;  over- 
throwing chimneys,  and  injuring  the  walls  of 
houses. 

7.  Do  you  know  of  any  other  cnuse  for  what 
happened  than  an  earthquake?  Give  also  any 
further  particulars  of  interest,  stating  whether  they 
are  from  obser\'ation  or  hearsay  :  for  instance, 
whether  the  shock  seemed  like  a  tremor  or  jar,  or 
an  undulatory  movement ;  and  whether  it  seemed 
lo  come  horizontally  or  vertically ;  whether  any 
idea  of  direction  of  shock  was  formed,  and  if  peo- 
|jle  agreed  in  their  idea  as  to  such  direction.  Men- 
tion any  unusual  condition  of  the  atmosphere  ;  any 
strange  eiTects  on  animals  (it  is  often  said  that 
they  will  feel  the  first  tremors  of  a  shock  some 
time  before  people  notice  it  at  all) ;  character  of 
damage  to  buildings  ;  general  direction  in  which 
walls,  chimneys,  etc.,  were  overthrown.  Springs, 
rivers,  and  wells  are  often  noticeably  affected  by 
even  slight  shocks,  and  such  facts  are  especially 
interesting.   If  a  clock  was  stopped,  gi%'e  the  time  it 


indicated,  and  some  idea  as  lo  how  fast  ctr  bow  slow 
it  was,  its  pobition,  the  direction  in  which  itwM 
standing  or  facing,  and  the  approximate  weight 
and  length  of  the  i^ndulum.  If  a  chandelier  wm 
noticed  to  swing  decidedly,  describe  it  and  Btst» 
direction  of  swing.  If  pictures  swung,  state  ' 
rection  of  wall,  and  whether  pictures  on  the  wt 
at  right  angles  to  it  were  also  put  in  motion, 
doors  were  closed  or  opened,  state  the  direction  < 
the  wall  in  which  they  were  set.  All  such  lit 
facts,  if  only  noticed,  remembered,  and  reco 
are  of  great  value. 

At  end  of  letter  give  name  of  the  observer.  I 
other  than  the  writer.  A  moment's  thought  wtl 
show  the  impossibility  of  an  immediate  acknowij 
edgment  of  every  letter  received,  altboagb 
one  will  have  its  share  in  contributing  to 
value  of  the  result,  as  it  finally  appears  in 
public  prees  and  the  official  publications  of 
survey. 

Address  simply,  Division  of  volcanic  geolo 
U.  8.  geological  survey,  Washington,  D.C. 

Everett  Hat  den,  Anaistant  Geola. 


THE   FRENCH  ASSOCIATION   FOR   TE 
ADVANCEMENT  OF  SCIENCE. 

The  French  association  for  the  advancement  i 
science  held  its  fifteenth  annual  meeting  in  Nanc; 
the    12th    of    August   and    the    week    followu 
Nancy,  one  of  the  frontier  towns,  near  the  Oerout ' 
limit,  is  a  very  handsome  and  pleasant  city.     It  I 
very  prettily  built,  and  contains  old  monuoientsa 
a  striking  effect.    It  is  also  a  scientific  and  liti 
town,  and  many  able  savants  or  wnters  hoM  I 
position  in  the  university.    The  meeting  was  a^ 
aucceaaful  one,  in  that  a  large  number  of  memb 
were    present,   and    the  papers    submitted 
numerous  and  satisfactory.     The   president 
M.  Frie<lel,  the  well-known  chemist,  the  sue 
of  Wflrtz  in  the  Sorbonne,  and  one  of  hia  best  J 
most   affectionate    pupils.     In  his  address  to  ' 
meeting  the  first  day,  he  made  it  knowm  that  I 
Association  Bcientifique,  founded   by  Leverrier,  i 
to  be  soon  combined  with  the  French  aesociatia 
under  the  name  of  the  latter.     The  greater  pwi  d 
M.  Friedel's  address  was  concerning  recent  l«^j 
ress  in  chemistry  and  mineralogy.     After  luiv 
recalled    M.  Moissan's  successful  exiieriment.  kyl 
which  fluor  has  been  isolated  for  the  tint  tiaw«] 
and    M.    Lecoq  de  Boisbaudran's   interesUo 
Bearches  ooncerning  two  new  metals,  he  sp 
length  on  the  artificial  gyntheeis  of  differeni  i 
pounds,  such  as  those  of  felspars  and  some  ] 
stones.    After  M.  Friedel's  address,  M.  Collif 
the  Becretary-general,  briefly  recalled  the  priool^ 
points  of  the  asaociation'B  history  for  the  ft 
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[  to  the  Grenoble  meeting  and  the 
de  in  the  neighborhood,  mentioniDg 
coeased  meinbera :  Bouquet,  Bonley, 
L»in,  Dechambre,  Courty,  and  others. 
^■d,  mayor  of  Nancy,  greeted  the 
^kb  heartfelt  words.  AI.  E.  Galante 
lie  flnaneial  state  of  the  ai^soctation, 
ry  satisfactory.  The  expenses  are  for 
ixm  of  the  yearly  volume  reconling  the 
ation  and  the  different  works  sub- 
r  grants  for  scientific  reeearciies  are 

bting  discussions  have  been  held  in 
'  the  different  sectionct.  One  of  the 
I  in  the  agricultural  section,  and  the 
at -product  ion.  Many  experimenters 
iliste  took  i>art  in  this  discussion, 
ric  Pasey,  Leva.sseur,  AJglave,  Dehe- 
ieau,  Raffalovich,  etc.  M.  Deherain 
lb  best  manner  of  getting  the  most 
pit  cost  price,  which  is,  I  think,  the 
"sideratum,  applying  not  only  to  wheat, 
^t  can  be  manufactured  or  grown. 
Kid  that  I  he  great  objection  to  the 
amount  of  manure  is  the  '  laying' 
>  occur?.  But  the  '  laying '  can  very 
I  if  some  trouble  is  taken  in  select- 
\  species.  According  to  M.  Deherain 's 
the  Scotch  red  wheat,  the  Shirley, 
ck  are  not  subject  to  '  laying,*  and 
ery  fine  one  when  manure  is  liber- 
or  40  quintaiu;  of  wheat,  and  60  or 
ometimes  bringing  more  than  500 
are.  M.  Porion  has  even  been  able, 
-de-Calais,  to  obtain  crops  four  times 
)ant  Thau  the  mean  average  of  French 
^lier  f.pokv  of  Indian  wheat,  the 
»y,  but  a  very  unwelcome  one.  It 
dia  is  growing  wheat  very  success- 
increased  extension  of  railways 
iuctlon  in  a  marked  manner.  In 
ago,  India  had  twelve  thousand 
[  railway,  and  one  and  a  half  million 
with  wheat.  At  prestent  there 
and  kilometres  of  the  former,  and 
I  ht-ctares  of  the  latter.  In  ten  years 
has  increased  eightfold  :  it  has 
t'fBATS.  But  this  cannot 
rmuBt  certainly  become 
I.  Sttgnier  Ijclieves  it  may  certainly 
what  it  is  at  present,  and  four 
\  that  of  France  at  this  time.  M. 
I  with  M.  Sagnier,  because,  he  says, 
iuliabitants  of  North  India  have 
;  wlieat  for  their  food,  those  of  the 
^ting  rice,  which  does  not  sell  so 
[  their  wheat  they  willingly  sell,  in- 


asmuch as  rice-culture  does  not  interfere  with 
wheat.  Rice  requires  a  watery  soil,  which  does 
not  suit  wheat ;  so  that  they  will  continue  grow- 
ing rice  in  the  valleys,  and  wheat  on  the  hillsides. 
At  all  events,  the  enormous  extension  of  wheat- 
culture  in  India  is  a  matter  of  no  little  anxiety  to 
European  agriculturists. 

In  the  anthropological  section,  M.  Cartailhac 
read  a  paper  concerning  primitive  burial  rites.  In 
1880  some  Danish  anthropologists,  Bruzelius,  Boye, 
and  Hildebrand,  believed  that  in  many  c^aes 
primitive  men  were  accustomed  to  bury  only  the 
Ixjnee.  after  the  flesh  had  disappeared.  M.  Car- 
tailhac, following  up  this  idea,  remarked  that  in 
many  savage  countries  the  fact  is  quite  true.  In 
the  Andaman  Islands,  for  instance,  as  E.  H.  Man 
has  recently  noticed,  the  body  is  buried  for  a  time 
only,  then  unearthed  when  the  flesh  lias  been  de- 
composed ;  and  a  similar  custom  is  met  with  in 
many  instances.  M.  Cartailhac  proves  that  this 
fact  is  also  established  in  regard  to  primitive  man- 
kind, and  that  at  the  age  dn  Re»ne  —  nothing  being 
known  of  the  burial  rites  of  the  stone  age  —  the 
real  burial  was  performed  only  when  the  body 
was  deprived  of  flesh.  In  the  Menton  caves,  for 
instance,  the  bodies  were  certainly  buried  in  the 
skeleton  state.  The  same  is  true  of  the  age  de  la 
pierre  jpolk.  Upon  the  whole,  M.  Cartailhac  be- 
lieves that  the  custom  of  letting  corpses  putrefy 
before  giving  them  a  definitive  burial  has  been  a 
very  prevalent  one.  It  is  curious  enough  to 
notice  that  in  Spain  no  king  is  laid  in  lus  burial- 
grouii'l  liefore  the  death  of  liia  successor :  the 
dead  king  remains  in  the  Putrido,  as  it  is  called, 
till  his  successor  comes  to  take  liis  place. 

In  the  medical  section  I  notice  no  very  inter- 
esting paiiers  yet,  that  is,  none  of  general  interest. 
There  liave  been  no  general  meetings  at  this  ses- 
sion, as  there  usually  are,  —  none  save  the  gen- 
eral assembly  of  tlie  first  day.  Some  interesting 
excursions  have  been  made  in  the  neighborhood. 
One  had  been  projected  to  Mount  Douon,  a  moun- 
tain on  the  German  territoiy ;  but  the  German 
authorities,  not  knowing  the  nature  of  the  French 
association,  had  asked  that  no  excursion  should 
be  made  :  so  it  was  deemed  better  to  abandon  the 
project.  Only  two  or  three  persons  went  up,  and 
found  a  araall  Ixxly  of  troops  and  some  local 
German  authorities.  But  it  was  ascertaineil  that 
the  intentions  of  the  association  had  been  en- 
tirely mifiimderst^XKi,  the  German  authorities 
knowing  nothing  of  the  association,  and  lielieving 
it  to  have  political  objects.  The  absurdity  of  the 
notion  was  ridiculed,  and  no  more  was  thought 
about  it. 

The  next  meeting  will  take  place  in  Toulouse, 
and  the  following  one,  for  1888,  in  Oran  (Algeria). 


LONDON  LETTER. 

Another  of  the  veteran  English  naturalists  has 
•just  passed  away,  after  a  long  illness,  in  the  |»er- 
Bon  of  Mr.  George  Busk,  F.R.S.,  F.G.S.,  etc.  By 
profession  a  medico]  man,  and  for  many  years 
consulting  surgeon  to  the  Seamen's  bospital  at 
Greenwich,  he  was  one  of  those  who  aacrifio«i  his 
I>rofe8sional  protsi>ects  to  a  love  of  science  for  its 
own  sake,  and  made  his  reputation  chiefly  as  a 
teacher  and  examiner  in  the  subjects  of  com- 
I»arative  anatomy  and  histology,  in  connection 
%vith  the  Royal  college  of  surgeons  and  the  Uni- 
versity of  London,  He  was  one  of  the  translators 
and  editors  of  Kolliker's  •  Manual  of  human 
histology.'  and  sole  e<litor  of  Wedl's  *  Rudiments 
of  pathological  histology.'  In  1872-73  he  was 
vice-president  of  the  Royal  society,  and  for  about 
ten  years  was  the  secretary  of  the  Linnean  society. 
When  an  insi>ector  of  physiological  lalxn-atories 
waa  neetied  imder  the  vivisection  act,  Mr.  George 
Busk  was  apjwinted  to  the  post,  which  he  held, 
with  great  a»lvantage  to  science,  uj)  to  the  time  of 
his  death. 

A  severe  colliery  explosion  has  just  taken  place 
in  one  of  the  deep  pits  (1,410  feet)  of  the  Lanca- 
shire coal-fields,  hy  which  nearly  forty  lives  were 

crificed  ;  but  one  of  the  few  survivors  is  able  to 
'grrve  most  important  evidence  on  the  behavior  of 
the  Davy  lamp,  and  its  share  in  causing  this  par- 
ticular explosion.  From  the  heaving  of  the  coal, 
a  sudden  rush  of  gas  came  out  upon  his  partner's 
lamp,  the  flame  rapidly  elongated  inside,  and  in  a 
very  short  time  the  gauze  was  seen  to  burst,  and 
the  explosion  t<Kjk  place.  This  danger  was  not 
unknown  to  Davy,  but  it  has  hitherto  Ijeen  cou- 
sidrreil  tliat  the  elongation  of  the  flame  gave  suf- 
ficient warning  to  enable  the  miner  to  escape  to 
a  place  of  safety.  In  the  present  instance  it 
seems  clear  that  the  three  stages  followed  each 
other  too  quickly,  the  result  being  a  lamentable 
sacrifice  of  life. 

Considerable  attention  has  been  directed  of  late 
to  the  performances  of  the  Marchant  engine,  f«>r 
which  it  is  claimed  that  the  difficult  problem  of 
the  return  to  the  boiler  of  steam  which  would 
otherwise  be  wasted  has  now  been  practically 
solved  by  it.  Several  stringent  test*  have  U'en 
made  of  this  engine  under  the  superintendence  of 
resiiiin«ible  engineers  previously  unacqitainted 
with  it,  and  the  result  of  one  of  the  most  recent 
may  be  here  given.  "The  stated  effective  horse- 
|)Ower  of  the  engine  (03.3)  was  therefore  obtained 
at  the  ejqwnditure  of  0,803  i>ounda  Welsh  coal  per 
horse^power  per  hour,  and  we  hereby  certify  to 
such  ascertained  result."  The  boiler  pressure  was 
241  |^K>und8  per  square  inch  ;  the  average  vacuum 
in  the  condenser,  17  inches;  and  tlie  sf»ee<],  125 


revolutions  per  minute.  The  results  thuB  oblaioMl 
work  out  to  a  fraction  over  Irnlf  a  pound  per 
indicate*!  borso-p<iwer  f»er  hour.  The  e<x»nomy  in 
coal  is  such,  that  it  is  calculated  that  tlje  P*  tmi 
Bular  and  oriental  ste^amship  c«-»mpany  \^^  .;ii 
save  £1.000  (^..000)  per  day  by  the  use  *  of  ^ 
engines.  As  the  condenser  occupies  on  I.  i 
sixteenth  of  the  space  of  an  ordinary  water-<xin- 
denser,  it  is  adai)table  to  l^x-omotivee,  which 
might,  says  Mr.  Marchant,  the  inventor,  he  bnih 
to  run  1,000  miles  without  a  freeli  supply  of  water. 

The  season  of  annual  congresses  has  now  Wfll 
begun.  Allusion  was  recently  maiie  in  this  cor 
re8p<.»ndence  to  that  of  the  naval  architects  iti 
Liverpool,  a  concise  summary  of  wh<>!ie  work  a|»- 
pears  in  Nature  for  Aug.  12,  and  will  well  repay 
careful  perusal.  The  mechanical  engineers  hoU 
theirs  in  Ltindon  during  the  present  we^k. 
controversy  upon  women's  education,  r- 
Dr.  Withers  Moore  in  his  presidential  . 
the  British  medical  association  last  w^-k,  \n 
already  received  contributions  by  cable  from  tM 
United  States,  and  has  attracted  much  atteutio 
here.  The  educated  layman's  view  of  it  in  tordhlf 
set  forth  in  an  article  headed  •  A  plea  tor  sillj^ 
mothers'  in  the  Piill  Mall  gasette,  from  wh 
the  foUowing  sentences  may  be  quoted. 
Dr.  Moore  has  gone  astray  is,  that  while  he  wsaU 
to  prove  that  the  higher  education  unfits  women  J 
to  he  mothers,  oil  he  does  is,  that  overi^reeeurej 
does  so  :  of  course  it  does.  Overjjrt^sisiire  is 
for  women  ;  8<i  it  is  for  men.  Some  woo 
not  tit  for  professional  careers  ;  neither  are  \ 
men.  .  .  .  We  no  longer  aspire  to  shut 
out  of  the  world  in  metliaeval  seclusion  ;  our  i 
is  rather  to  keep  them  among  it£  stir  and  rttiif  ia| 
protected  and  shepherded  peace,  and  in  thsU  wo 
tlieie  is  as  much  call  upon  the  new  chivah?  i 
ever  was  made  in  an  eailier  civilisation  upon  I 
knights  of  the  lance  and  spear.*' 

Dr.  J.  S.  Billings's  aildress  on  the  position 
prospects  of  the  medical  profession  in  Amerio 
excited  very  great  interest,  as  did  the  ui\itattoiMy 
from  the  American  representatives  to  attend  tiel 
International  medical  congress  tti  be  held  dmiI 
year  in  Washington,  The  present  tueeling  h«»j 
l)een  more  cosmoiwlitan  than  any  former  ooimI 
hundred  members  coming  from  the  contii 
United  States,  or  colonies,  while  there  were  i 
bers  from  Costa  Rica,  Calcutta,  Japan,  and  1 
Africa. 

A  very  interesting  discussion,  which 
scientific  side  to  it.  is  going  on  with  refersncy  P\ 
the  permanency  of  water- color  pictures;  anil  to | 
much  public  interest  has  been  ar<ntaed.  thai  t  f 
committee  has  been  appointed  by  the  *!•  ' 
committee  of  council  on  educatioa  *  lo  i. 
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rt  on  the  matter.     The  advocatfs  of  the 

ncT  of  water  as  a  nu>dhim  fur  color-f»aint- 

"  -Mi.tM>rt  of  their  viewy  the  fact  that  the 

)■*,  whciee  pictures  in  some  cases 

III  \  iio  ^esh  and  bright  to-day  as  when 
id  two  or  three  thuu^and  years  ago, 
colors.  Old  manuscripts,  ilhuiiLnated 
-colors  several  centuries  ago.  do  not  ap- 
pre  diminished  in  briJhancy.  On  the 
L there  are  undoubted  cases  of  fading 
by  Turner  and  others,  owing  to  pro- 
to  sunlight.  A  comparison  of 
{>f  oil  and  water  color  pictvires  of 
Dwever,  seems  to  show  that  the  former 
J  liable  to  fade  as  the  latter.  Such 
phres  and  siennas  are  permanent  in 
Ds,  while  lakes  are  fugitive  in  both, 
dder  cx)lors  are  generally  considered 
J  few  years  ago,  Mr.  Holman  Hunt 
[trouble  to  investigate  the  purity  of 
which,  he  f*amd.  were  frequently 
The  results  he  con)municated  at  the 
hm  S<tciety  of  arts.  It  is  now  ^nggested 
^^extendefl  official  investigation  should 
'^plie  whole  subject,  on  the  lines  which 
indicated,  including  in  the  reaearcb  the 
^be  electric  light,  as  well  as  that  of  sun- 
^kfore  and  adulterated  iiigments,  and 

NOTES  AND   NEWS. 

x-o  hundred  and  fiftieth  anniversary  of 
iaiion  of  Harvard  university  will  lie  cele- 
n  the  sixth,  seventh,  and  eighth  days  of 
next.  On  Saturday,  the  6th,  under- 
day,  the  students  of  the  university  will 
event  by  literary  exercises  in  the 
s[K>rt**  in  the  afternoon,  and  a 
■et*ion  in  the  evening.  On  Sunday, 
ition  day,  the  anniversary  of  the 
ral  court  of  the  colony  of  Mas- 
of  the  memorable  vote,  "  The 
■ee  to  give  four  himdred  pounds  towards 
or  college,  whereof  two  hundred  pounds 
paid  the  next  year,  and  two  hundre^i 
vben  the  work  is  liniehetl,  and  the  next 
ip|M.»tnt  where  and  what  building,"  there 
)jamfmt.»rative  exercises,  under  the  direc- 
if  c«illege  authorities,  in  Appleton  chapel, 
i!  in  the  morning  by  Rev.  Francis  G.  Pea- 
d  in  the  evening  by  the  Rev,  Phillips 
On  thi«  day  clerical  graduate«>  of  the  uni- 
fetjiteeted  to  refer  in  their  pulpits,  if 
ice«  permit,  to  tliis  act  uf  the  infant 
t>i"  l)enefit«  which  have  followe<l  from 


it.  On  Monday.  Nov,  8,  alumni  day,  the  gradu- 
ates of  all  dej»artment«  of  the  university,  and 
guests,  will  meet  in  Massachusetts  hall,  at  10  A.M., 
and  proceed  thence  to  Sanders'  theatre,  under 
escort  of  the  undergraduates,  where  an  address 
will  be  made  by  Janiee  Russell  Lowell,  and  a 
poem  delivere<l  by  Oliver  Wendell  Holmes,  and 
honorary  degrees  will  be  conferred" by  tlie  univer- 
sity. In  the  afternoon  the  association  of  the 
alumni,  composed  of  all  graduates  of  the  college, 
with  their  invited  guests,  will  have  a  collation  in 
Memorial  hall.  It  is  suggested  that,  the  members 
of  Harvard  clubs  in  the  various  cities  of  the  United 
States  who  u^^unable  to  attend  the  celebration  at 
Cambridge  should  commenaorate  the  day. 

—  The  American  public  health  association  will 
convene  at  Toronto,  Canada,  Tuesday,  Oct.  5,  and 
continue  four  days.  The  executive  committee 
have  selected  the  following  topics  for  considera- 
tion at  said  meeting  :  the  disi)Osal  of  the  refuae 
matters  of  cities  and  towns;  the  condition  of 
stored  water-supplies,  and  their  relation  to  the 
public  health  ;  the  beat  metliods  and  tlie  apparatus 
necei^sarr  for  the  teaching  of  hygiene  in  the  public 
schools,  as  well  as  the  means  for  securing  uni- 
formity in  such  instruction  ;  recent  sanitary  ex- 
periences in  connection  with  the  exclusion  and 
suppresision  of  epidemic  disease  ;  the  sanitary  con- 
ditions and  necessities  of  school-houses  and  schof>l- 
life  ;  the  preventable  causes  of  disease,  injury, 
and  death  in  American  manufactories  and  work- 
shops, and  the  best  means  and  appliances  for 
preventing  and  avoiding  them  ;  plans  for  dwelling- 
houses.  At  the  last  annual  met'ting  of  the  asso- 
ciation, a  resolution  creating  a  section  of  state 
boarils  of  health  was  adopted.  A  meeting  of  the 
representatives  of  the  state  boards  of  health  has 
been  calletl  by  the  secretary  of  the  Conference  of 
state  hoards  of  health,  on  Monday,  Oct.  4,  and  it 
is  ex{iecte<l  that  the  said  representatives  will  on 
that  day  organize  the  section. 

—  Tlie  hydrographic  office  has  received  the  fol- 
lowing note  :  Aug,  31,  at  0.45  p.m.,  the  steamer 
City  of  Palatka,  Captain  Voegel,  when  a  mile  and 
a  half  north  of  Martin's  industry  lightship  (off  the 
coast,  south  of  Charleston),  in  eight  and  a  half 
fathoms  of  water,  experienced  a  terrible  rum- 
bling "H-nsation,  lasting  a  minute  and  a  half.  There 
WAS  <juite  a  heavy  sea  from  the  south-east  after 
leaving  Charleston  bar  at  5.30  p.m.  When  this 
rumbling  sensation  took  place,  the  wave-motion 
ceased.  It  was  a  perfect  calm  during  the  rum- 
bling :  after  that,  the  ustial  motion  of  the  south- 
east swell  took  place.  The  wind  at  the  time  was 
Bouth-weet,  light,  weather  cloudy,  barometer  80* 
01',  thermometer  80*.     The  sensation  resembled  a 


230 


SCTEXCE. 


[▼ou  VUL,  No.  1« 


ship  scraping  a  pebbly  bottom,  and  tbe  vibration 
of  the  ehip  waa  very  great, 

—  A  very  interesting  accoimt  of  an  epidemic  of 
malaria  in  eastern  MasaachuBelts  is  given  by  Dr. 
L.  B.  Adams  in  the  Boston  medkal  and  surgical 
journal.  This  epideuiic  of  intermittent  fever  oo- 
cnrred  in  the  summer  of  1885,  and  its  chief  force 
was  felt  at  South  Framingham.  The  infected  dis- 
trict contains  one-tliird  of  the  area  and  one-fifth 
of  the  (K^pulation  of  the  village.  Five-sevenths  of 
the  houses  had  cases  in  them.  In  some  instances 
every  occupant  was  attacked.  A  few  scattered 
cases  were  aeei>  in  June  and  July.  At  the  dose 
of  July  there  was  a  change  of  fpi^ther  and  a 
heavy  fall  of  rain.  Tins  was  immediately  followed 
by  the  api;>earance  of  many  cases.  August  was 
colder  than  it  had  been  for  fifteen  years,  and  the 
rainfall  great,  more  than  seven  inches.  Between 
the  end  of  July  and  the  latter  part  of  September, 
when  the  disease  began  to  decline,  more  than  two 
hundred  cases  were  seen  and  re|X)ite<l  by  the 
physicians.  It  was  thought  by  some  that  the  dis- 
ease was  attributable  to  the  drinking-water.  The 
full  history  of  this  epidemic,  and  the  views  of  Dr. 
A<iams,  will  doubtless  be  given  in  the  futui^,  and 
we  ahall  then  refer  to  this  subject  again- 

— Special  attention  should  be  paid  by  Imtbers 
to  the  exclusion  of  salt  water  from  the  mouth  «nd 
ears.  Many  cases  of  iuflammation  of  the  ear.  fol- 
lowed by  severe  and  lastuig  trouble,  even  to  deaf- 
ness, are  chargeable  to  the  neglect  of  this  precau- 
tion. Incoming  waves  should  never  be  received 
in  the  face  or  the  ears,  and  the  sea-water  which 
enters  the  ears  when  floating  or  diving  should  be 
wiped  out  by  soft  cotton  :  indeed,  the  best  plan  is 
to  plug  theoi>enings  of  the  ears  with  cotton,  which 
is  to  be  kept  there  during  tbe  bath. 

—  The  new  State  Iward  of  health  of  Massa- 
chusetts is  composed  of  seven  genltemen,  two  of 
whom  are  physicians,  —  one  a  regular.  Dr.  H.  P. 
Walcott.  who  is  president  of  the  Ixiard ;  and  the 
other.  Dr.  E.  U.  Jones,  n  homoeojvitliist.  Dr. 
S.  W.  Abbott,  a  well-known  sanitarian,  lias  been 
appointed  secretmy. 

• — Profs,  vou  Frisch  and  Ullman  of  Vienna, 
after  careful  and  t* xlxaustive  study,  confirm  the 
views  of  Paateur  as  to  the  possibility  of  prevent- 
ing the  development  of  rabies  by  inoculations  with 
the  virus  obtained  from  rabbits,  and  are  now  pre- 
pared to  treat  the  victims  of  mbid  dogs. 

— Sea-bathing  ift  now  so  generally  practised, 
and  death  by  drowning  so  common,  that  every 
person  should  familiarize  himself  with  some 
method  of  resuscitation  :  and  if  each  community 
living  upon  the  seashore  or  upon  the  banks  of 


rivers  or  bays  would  organise  a  life-saving  service,] 
or  obtain  instruction  in   this  imfxirtant  8ubj«ct,| 
many  lives  which  are  now  sacrificed  would  uti-; 
doubtedly  he  saved.     One  of  tlje  simplest  metho 
of  artificial  respiration   is  that  which   Mr.  J.  A.| 
Francis  has  deacril>ed  in  the  British  medical  jonr 
nal.     The  body  of  the  patient  is  laid  on  the  bock 
with   clothes  lix«ftened,  and  the  mouth    and  ms 
wijied  :    two    bystanders  pass   their  right  hand 
under  the  body  at   the  level   of  the   wai»t. 
grasp  each  other's  hand,  then  raise  the  body  un 
the  rips  of  the  fingers  and  the  toes  of  the  subje 
alone  touch  the  ground  ;  count  fifteen    rapidly  ;^ 
then  lower  the  body  flat  to  the  ground,  and  prws 
the  elbows  to  tbe  side  hard  ;  count  fifteen  again  : 
then  raise  the  body  again  for  the  same  length  of 
time  ;  and  so  on,  alternately  raising  and  lowering. 
The  head,  arms,  and  legs   are   to   be   allowed  t<"> 
dangle  down  freely  when  the  body  is  raised. 

—  Two  more  persons  inoculated  by  Pasteur  for 
the  prevention  of  rabies,  after  having  been  bitten 
by  rabid  dogs,  l»a\'e  died.  Of  fifty-four  perscsu 
bitten  by  mad  wolves,  fourteen  have  died. 

—  One  of  the  leading  men  of  Eklgefield  countt, 
S.C,  is  reported  to  have  died  this  week  froui 
rabies,  after  an  illness  of  but  twelve  hours.  The 
bite  was  received  in  May  from  a  rabid  dog,  aod 
produced  no  trouble  until  the  day  before  his  death. 

—  In  ft  little  pamphlet,  under  date  of  Aug.  25, 
the  Hon.  W.  E.  Gladstone  has  given  his  views  <^ 
*  The  Irhli  rjupstion '  as  it  now  stands,  with  a  hi*- 
tory  of  the  movement  for  self-government  and  jui 
indication  of  the  leasona  taught  by  the  reoenl 
election.  This  has  been  published  on  this  aide  t>T 
Charles  Scribnor's  Sons,  New  York. 

—  *  A  catalogue  of  minerals.'  by  Albert  E 
Cheater  (New  York,  Wiley,  1886),  is  intended  lo 
embrace  all  English  uame«  now  in  use  in  tlit 
nomenclature  of  mineralogy.  It  includes  species, 
varieties,  and  synonymes.  Dead  and  useieas 
names  have  been  omitted,  so  that  the  catalogo* 
can  be  conveniently  used  as  a  check-list  and  In 
cataloguing  collections. 

—  The  weather  report  for  August,  from  otow* 
vations  token  at  Lawrence,  Ran,,  ^hows  that  th* 
month  was  one  of  the  three  hottest  Augusta  oo 
record.    There  were  eleven  days  with  temfienitni* 
below  the  average  for  the  season,  but  tbe  remainiOf 
twenty  ilays  were  excessively  hot :  and  tbe  wwk 
from  the    llth  to   the   17th  surpoMed   any  wMtk. 
sinct  August,  1874.    The  July  drought  was  hrokM  1 
on  the  1st  by  a  copious  shower.     There  were  sertfi  [ 
other  serviceable  rains  during  the  month,  but  no  j 
rain   auflSciently   heavy  to  wet  the  ground  to  « | 
greater  depth  than  two  inches. 
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amleni  10  said  to  be  quite  prevalent  among 
I  at  the  present  time.     Tlie  New  York  state 

llenlth  h«s  ilisiNivf»rf'<i  six  1  ;isif*si  at  Middle- 

'ariH  (jonse)l  tnitnii'tpiti  has  ceded  to  the 
of   the   Institut  Pasteur  for  ninety-nine 

It  .»id  iiiK.)n  which  the  institute  is  built. 

\*  .    official   statement   has   just   been 

I  Tlic  whole  numl)er  of  i>ersons  treated  by 
IT  is  1,656  (of  these,  15  have  died) :  1, 000  of 
•pere  French  <3  of  them  died) ;  182,  includ- 
bitten  by  rabid  wolres,  were  RuasianB  (a  of 
jitt^n  by  dogs,  and  8  by  wolvee,  have  dietl) ; 
re  from  Roumania,  vrith  one  death  ;  of  the 
,  59  were  from  England,  IT  from  Austria, 
n  Algeria,  18  from  America,  2  from  Brazil, 
DD  Belgium,  58  from  Spain,  7  from  Greece, 
I  Holland,  25  from  Himgary,  105  from  Italy, 
m  Portugal,  2  from  Turkey,  and  2  from 
rland  (of  all  these,  not  one  has  as  yet  died  : 
ial  mortality,  therefore,  is  leas  than  one  per 
~a  meet  striking  commentary  U])on  the 
of  thoee  who  declare  Pasteur's  methods  a 
1). 

kt  the  last  meeting  of  the  Americ^in  associa- 

Sugene  Michel  Chevreul,  on  the  motion  of 

ption  of  chemistry,  was  elected  au  honorary 

Lthe  second  only  on  the  rolls  of  the  associa- 

LETTERS  TO  THE  EDITOR. 

MH>w<f»wN  an  rtq^t»t«d  to  be  as  brief  as  pouibU.  Tht 
namm  t«  in  oJI  earn*  rtUMirtd  a»  proof  of  good  faith. 

Dynamite  explosions. 

R  inue  of  tbe  first  inst. ,  referring  to  the  recent 
p  explonoa.  the  New  York  Herald  publishes, 
Um  heading  '  TeacbingB  of  the  exploaioo,'  an 

cootaining  '  some  things  '  claimed  to  be  '  in- 
re  and  important,'  but  which  are  bo  incorrect 
b«  neither.  In  tbi«  article  it  tays,  "But  we 
now,  happily  at  tbe  cost  so  for  of  but  two 
I  ItTes,  some  things  tbat  are  instructive  and  loi- 
t.  One  is,  that  a  huge  man  of  dynamite,  say 
l«,  even  when  blended  with  Bve  times  its  weight 
ipowder,  expends  its  main  force  downward, 
trifying,  on  a  vast  scale,  a  fact  known  of  the 
k>n  r>f  mach  smaller  quantities  of  dynamite. 
tr  fact  is,  tbat  dynamite,  even  in  huge  volumes, 
likely  to  ignite  neighboring  masses  of  explo^sives 
k  a  cEsuaity  than  an  unmixed  mass  of  foin- 
r  would  be.  There  were  ten  large  magazines 
D  tbv  L&lliu  1%  Rand,  and  all  eecoped  ignition." 
ab'jTe  ft«t«Dment,  that  *  a  huge  mass  of  dyna- 
in  exploding.  '  expends  its  main  force  down- 

aad  the  de>duct)on  that  this  verifies,  '*  on  a 
ale,  a  fact  known  of  tbe  explosions  of  much 
rqoantities  uf  dynamite,"  are  »o  scientifically 
rate  aa  to  need  .  ..r-'..-«i<in.  The  fact  is,  dyoa- 
(plodea  with  •  in  all  directions,  and 

r  J  eta  with  tho  greatest 


resistance,  at  tbat  point  it  is  most  destructive, 
whether  it  is  upward,  downward,  or  laterally. 

It  is  a  common  error,  however,  that  dynamite 
always  *  expends  its  main  force  downward,'  which 
arises,  probably,  from  the  fact  that,  in  the  majority 
of  reported  dynamite  explosions,  it  has  met  with  tbe 
greatest  resistance  from  the  earth,  and  therefore  has 
exhibited  its  *  main  force '  in  that  direction. 

Mr.  G,  M.  Roberts,  manager  of  the  Nobel's  explo- 
sives company,  London,  writes  as  follows  to  the  Lon- 
don Time.H  .•  "  Nitroglycerine  and  dynamite  do  not, 
when  exploded,  exert  such  a  force  as  ii popularly  be- 
lieved. To  $peak  precisely,  the  power  developed  by 
the  explopion  of  a  ton  of  dynamite  is  equal  to  40,675 
tons  raised  one  foot,  or  45,675  foot  tons  One  ton  of 
nitJ  oglycerine  similarly  exploded  w ill  exert  a  p>wer 
of  64,452  foot  tons  ;  and  one  ton  of  blasting  gelatine, 
similarly  exploded,  71,050  foot  tons.  These  figures, 
although  large,  are  not  enormous,  and  need  not  excite 
teri'or.  Seventy -one  tbuu,«and  tons  of  ordinary  build- 
ing-stone, if  arranged  in  the  form  of  a  cubf,  would 
measure  only  00  feet  on  the  side,  and,  if  it  were  pos- 
sible to  concentrate  the  whole  force  of  a  ton  of  hlasit- 
ing  gelatine  at  the  moment  of  explosion  on  such  a 
mass,  the  only  effect  would  be  to  lilt  it  to  the  height 
of  a  foot.  The  foregoing  figures  are  derived  from 
experiments  made  at  Ardeer  with  an  in«?trumeut 
which  gives  accurate  results  in  measuring  tbe  force 
of  explosives." 

Supposing  these  data  to  be  reliable,  and  in  view  of 
tbe  fact  that  the  buildings  which  sttiod  on  the  great 
excavation  in  Chicago  have  disappeared  entirely,  is 
it  not  reasonable  to  suppose  tbat  fully  as  much  force 
was  required  to  lift,  splinter,  and  distribute,  in  every 
direction,  the  materials  composing  those  buildings, 
overcoming  the  attraction  of  gravitation  in  tbe  act, 
as  was  necessary  to  make  the  great  excavation  in 
the  earth,  by  the  expenditure  of  *  its  main  force 
downward'  ? 

This  fact  of  tbe  elimination  of  tbe  buildings  leemi 
to  have  escaped  the  notice  of  the  writer  of  this  article. 

In  verification  of  our  statement  that  it  explodes 
with  equal  force  in  all  directions,  the  following  ex- 
tract from  the  above  quoted  authority,  Mr.  Roberta, 
is  cited;  "I  have  often,  by  way  of  experiment, 
exploded  a  pound  of  dynamite  suspended  from  the 
end  of  a  fishing-rod  by  a  string  about  six  feet  long, 
holding  the  rod  in  my  hand  tbe  while.  As  there  was 
no  solid  matter  to  project,  I  received  no  injury,  and 
the  end  of  the  fishing-rod  was  not  even  scratched. 
About  three  feet  of  the  string  at  the  end  of  the  rod 
was  always  left  uninjured." 

Meeting,  in  the  above  experiment,  with  no  resist- 
ance other  than  the  air  at  any  point,  there  was  con- 
sequently no  destructive  power  &hown  in  any  dir»'C- 
tion  ;  but,  bad  there  been  solid  matter  above  or  Iwlow 
or  on  either  aide,  the  '  main  force '  would  have  been 
exp)*nded  upward  or  sideways,  and  not  'downward.' 

This  experiment  illustrates  another  remarkable 
feature  in  dynamite,  peculiar  to  itself,  —  that  of  it« 
concentrated  or  local  effects,  compared  with  the  more 
diffused  effects  of  gunpowder  explosions. 

Quoting  again  from  Mr.  Roberts,  he  says,  "  The 
power  exerted  by  an  explosion  on  surrounding  objects 
is  in  the  inverse  ratio  of  tbe  cube  of  the  distance*  from 
the  point  of  explosion.  Thus,  at  lOO  feet  from  the 
exact  point  of  an  ezptosion,  the  power  is  only  tbe  cube 
of  1-100  or  1-1,000,000  part  of  what  it  is  at  a  distance 
of  only  one  foot  from  tbat  ]>t>int,  or,  io  other  words, 
if  the  power  at  one  foot  from  the  spot  be  represent«d 
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by  1,000,000.  at  the  distance  of  100  feet  it  will  be  but 
1.  It  ia  thus  seen  tbat  the  effect*  are  inU-nsely  local, 
and  but  comparatively  trifling  ateven  short  *listanc«."' 

The  \vi(le-sprt«a<i  Jauiage  in  the  Chicago  ezpiosion 
was  undoubtedly  due,  in  a  tnnch  larger  degree,  to 
the  gunpowder  than  to  the  dynamite  exploded. 

Another  fact  and  detluction  relating  to  the  e«cape 
of  several  magazines  near  the  great  explosion  are 
quite  as  misleading,  if  not  as  erroneous,  a»  the  former 
ones. 

If  we  are  correctly  informed,  most,  if  not  all,  of 
the  magazines  nearest  the  explwled  buildinge,  con- 
tained dynamite.  Now.  it  is  a  fact  well  known  to 
experts  that  this  material  is  non^exptotive  Ly  »hock 
or  by  fire  applied  separately,  but  requires  some  ful- 
minate combining  both  concussion  and  combustion, 
acting  simultaneously,  to  explode  it.  Hence,  beiojr 
protecterl  from  the  fire  or  combmtion  of  the  expin 
sion  by  the  walls  of  the  maK'azines,  and  bein^  unsus- 
ceptible to  the  force  of  the  concuesion,  there  is  nothing 
remarkable  in  the  salvation  of  the  adjacent  maga- 
zines Even  those,  if  any,  which  contained  gun- 
powder (that  explosive  being  protected  from  contact 
with  fire,  and  remaining  inactive)  were  uninjured 
for  equally  scientific  reasons. 

The  article  concludeB,  referring  to  its  statements 
and  deductions,  by  saying,  "These  are  facts  which 
could  not  have  been  exemplified  save  at  much  cost 
and  risk,  and  our  government  officers  and  other  men 
of  science  will,  we  may  be  sure,  bear  them  carefully 
in  mind  hereafter." 

Now,  as  we  have  shown  that  the  above  statements 
are  not  facts,  but  tbat  the  contrary  is  the  real  truth, 
and  as  the  actual  facts  have  been  asoertoined  as  well 
by  many  of  our  government  officers  as  by  a  large 
number  of  experts  all  over  the  world,  we  would  re- 
spectfully suggest  to  the  Herald,  when  it  intends  to 
publish  another  scientific  dynamite  article,  that  it 
ecure  the  services  of,  or  at  least  submit  its  fact«  to, 
Oiiie  such  expert  as  General  Abbott  or  Gen.  John 
■*  Newton,  both  of  the  U.  S.  army,  whose  experience 
with  explosives  of  every  kind  has  been  exhaustive, 
and  thus  obtain  information  that  the  public  can  rely 
on.  A.  W.  Q. 

NewTork,  Sept.  1. 


On  a  means  of  determining  the  limits  of  distinct 
vision. 

If  an  image  {A  B)  of  an  object  {A  B)  be  thrown  on 
a  screen  by  means  of  a  lens  (L,  for  simplicity  sup- 
posed free  from  spherical  aberration),  and  the  screen 
moved  forward  or  backward,  the  image  will  be 
hlnrred.  If  part  of  the  rays  he  stopped  by  a  dia- 
phragm {D  D),  this  blurring'  will  be  less  as  the  aper- 
ture of  D  D  diminishes,  for  this  lessens  the  spaces 
(  W  Z.  etc )  over  which  the  rays  from  any  one  point 
of  the  object  are  spread  on  the  screen.  Now,  let  the 
rays  be  cut  off  from  one  side  alone  i  let  a  curtain  {D) 
descend  from  above.  The  upper  booindaries  ( IV,  X, 
etc.)  of  the  spaces  WZ,  AT,  etc.,  will  descend,  while 
the  lower  ones  remain  stationary.  If  the  object  be 
dark  against  a  brilliant  background,  the  light  from 
al)ove  .4  will  be  cut  off  as  B  descends,  and  the  blurred 
edKe  (A'l")  of  the  imaire  becomes  dark  ;  so  that,  in  the 
limit,  instead  of  a  blurred  image  (WY),  there  would 
be  a  distinct  one  (Z  Y),  or,  as  the  image  of  I)  ascends, 
the  image  of  A  B  appears  to  move  to  meet  it,  the  part 
near  D  leading  the  way,  since  D  intercepts  the  ex- 
treme ray  from  A  before  that  from  B. 


If  the  object  be  light  on  a  dark  ground,  the  effe(i'| 
will  be  moat  apparent  on  the  hour  ^ —  /t  — i--  fp 
Dy  since   the  blurred   edge  that  rk 

more  noticeable  than  tbat  which     L^  j„  ..b:. 

If  the  image  be  formed  in  front  of  the  scr 
ing  the  blurred  image  Z  X\  a  little  cot. 
will  show  that  the  apparent  motion  of  the  iaiagc  »il 
always  be  away  from  the  image  of  D, 

These  results  may  be  verified   wifjj  any  lens,  bol 
are  most  strikingly  shown  with  the  eye,  using  ash 


D\ 


A"^ 


of  paper  close  to  the  eye  as  curtain,  and  any  ^'bjerl,— 
as  a  pin,  pencil,  or  ruler, —  seen  against  a  window  iir 
lamp  BB  background.  A  slit  in  a  piece  of  paper  held 
against  a  lamp  serves  as  light  object  on  a  dark  grouod. 
It  is,  of  course,  easy  to  hold  the  object  so  near  that  i» 
will  be  blurred  ;  but  special  effort  may  be  n«qu>rwi 
to  blur  a  distant  object,  except  with  uear-sighted  p«r> 
sons.  The  applicability  of  this  iu  making  a  test  of 
the  limits  of  distinct  vision  is  now  apparent.  L«4  • 
ruler  lean  against  the  shade  of  a  lamp  ;  place  ti» 
eye  so  near  that  the  image  is  necessarily  blurred,  a»J. 
moving  the  edge  of  a  sheet  of  paper  back  and  faitk 
before  the  eye,  step  slowly  backward  till  apparwjl 
motion  of  the  object  ceases ;  continue  the  backward 
movement  until  the  object  begins  to  recede  sligbUy 
from  the  screen  :  the  space  where  there  was  oft 
motion  is  that  in  which  alone  distinct  risiou  is  pot- 
Bible.  Of  course,  every  effort  must  be  mad»  to 
accommoilate  the  focus  of  the  eye  to  the  object  da^ 
ing  the  whole  experiment. 

It  is  a  more  diflicult  task  than  one  thinks,  to  decid* 
by  simple  judgment   whether  an  object  is  eean  dtt- 
tinctly  or  not,  except  it  be  much   bl    -     '      ^'  ••■ 
image  is  fairly  distinct,  most  peojtle  \^ 
be  perfectly  so.     The  test descrifcJed  at    . .   ..  ._  - 

to  show  whether  or  not  the  judgment  is  correct. 

The  effect  noticed  above  also  adds  to  the  appear 
ance  seen  when  two  networks  of  thread  or  wire  n(* 
in  the  same  plane  are  held   before  the  eye.     TIj» 
watered  appearance  is  of  course  due  to  curves  whick 
are  the  loci  of  the  intersectious  of  one  *et  of  wirrs 
w  ith    the  other ;  but  these   inten!ections   are   ia*4« 
noticeable*  by  the  fact,  that,  wbeu  two  wire*  noC  iB 
the  same  plane  and  making  an  acute  angle  are  hM 
before  the  eye,  the  nearer  acts  the  Mrt  of  the  par 
tain  D  in  the  above  demonstration,  and  an  irr^ohr 
dark  spot  is  seen  about  the  point   \v  i 
cross.     The  writer  hopes  to  make  a  ;■ 
ments  as  to  the  limits  of  distinct  vi^: 
persons,  using  the  test  suggested   n 
plicity,  and  the  absence  of  any  judgu.i 
of  the  person  experimented   upon,  otlier 
the  direction  of  motion  of  the  object,  conm    ■ 
the  investigator.  Artbub  E.  BosTUi 

SfoDtclaIr,  N.  J.,  Aug.  SO. 
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ecent  period  of  cool  weather  in  New 

England. 
,  15  to  Aup.  23  the  weather  in  New  Eng- 
'  cool  aD<)  pleasAiit.  This  cch>1  period 
I  th»'  nipht  of  the  23d,  when  tbe  tern- 
be  Boston  signal  ofiice  sank  as  low  aa 
sig^nal  service  weathtr-cbart  of  the 
kniT-  2^3,  it  is  found  that  tb«  temperature 
^ali  around  New  Enf^land  (nnrtb,  east, 
est)  than  in  New  England  itself.  Over 
I  tbo  sky  was  clear,  and  the  air  was  blow- 
I  this  region  in  every  direction,  on  the  east 
\  storm  which  is  central  on  the  ocean, 
at  Mde  toward  a  storm  which  is  central 
'  region.  Whence,  then,  came  this  cool 
,  had  prsviomly  been  ijuitt*  warm.  It  evi- 
ild  not  have  been  imported  from  abroad  : 
^  due  to  a  descent  of  cool  air  from  above  ? 
'  possible,  since  it  was  found,  at  11  P.M. 
Bt  the  temperature  on  Mount  Washing- 
vhile  at  the  nearest  lower  stations  — 
I  Boston  —  the  temperature  was  50**,  and 
Blue  Hill  51  .  At  7  a.m.  of  the  23d  the  con- 
nperature  were  almost  tbe  same,  except 
erature  had  risen  slightly  at  every  sta- 
on.  If  tbe  air  had  descended  from  tbe 
Bnt  Washington,  it  is  well  known  that 
would  have  heated  it  much  higher 
Dperatare  was  found  to  be  at  lower 
«s  this  heating  had  been  counteracted 
■  cause.  On  top  of  Blue  Hill  the  lowest 
Erecorded  by  a  self- registering  minimqni 
■on  the  night  of  Aug.  22  was  only 50.5°; 
jse  station  four  hundred  feet  lower,  the 
^  fell  to  44*;  and  in  Boston,  nearly  six 
lower  and  ten  miles  distant,  the  tera- 
;I1  to  40*.  The  thermometers  were  alike, 
tbe  same  manner.  The  air  evidently 
er  New  England  from  above,  otherwise 
1  not  have  blown  out  in  every  direction  ; 
tics  alHjve  show  that  its  coolness  could 
I  due  to  this  cause,  since  it  was  cooler 
I  surface  than  a  little  distance  above  it. 
va&  to  be  expected  on  acsount  of  its 
I  above,  was  clear  and  dry,  the  absolute 
Dg  lower  than  at  any  time  during  the 
\  on  the  night  of  Aug.  15,  when  almost 
ditions  prevailed.  Here  we  no  doubt 
I  of  the  coolness.  TyndalVs  experiments 
aqueous  vapor  in  intercepting  radia- 
Kes  of  low  temperature  like  the  earth 
isert,  that,  if  the  blanket  of  aqueous 
gland  were  removed  for  one  summer's 
nie  island  would  by  morning  be  held  in 
frost,  on  account  of  the  rapid  radia- 
\  earth's  surface  which  such  conditions 
Even  the  more  intense  insolation  by 
I  would  be  counteracted  by  the  rapid 
e,  a«  shown  at  elevated  parts  of  the 
This  serves  to  explain  the  cool 
aldays  in  New  England  ;  and  this 
substantiate  the  view  recently 
cold  in  anticycloDea  (or  areas  of 
are)  is  due  to  radiation  from  the  earth's 
kicb  is  favored  by  the  clear,  dry  atmosphere 
"^  these  areas.  Tyndall,  Hann,  and 
miduced  evidence  of  this  in  Europe, 
in  this  country  (see  Amer.  raft. 
6).  H.  Hmllm  Claytok. 

or.  observ..  Aug.  ao. 


Dr.  Orion's  Ohio  gas  and  oil  report. 

I  have  been  carefully  studying  my  friend  Dr. 
Orton's  admirable  and  most  valuable  report  on  the 
Findlay,  Bowling  Oreen,  and  Lima  welU,  an  ad- 
vanced summarv  of  which  you  published  in  tbe  issue 
of  Science  for  June  25.  Having  been  absent  from 
my  office,  I  am  ignorant  as  to  whether  your  subse* 
quent  issues  contain  notices  or  criticisms  of  Dr. 
Orton's  facts  and  views,  which  I  esteem  not  only 
historical,  but  marking  an  era  in  our  knowledge  of 
the  subject.  I  run  some  risk,  therefore,  of  offering 
considerations  which  others  may  have  anticipated ; 
but  two  or  three  of  these  considerations  deserve  at- 
tention in  the  present  stage  of  our  investigations. 

I  tru^t  t'aat  all  geologists  will  sympathize  with  me 
in  heartily  cheering  Dr.  Orton's  skilful  insertion  of 
the  long- wailed  for  keystone  in  the  arch  of  tbe  dem- 
onstration of  the  origin  of  oil.  I  am  ashamed  of  my 
own  stupidity  in  not  finding  and  fixing  in  its  place 
this  keystone  myself.  I  have  been  seeking  it  for 
years,  asking  myself  continually  how  the  decompos- 
ing organic  matter  of  tbe  seashores  and  marshes 
could  be  retained  by  the  sands  and  shales  until  suf- 
ficiently protected  from  complete  oxidation.  I  have 
repeatedly  put  this  question  to  other  geologists,  but 
never  received  an  answer  of  any  kind  ;  apparently 
because  so  few  of  them  accepted  the  in  gitu  origin  of 
rock-oil,  and  therefore  seeing  no  value  in  tbe  ques- 
tion, and  no  need  for  an  answer  to  it.  Dr.  Orton  is 
the  first  geologist  to  appreciate  the  value  of  Dr. 
Leidy's  observation  of  the  petroleum-mud  layer  at 
the  mouth  of  the  Schuylkill  River  ;  and  hi'»  general- 
ization from  it  is  one  of  the  best  and  broadest  ever 
made  in  our  branch  of  science.  It  accounts  satisfac- 
torily for  the  preservation  of  rook-oils  in  every  for- 
mation, of  every  geological  age,  all  over  tbe  world  ; 
subject,  however,  locally  or  regionally,  to  subsequent 
change  or  destruction.  The  eruptive  r-^cks  (lavas 
proper)  are  the  only  formations  not  charged  with 
organic  matter.  Even  the  tufas,  swept  by  tbe  wind 
into  the  sea,  must  hold  the  remams  of  animal  air-life 
and  plant  pollen.  The  winds  are  forever  transfer- 
ring dead  and  living  organisms  from  place  to  place, 
and  every  rain  washes  them  to  the  surface  of  the 
land  and  sea  to  be  locked  up  in  clay  formations. 
However  different  the  regional  conditions,  tbe  pro- 
cess is  continual  and  tbe  results  identical  everywhere. 
Compare  the  Levant  with  tbe  ReJ  Sea.  Eavh  is  as 
large  as  our  Appalachian  belt  from  Canada  to  the 
Gnlf  of  Mexico.  Tbe  one,  however,  is  a  reservoir  of 
Nile  deposits,  — an  extension  of  the  Delta  under  sea- 
level, —  replete  with  the  original  stuff  of  rock-oil. 
The  other  is  a  reservoir  of  incalculable  quantities  of 
wind-deposits,  mixed  with  etjually  incalculable  quan> 
tides  of  tropical  animal  and  vegetable  organic  staff. 
If  any  one  stilt  doubts  the  in  situ  theory,  let  him 
try  to  invent  any  other  for  tbe  vast  expanse  of  petro- 
leum ground  on  both  sides  of  the  Caspian,  and  of 
course  including  the  bed  of  that  sea.  There,  also,  we 
see  going  on  at  present  the  slow  process  of  the  loss 
of  rock-oil  from  a  formation  which  was  originally 
charge<l  with  it ;  and  that  without  anv  great  struc- 
tural disturbance.  In  Qalicia,  in  Lombardy.  on  tbe 
other  hand,  we  see  tbe  process  of  loss  nearly  Gnished 
nnder  conditions  of  structural  disturbance  so  great  as 
to  make  the  dips  vertical.  If  Oken  had  been  a  geol- 
ogist, and  were  living  now,  he  would  probably  assert 
in  his  next  treatise  —  and  with  a  certain  mag'niScent 
truthfulness  —  that  the  whole  crust  of  the  globe  con- 
sists only  of  oiled  clay,  whether  siliceous,  ferruginous, 
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or  calcareous.  —  here,  in  its  origioal  condition ; 
there,  oxidized  and  dried  ;  in  another  place,  crystal- 
lized and  cleanHed.  Fortunately  the  Okena  are  not 
all  dead  :  but  their  generalizations  are  rettrained  by 
a  wise  caution  as  to  the  genuineness  of  facts^  and 
repvilated  by  oieasurements.  Dr.  Orton's  ref»r.rt 
proves  this  ia  a  most  satisfactory  manner — if  it 
needed  proof. 

The  difference  between  the  Pennsylvania  and 
north-west  Ohio  oil  and  gas  regions  is  fourfold  ;  1 ' ,  one 
ia  Devonian,  the  other  Silurian  ;  2%  one  is  sandstone, 
the  other  limestone  ;  3°,  one  is  decidedly  waved,  the 
other  almost  on  a  dead  level ;  4  ^and  this  is  what  I 
wish  specially  to  discuss),  the  one  is  aon-caTernoas, 
the  other  cavernoua. 

Thirty  years  agT>  I  began  to  insist  upon  the  geologi- 
cal (esfjecialiy  the  topograpbionlj  importance  of  the 
underground  chemical  and  mechanical  erosion  of  the 
limestone  formatioua  of  the  world.  I  was  led  to 
this  by  my  first  field-work  in  the  Silurian  valleys  of 
Pennsylvania  and  my  early  study  of  the  blue-grass 
country  of  Kentucky.  I  saw  that  the  eastern  and 
western  coal  fields  had  been  separated  by  the  falling- 
iu  of  the  roofs  of  myriads  of  mammoth  caves  in  the 
Trenton  limestones,  preceded  by  the  same  process  at 
the  outcrops  of  the  cavernous  subcarboniferous  lime- 
stones. 1  have  always  opposed  the  uotlrjn  of  the 
early  age  of  the  Cincinnati  uplift.  The  nonconform- 
ity in  middle  Ohio,  and  that  aronnd  NashviUe,  are 
important  facts,  but  merely  mark  two  out  of  many 
local  and  temporary  variations  in  the  general  down- 
ward movement,  which  was  otherwise  uninterrupted 
from  Silurian  times  to  the  end  of  the  eual-measare 
age.  It  was  not  until  then  that  the  great  upward 
and  plicating-  movement  took  pUce,  which  started 
the  erosion  of  the  United  States  area  The  principal 
rtjle  in  the  erosion  from  that  time  until  now  has  been 
played  by  the  limestone  formations,  under  the  solv 
ent  notion  of  drainage-watem  acting  everywhere 
through  them,  down  to  and  for  some  depth  Ijelow 
sea-kvel.  Everybody  knows  the  result  iu  the  great 
Appalachian  valleyu.  Everybody  knows  how  the 
Ohio  valley  region  is  undermined.  I  venture  little 
in  asserting  that  the  new  oil  and  gas  region  of  north- 
western Ohio  is  thus  undermined.  This  makes  it 
essentially  characterialically  different  from  (lie  Penn- 
sylvania, West  Virginifl,  and  eastern  Ohio  oil  and 
gas  region.  If  the  numerous  wetls  bored  at  Findlay 
and  iu  the  twenty-seven  counties  of  north-western 
Ohiohasre  none  of  them  struck  through  the  roof  of 
a  mammoth  cave,  that  negative  argument  is  of  no 
force  when  one  calculates  the  chances  of  a  well  b-e- 
ing  drilled  directly  over  such  a  cave.  These  caverns 
are  the  great  underground  drainage-channels.  They 
correspond  to  the  large  streams  on  the  earth's  sur- 
face. What  would  be  the  chances  for  and  against  a 
man  in  a  balloon  at  night  dropping  a  bag  of  ballast 
into  a  river?  A  river,  however,  is  a  mile,  half  a 
mile,  a  furlong  wide  ;  a  cavern  cannot  be  more  than 
fifty  or  one  hundred  feet  wide.  On  the  other  hand, 
the  caves  are  probably  somewhat  more  numerous 
than  the  large  surface- streams,  but  not  much.  Cer- 
tainly no  on©  will  venture  to  deny  the  undermined 
condition  of  Ohio,  until  as  many  thousand  weils  have 
been  bored  into  the  Trenton  formation  as  have  been 
bored  into  the  Pennaylvania  Devonians. 

But  the  underground  drainage  is  only  collected 
into  and  passed  through  the  mammoth  caves  to  some 
exit.  It«  collection  takes  place  through  the  infinite 
multitude  of  vertical  fisiures  which  cut  up  the  whole 


limestone  formation  into  blocks ;  and  these  SMtim 
are  all  widened  by  chemical  solution.  The  whole 
Trenton  underground  of  Ohio  must  be  like  Kh« 
Roman  arsenal  works  at  Baix,  —a  sort  of  crypit,  la 
which  wBter  stands  now  at  a  level  in  tb«  cav««  and  j 
fiasures,  because  it  can  find  no  rapid  i«sue  at  i 
level.  In  central  Kentucky  the  cave-water*  flo«.l 
because  they  can  i«sue  in  the  bed  of  the  Ohio  Riv«r;  1 
but  in  north-western  Ohio  the  top  of  the  Trent-^n  Dr. 
Orton  shows  to  lie  from  three  hundred  tc»  nine  hun- 
dred feet  below  sea-level  (i.e.,  in  round  numbers, 
from  eight  hundred  and  fifty  feet  to  fourteen  hun- 
dred and  fifty  feet  below  the  surface  of  Lake  Eriei, 
and  therefore  no  flow  is  possible.  The  water  mn'st 
be  standing  water  :  the  oil  will  therefore  ri^  to  it<' 
surface,  and  the  gas  press  upon  the  aarface  of  tbf 
oil,  and  over  the  whole  extent  of  communicating  fti- 
sures  and  caves  equally.  , 

But  how  could   caves  be  fonoe<l   at  such  a  iiepil|| 
beneath   sea-level?    Standing   water    may   corroile,! 
but  cannot  erode.     No  one  dreams  that  uur  Situriaa 
caves  in   Pennsylvania   follow  the  Iiroe*ton<s    strata 
many  thousands  of  feet  beneath  sea  level  uud^r  Ui«j 
great  synclinak.     No;  but  there  are  B*>me  woudef- 
ful  facts  for  all  that.     There  is  a  stream    in  Bra^bJ 
valley   which  .sink*  and  flows  under   Nittnny  M'»on«^ 
tain  to  rise  in  Nittany  valley,  where  it  drives  a  larc 
mill.     Sawdu.st    and    other  things— a    miller'ii  batl 
among  them  —  have  made  the  underground  voys^I 
The  top  of  the  limestone  lies  beneath   the  roouJiLajftj 
two  thousand  feet  lower  than  its  outcrop  and  «"»«»J 
thousand  feet  beneath  ocean-level.     It  »  an  lnvert«^l| 
siphon,  with  one  mouth  several  hundred   feet  higfarf^. 
than  the  other :  the  confining  top  waU  of  the  siphool 
being  impervious  Utica  clay  slate.     At  the  Romaal 
baths   near  Zurich   (Baden  in  Aargmu)   river-w%t»fl 
descends  from  a  vertical  outcrop  to  a  depth  of  tbrMl 
thousand  feet,  and  ascends,  mineralized  and  heat«d,l 
to  the  bath  bouses.     The  hot  springs  of  Virginia  ar* 
similar  deep  inverted  limestone  siphons. 

In  fact,  there  is  no  fsuch  thing  as  stand i'*  -  "nt*r 
anywhere.     All  water  flows.     Mere  evaji 
one  end  of  a  canal  will  cause  a  current  t<> 
the  other  end.     Hydraulic  preesure  from  thtf  tourU<M 
of  middle  Ohio   will  suffice  to  produc«  a  univenai| 
lateral   and   upward   water   movement   iu    northe 
Ohio,  the  Trenton   sinking  in  that  direction.     If  thfl| 
currents  thus  induced  be  infinitely  slow   and  { 
nevertheless  there  has  been  an  infinite  amo 
geological  time  (since  the  cool  age)  for  them  to  i 
their  underground  eroeion  iu. 

To  all  this  must  be  added  the  great  depth  of  tfa 
real  rock-bnsiu  of  Lake  Erie.     It  is  now  only  twa 
hundred  or  three  hundred  feet  deep  ;  but  who  kno 
the   thickness  of  its  lining  deposits  ?     It  haa  been  ) 
ceiving  the  inflow  of  Michigan,  Indiana,  Ohio,  , 
sylvania,  and  the  Canada  peniuaula  for  an  uukn 
length  of  time,  and,  in  addition  to  previous  dep 
the  glacial  drift  and  modern  river- muds.     My  I 
is  that  its  mother  rock-bottom  is  excavat-ed  to  a  < 
greater  than  the  deep«»st  wells  of  the  uow  oil 
gas  region  ;  and,  if  so.  then  the  origin  of  the  sysi 
of  mammoth  caves  and  fissures  which  hold  the  I 
water,  oil,  and  gas  of  north  western  Ohio  is  i 
of  diflii-ulties.     The  watt>r  which  is  now  nearly] 
naut,  flowed  then  freely  to  its  natural  oulleU 
underground   erosion    which   is    now    iufiuit 
feeble,  proceeded  then  energetically,  at  a  rapidtl 
and  on  a  grand  scale. 

What  I  wish  to  draw  attention  to  is  Ibis  ; 


10.  t8W,l 
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loQB  coDdttkm  of  the  Trenton  in  Ohio,  then 
)n*s  terraoe  strocture  of  the  top  of  the  Tren- 
raeji  of  value  a*  jn'licating  slopes  iu  the  jren- 
...  ,.r  Oiv*  caveraoa»  pai-t  of  the  formation, 
to  indicate  the  probability  that  the 

r     ^        ;  is  not  cavernous  to  an  equal  extent 

Hlfc  (fruiD  top  to  hottoiD),   but  that  certain 

|r%f  the  mass  are  more  soluble  than  the  re»t. 

.  the  Trenton  itself  is  not  caveraous 

.  our  sinking  springs  are  along^  the 

ui    Kit-  iKissage-beds  at  the   bottom  of  the 

and  Bird's  eye  and  top  of  the  calciferoua. 
fOl(»  formation  in  front  of  the  Alleghany 
JM  is  between  six  and  seven  thnu«iand  feet 
Tbit  uppermost  thousand  feet  is  very  compact 
i-mangeRian  ^  the  underlying  mats  is  rom- 
*  alternate  layers  of  limestone  and  dolomite, 
me  low'-|yio>f  calcareous  sandstone  groups. 
>n  rejK>rts  the  formation  in  Ohio  'magnesian, 
^character  throughout  moot  of  its  extent/ 
^vbat  iiiJiceous  in  some  of  the  drilling.4.'  It 
|^^unp<Jrtant  item  of  investigation,  how  far 
smous  boriiou  in  Ohio  corresponds  to  that  in 
vanta,  where  the  formation  i«  ten  times  as 

in  Ohio,  Dr.  Orton  inadvertently  remarks 
that  '  there  is  no  warrant  for  assaraing  its 
Uitv  as  a  limestone '  under  the  country  be- 
iiddle  Ohio  and  middle  Pennsylvania.     But  I 

that  be  will  revise  the  remark  when  he  re 
lat  a  formation  which  ia  '  universally  Hroe- 
rom  Tennessee  to  the  Manitoulin  Islands  in  a 
nd  south  direction,  and  is  universally  lime- 
ong  the  whole  Appalachian  belt  from  Ala- 
I  Naw  York,  cannot  poKsibly  be  any  thing  else 
teatoiw  under  the  intermediate  region  of  the 
EMM  coal-iueasnres.  If  there  is  any  reajiouing 
le  exposed  to  the  concealed  in  geology,  all 
t«  most  feel  sure  —  quite  sure  —  that  the 
Silurian  formation  No.  U.  must  underlie 
ig  and  Pittiiburgh  as  a  limestone  formation, 
^tiesian  at  top,  magnesian  at  middle  and  bot- 

least  two  thousand  if  not  three  thousand 
'\.,  and  at  a  depth  of,  >ay,  ten  thousand  feet 
the  present  surface. 

bav«  been  led  on  to  a  much  greater  length 
expected,  by  the  importance  of  the  subject, 
ew  gas  and  oil  industry  of  Ohio.  I  cannot 
•  n  your  space  with  the  obvious  aj)pli- 
I  have  adduced  above  to  ihe  vexed 
-  ..  .  .^A  capridousness,  etc.,  in  the  new  oil 
Held.  J.  P.  Lkslxy. 

Uphia.  Sent.  I 


nt  law  of  Tolumes  in  chemistry. 

|U««tions  regarding  the  so-called  molecular 
and  volumes  of  liquids  and  AolidH,  which  are 
trocting  the  attention  of  chemists,  can,  I 
«  better  understood  if  we  keep  iu  mind  the 
fts  enunciated  by  the  writer  in  1H53,  that 
ictrine  <>f  chemical  equivalentji  is  that  of  the 
iDcy  of  volumes,"  and  that  ''  the  simple  reia- 

volumes  which  Gay-Lussac  pointed  out  in 
nical  changes  of  gases  apply  to  all  liquid  and 
hcies  ;  "  so  that  '*  the  application  of  the  atomic 
pis  to  explain  the  law  of  definite  proportions 

wholly  unnecessary,"  In  further  illustration 
▼ie«*^  it  was  said  in  1807  that  "the  gas  or 
'  a  TolatOe  botly  constitutes  a  species  diiitinct 
k  iama  body  in  a  liquid  or  solid  state ;  and 


the  liauid  and  solid  speciei  tbero-selves  often  [prob- 
ably always]  constitute  two  distinct  species  of  differ- 
ent equivalent  weights."  From  this  it  follows  that 
freezing,  qielting.  and  vaporization  are  chemical 
changes.  The  uniwn  of  many  volumes  of  a  vapor  or 
gas  in  a  single  volume  of  a  liquid  or  a  solid  is  a  pro- 
cess of  chemical  combination,  while  vaporisation  is 
chemical  decomposition.  Such  decomposition  is 
either  with  or  without  specific  difference,  and  ex- 
amples of  these  two  modes  are  seen  respectively  in 
heterogeneous  dissociation  and  in  integral  volatiliza- 
tion, which  latter  is  the  breaking-up  or  dissociation 
of  a  polymeric  species  into  simpler  forms  having  the 
same  centesimal  compositiou.  Both  of  these  pro- 
cesses are  subordinated  to  the  same  laws  of  pressure 
and  temperature,  and  involve  similar  thermic  changes 
in  the  relations  of  the  bodies  concerned.  In  this 
enlarged  conception  of  the  chemical  process  we  find 
a  sulntion  of  the  problems  above  named,  and  an  ex- 
planation of  the  distinction  which  has  been  made 
between  '  the  chemical  molecule  '  and  '  the  molecule 
of  the  physicist.'  That  the  latter  has  a  much  less 
simple  constitution  than  the  former,  as  calculated 
from  the  results  of  chemical  analysis  and  from  vapor- 
density,  has  been  long  maintained  alike  on  dynamical 
and  chemical  grounds.  It  is  discusised  by  the  writer 
in  1853  in  the  essay  already  quoted,  entitled  '  The 
theory  of  chemical  changes  and  equivalent  volumes,' ' 
and  again  in  the  late  paper  of  Spencer  Pickering  in 
the  Chemical  news  for  November,  188.5. 

II,  then,  as  maintained  by  the  writer,  the  law  of 
volumes  is  universal,  and  if  the  production  of  liquids 
and  t-olids  by  the  con<lensation  of  vapors  is  a  process 
of  chemical  onion  giving  rise  to  polymerids,  the 
equivalent  weights  of  which  are  an  much  more  ele- 
vated as  their  densities  are  greater  than  those  of  the 
vapors  which  combine  to  form  them,  the  hypothesis 
of  atoms  and  molecules,  as  applied  to  explain  the  law 
of  definite  proportions  and  the  chemical'  process  is 
not  only  unnecessary,  but  misleading.  According  to 
this  hypothesis,  which  supposes  molecoles  to  be  built 
up  of  atoms,  and  masses  of  molecules,  the  tlifferent 
ratios  in  unlike  species  between  the  combining  weight 
of  the  chemical  unit  or  molecule  (as  deduced  from 
analysis  and  from  vapor-density ;  H  =  1.0)  and  the 
specific  gravity  of  the  mass  are  supposed  to  repre- 
sent the  relative  dimensions  of  the  molecule.  Hence 
the  values  got  by  dividing  these  combining  weights 
by  the  specific  gravity  have  been  called  '  molecular 
volumes.'  The  number  of  such  molecules  required 
to  build  up  a  physical  molecule  of  constant  volume 
would,  according  to  this  hypothesis,  be  inversely  as 
their  size.  If,  however,  as  all  the  phenomena  of 
chemistry  show,  the  formation  of  higher  and  more 
complex  species  is  by  condensation,  or,  iu  otht-r 
words,  by  identification  of  volume,  and  not  by  juxta- 
position, it  follows  that  the  so-caiied  molecular  vol* 
umes  are  really  the  numbers  representing  the  relative 
amount  of  contraction  of  the  respective  substances 
in  passing  from  the  gaseous  to  the  liquid  or  solid 
state,  and  are  the  reciprocals  of  the  coefficient  of 
condensation  of  the  assumed  chemical  units.  If 
steam  at  100°  C.  and  760  millimetres  pressure,  with  a 
formula  as  deduced  from  its  density  of  HjO.  and  a 
combining  wfight  of  18,  is  converted  into  water  at 
the  same  temperature,  1,828  volumes  of  it  are  con- 
densed into  a  single  volume,  having  a  specific  gravity 
of  0.9588,  which  at  4*^  C.  becomes  1.0000.     Water  u 

1  See  the  autbor*B  *  Ubemlral  and  geolMrioal  eisftva.'  dd 
438-487,  and,  further,  ibid.,  pp.  4B8.4SJ.  '*■"'■•  W- 
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thus  l.GC'S  (HjOi;  nnd  the  weiKbt  of  ile  Tolume  at 
the  temptfrature  of  fortuntioo.  a«  compared  with  an 
equal  volume  of  bydrogj-n  ti;aa  or  of  st^am,  in  otfa«r 
words,  its  pquJTalent  weight,  is  lt»528x  IS  =  30.304, 
whicli  thus  <?r.rre*pond9  to  a  specific  gravity  of 
l.OOOO  ;  ice,  at  its  temperature  of  forraation,  with  a 
specifir  gravity  of  0.9U17.  beiiij?  1,487  <H,0)  withan 
equivalent  weight  of  2fi,7fifl.  The  bydrooarbon, 
C«H  ic.  =  •'i^.  condenses  to  a  liquid  having,  accordinjf 
to  Pelouze  and  Oabours,  a  *(x»cific  gravity  of  0.000, 
which  corresponds  to  au  equivalent  weight,  as  com- 
pared with  that  of  water,  of  17,583,  or  approxi- 
mutflv  !{03  (C^H,,,),  x%ith  a  calculated  specific  gravity 
of  ()..V,J07.  The  reciprocal  of  the  cf>efficient  of  con- 
densation for  so-called  molecular  volume)  of  steam 
i»  113.  while  that  of  the  gaseous  hydrocarbon  is 
600  :  10<>0::5y  :  jr  =  DC  60. 

The  cheroical  unit  for  bodies,  which,  like  these, 
volatilize  integrally,  is  fixed  by  the  density  of  their 
vapors :  while  for  fixed  specie?,  like  anhydrous 
oxides  and  fiilicate«,  or  for  tbof>e  which  hy  heat 
undergo  h«-teroR:eneou8  dissociation,  as  for  example 
calcite  nud  hydrous  silicates,  the  unit  may  be  the 
Bintple^t  formula  deduced  from  analy^ti?,  or,  for 
greater  convenience  in  calculation  in  the  case  of 
oxides  and  eilicates.  may  have  a  value  corresponding 
to  H  =  1,  or  O  =  8.  The  unit  for  silica  thus  becomes 
Si  0-^-4  =  15;  that  for  alumina.  AlsOs-j-6=:  17:  and 
that  for  the  ma^nesian  silicate.  Si  M(r,0,  -j-8  =  17  .'^. 
Such  unit-weiirhts  as  these  have  been  employed  by 
the  wi-iter  in  his  late  e9>.ay  on  '  A  natural  hystem  in 
roineralney.'  in  the  tablen  of  which  they  are  repre- 
sented by  P;  while  the  values  Kot  by  dividing  these 
ntimhers  by  the  specifir  gravity  of  the  species  have 
been  desitmated  unit- volumes,  and  represented  by  V. 
Tb?  writer  of  that  essay,  in  deference  to  the  general 
usajit?  of  chemists,  therein  adopted  the  received 
termiti(»lr>(ry  of  '  molecular  weights' and  '  moUcular 
volumes, '  and.  failing  at  the  time  to  i^rasp  the  full 
significance  of  hi»  own  earlier  teachings  as  to  the 
univt;r!<ality  of  the  law  of  volumes,  spoke  of  the  so- 
called  molecular  weight  as  an  unknown  quantity, 
althouph  in  accordance  with  that  principle  this 
molecular  weight,  or.  properly  speaking,  this  equiv- 
alent weight,  is  simply  deduced  for  any  bo<ly  the 
specific  gravity  of  which  is  known. 

T.  Sterrt  HtrsT. 
Centre  Hatbnr.  yH..  Sept  a. 

The  old  gorge  at  Niagara. 

The  existence  of  a  drift  filled  channel  running  from 
the  we*t  side  of  the  whirlpool  on  the  Niagai-a  River, 
to  the  wide,  open  valley  of  St.  David's  on  the  north 
face  of  the  Silurian  es^carptueut,  has  been  known  to 

ologiets  ever  since  the  publication  of  Sir  C.  Lyeil's 
"^Principles  of  geology.'  It  was  considered  by  him 
rss  an  ancient  channel  of  the  river,  and  it  has  been  so 
regarded  by  many  geologists  ever  since.  Arguments 
numerous  and  of  no  slight  weight  can  be  quoted  in 
favor  of  this  opinion.  But  of  late  years  it  has  been 
somewhat  modified,  and  a  disposition  has  been  uiani- 
fufrted  to  regard  this  drift  filled  valley  of  St.  David's 
as  consisting  of  two  smaller  valleys,  one  of  which 
was  excavated  by  a  stream  flowing  into  the  pdace  of 
the  present  whiitpool,  and  the  other  into  the  valley 
of  St.  David's.  On  the  latter  theory  there  may  be  a 
solid  barrier  of  rock  not  far  underground  between 
the  two  valleys.     la  the  latter  no  such  bar  can  exist. 

Into  the  diBcussioQ  of  this  subject  I  will  not  row 
enter.     It  would  require  more  time  and  space  than 


can  be  afforded.     I  desire  merely  to  mention  a  'i 
fact.     In  the  course  of  the  arguments  on  thi«  pjir  •   • 
has  been  apparently  taken  for  granted,  if  not  aswrtpJ, 
that  no  rock  can  be  seen  in  place  along  this  gorp*. 
but  that  it  is  filled  deeply  with  drift  almost  from  ?ad 
to  end.     During  the  recent  meeting  of  the  Amefirftn 
association    I  took  an  opportunity  '1  gnf*i  -     -   -' 
▼alley  from  the  whirlpool,  and  was  much 
to   find   a  ledge  of  limestone  exposed  at   r 
about  a  hundred  feet  above  the  river.     On 
it  disappeared  beneath  the  talus,  butprobfli 
cates  its  continuance  from  aide  to  side.  espccuiUv  «' 
a  considerable  surface  is  exposed.     Thi*  j>oint  C4tt 
only  be  decided  by  quarrying- 

The  importance  of  a  bed  of  limfstone  so  situate^i, 
on  the  discussion  of  this  question,  is  obvious.     It  d<>rt 
not  seriously  affect  the  latter  of  the  two  hypothrsr* 
mentioned  above,  which  is,  however,  J^eset  by  otb<^ 
grave  difficulties.     But   in   regnrd  to  the   former  it  J 
proves,  that,  if  the  Niagara  River  ever  passed  tbstl 
way.  its  bed  was  far  above  the  present  level.     Nftj 
concealed  side-channel  can  be  admitted  in  thisca)«.| 
The  space  is  too  small.     A  line  of  drill -ho]'"-  "'■" 
along  the  course  of  the  valley  can  alone 
evidence  needed  for  a  decision  between  tht 
theories. 

It  is  scarcely  necessary  to  point  oat  the  bearjog^  of  I 
this  fact  on  those  calculations  of  the  age  of  the  gr«atf 
gorge  which  assumes  that  any  part  of  it  above  tli»  J 
lower  rapids  was  merely  cleaned  out  and  not  exri- 
vated  frcm  solid  rock  since  the  end  of  the  ice  age. 

E.   W.  CLArroul 


Science  for  a  livelihood. 

Some  time  ago  I  read  in  your  journal  a  stirnafl 
editorial,  calling  for  young  men  to  devote  tkrtrl 
energies  and  life  to  the  cnuse  of  science,  and  rlejilur- 
ing  tht»  lack  of  persons  who  were  willing  to  encoua-, 
ter  hard  work  and  jK>or  pay  because  of  love  forinT*^! 
tigation  and  study.  T 

Elarly  frhis  summer,  after  graduating  from  a  fint- 1 
class  Scientific  school,  I  made  application  to  f^rj 
agricultural  .stations  in  this  and  other  stateA  frirs<«ie| 
fjosition,  pay  no  consideration  whatever.  E!««-ti»r| 
been  brought  up  on  a  farm,  and  having  ri 
scientific  education,  a  love  of  the  natural  ?' 
which  I  have  done  a  little  pm<"*"^"'  "•■■ 
excellent  physique,  I  thought  m 
tigation  in  scientific  fields,  liarti 
above  all  elae. 

In  every  case  I  received  answer,  '  Places  alt  toll'j 
I  have  begun  t-j  doubt  if  investigatiin»  aud  wq 
are  needed  in  the  natural  or  experimental  scii 
and  think  that  a  poor  young  man  who  cannot  ■ 
to  give  money  to  the  work  has  no  call  in  this  fl<Ul 
Am  I  right  i  C  B 

Brotjklyn.  N.Y.,  Sept.  4. 


Rerivification. 

Ill  answer  to  your  Paris  correspor, 
say  that  quite  recently,  a  native  of    1 
conversion   to  Christianity,  gave  an 
full  explanation  of  the  trance,  as  I  ac 

missionary  just  returned   from  that   .  

particulars  can   be  obtained  by  addreming  R«t.  ?  \ 
Kuowles,  Gonda,  Province  of  Oade,  India. 

E.  T.  KnjBCW 
Ohio  Wesleyan  uoiTeralty.  Sept.  8. 
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I--RIDAY.  SEPTEMBEB  tO,  1880. 

Ay  EASY  METHOD  OF  MEASURING   THE 
TIME  OF  MENTAL  PROCESSES. 

It  is  justly  consiUf-retJ  one  of  the  triumphs  of 
physiological  jjeychology  to  have  made  the  cle- 
mentu-y  proccBaes  involved  in  perceiving  and  think- 
ing more  reul  and  better  known,  by  comi>aringthe 
tstnrs  necesHary  for  their  performnnce.  It  has  made 
thv  connection  between  mental  action  and  the 
fonction  of  the  brain  closer,  by  showing  that  all 
;  r  /  i>aee  take  time,  and  tliat  this  time  is  varied 
! 'uortnal  conditions  of  the  brain.  These  psy- 
chjumetrit^al  obeerviitionB,  though  of  but  recent 
d»t*«.  forrn  one  of  the  favorite  fields  of  presejit 
I  ■      I  ,    - ,  irch. 

I  of  measuring  one's  reaction 
I  wimewhat.  £i»  follows  :  The  subject  is  seated 
tiis  hand  in  c<intact  with  an  electric  key:  his 
Itf-'Dtion  is  to  be  directed,  we  will  ftiiy,  to  a  flash 
ght  electrically  produced  before  him.  The 
itor  controls  the  appearance  of  the  spark  by 
Ay  breaking  an  electric  connection  :  at  the  same 
unt  he  sets  in  motion  (by  the  same  current)  a 
lipp  chronoecojje, '  which  in  turn  Ls  stopped  im- 
ptHliately  on  the  closure  of  the  key  by  tlie  subject. 
Dtorval  during  which  Iheolockwaa  recording 
ben  l)«  the  time  necessary  for  the  subject  to 
■Ive  the  light.  But  in  this  time  several  ele- 
.  Are  involved.  The.se  can  be  separately  in- 
l  by  other  means.  We  have,  1^,  a  series 
prooesBes,  such  as  the  time  necessary 
for  the  dMue-organ  (in  this  case  the  retina ')  to  be 
fected,  the  time  necessary  for  the  impulse  to 
vel  along  the  sensory  nerves  to  the  brain  ;  2^, 
n«ceptiou  of  the  sensation  in  the  brain  (plus, 
rbape».  the  generation  of  the  will) ;  and,  3^,  a 
itm  i)t  afferent  phenomena,  including  the  trans- 
ifjn  of  the  impulse  from  the  brain  to  the  spinal 
,  down  the  cord  to  the  anterior  nerve-rcx>t8, 
along  the  afferent  nervea  to  the  nmacles, 
^Intent  time  of  the  muscles,  and,  tinally,  the 
ooDiroctiou  of  the  muscleti  closing  the  key.  The 
phenomenon  in  wliich  the  psychologist  is  iutere»te<l 

*  ^hi»  to  kij  l»«lrumeDt  whicli,  by  a  ojock-work  «rr»aKe- 
vaftf  th«  tbousAOiltb  ot  ft  eeoouil.  It  la  set  In 
BOti'  :  'T  tijr  tbi«  rctckM  of  a  magnet,  nod  atopp«»d 
by  Ilk*  •"-•■uii  111  taaaAmtr.  A  tUQlui;  fork  rvoordiog  on  a 
rcvolTlog  dnuD,  or  »lniU»r  Mmuigemeat,  la  ufteu  U8«d  id  tta 
plao. 

*  If  tb»  stlinalna  «xcltpd  th«  touph,  ««*  Kbould  aUo  bare 
tfc*  Um«  for  irauamlHluis  aloufc  the  oetrv  to  the  aploal 
eottf,  aDd  |ft«  alow  tmrrUioji  at>  tb«  cord. 


is  included  under  8°.  But  to  determine  that,  hf 
must  eliminate  l*"  and  3^.  And  here  we  see  how 
eAsentially  physiological  a  real  psychology  is  :  it  has 
need  of  facts  which  none  but  a  physiologist  would 
undertake  to  discover.  We  want  to  know  tlie  rate 
at  wliich  the  nervous  irapidse  travels.  This  Hulm- 
holtz  measured  in  1850,  only  a  few  years  after  Ju- 
haimes  Mtlller  despaired  of  our  ever  a.scertainiug  it. 
and  found  to  be  about  33  metres  {108  feet)  per  sec- 
ond for  both  motor  and  sensory  nerves.  The  trav- 
elling along  the  cord  is  much  slower, — about  10 
metres  (33  Icet)  per  second.  The  very  minute 
times  involved  in  the  delay  in  the  sense-organ, 
ganglion  of  the  spinal  nerves,  and  muscle,  have 
also  been  accxirately  determined.  The  whole 
operation,  i.e.,  the  complete  reaction  time,  tak^ 
alxiut  }  of  a  second,  of  which  the  prtx"est>  included 
under  S"*  consumes  a  share  subject  to  great  varia- 
tion according  to  the  conditions  of  the  experi- 
ment, but  always  small. 

Let  the  oiieration  be  somewhat  more  complex. 
Say  that  the  light  shall  not  always  be  of  the  same 
kind,  but  that  at  times  it  shall  be  red,  and  at  times 
blue.  The  subject  is  not  to  react  until  he  has  per- 
ceived the  blueuess  or  reduens  of  the  light.  If  we 
subtract  the  simjde  reaction  time  from  the  total 
time  intervening  between  the  appearance  of  the 
coloretl  light  and  the  closing  of  the  key  after  the 
subject  has  seen  whether  it  is  a  red  or  a  blue  light, 
M'e  shall  have  the  time  required  to  distinguish  red 
from  blue.  This  we  will  call  the  'distinction* 
time.  We  can  evidently  make  the  tlistinction 
more  difficult  b}'  having  three,  four,  or  moi-e 
colors.  The  average  distinction  time  between  two 
sensations,  though  largely  variable,  is  about  from 
i>7  to  f'l  of  a  second,  or  leas. 

In  the  above  experiment  it  has  been  aasumed 
tliat  the  nature  of  the  reaction  has  retnained  un- 
altered ;  that  is,  in  each  case  the  subject  closed  the 
one  key  before  him.  This,  too,  is  callable  of  com- 
plication. We  can  agree  that  the  subject  is  to 
react  by  a  key  on  his  right  hand  if  a  red  light 
apjiears,  and  by  one  on  his  left  if  a  blue  light  ap- 
pears. If  we  subtract  the  time  necessary  for  all 
the  processes  up  to  the  color  distinction  from  the 
time  required  to  close  the  appropriate  key.  weshall 
obtain  the  time  necessary  for  making  a  choice  t)e- 
tween  two  reactions.  While  before  we  were  test- 
ing the  readiness  of  the  subject's  sensibility  and  of 
his  judgment,  we  are  now  testing  the  alertness  of 
his  will.  That  time  necessary  for  this  new  pro- 
cess we  will  call  the  *  choice'  time.     According  to 
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Wmidt,  it  is  a  little  longw  than  the  distinction 
time,  and.  like  it,  is  very  inuoli  aflFected  by  differ- 
ent conditionB  of  mind,  and  varies  largely  in  dif- 
ferent individuals.  It,  too,  can  be  complicated  by 
making  the  choice  between  three,  four,  or  several 
modeg  of  reaction. 

Only  one  more  type  of  reaction  time  will  be 
here  mentioned.  It  i%  called  an  '  a.ssociation  time,* 
and  is  meaBured  as  follows  :  A  word  in  called,  and 
simultaneous  with  the  cail  the  clock-work  is  set  in 
motion.  As  soon,  as  possible  after  the  word  is 
heAi'd.  the  subject  answers  by  uttering  the  first 
word  associated  with  the  call- word  that  suggeHts 
itself  to  him.  By  subtracting  from  this  time  the 
time  necessary  for  the  hearing  of  the  first  word 
and  the  utterance  of  the  se<-^ond,we  have  the  lime 
involvtxl  in  the  process  of  association,  or  the  '  as- 
aociation  time.'  Thia  is  a  very  much  more  compli- 
cated process,  ami  naturally  (x^cupies  a  longer 
time,  —  about  f  of  a  second.  It  differ*  largely  in 
different  states  of  mind  and  in  individuals.  It 
can  be  complicated  by  restricting  the  kind  of 
words  allowable  as  associations.  For  example, 
only  words  related  to  the  call-word  as  part  to 
whole  may  be  allowed.  We  thus  test  what  may 
he  termed  the  •  suggestiveness,'  or  co-ordination, 
of  one's  mental  furniture. 

All  these  reaction  times  have  been  measured  in 
laboratories  under  somewhat  artificial  conditions, 
and  with  the  aid  of  more  or  less  elaborate  appira- 
tus.  It  has  long  been  desirable  to  avoid  this  arti- 
ficiality, and  thus  make  the  inferences  from  such 
experiments  to  similar  processes  in  our  daily 
thought  more  certain  and  immediate,  and  to  sim- 
plify the  apparatus)  so  that  the  demonstration  of 
these  mental  times  may  l>e  easy  and  inexjjensive. 
It  is  to  describe  an  attempt  at  solving  these  diffi- 
culties with  reference  to  a  few  types  of  reaction 
times,  that  I  devote  this  article. 

My  method  is  a  very  simple  one.  We  require 
delicate  apparatus,  because  we  have  to  measure 
very  small  fractions  of  a  second  ;  and  this,  in  turn, 
is  necessary,  because  we  measure  but  a  single 
reaction  time  at  once.  By  measuring  a  long  series 
of  successive  reactions  we  can  dispense  with  deli- 
cate time  apfjaratus ;  for  the  error  involved  by 
such  neglect  will  lie  divide*!  among  the  whole 
series'  and  will  thus  not  appreciably  affect  the 
vaJue  of  the  average  reaction  time.  For  our  pur- 
poses a  small  clock  or  a  watch  beating  quarter- 
seconds,  as  ft  rule,  is  sufHciently  accurate.  One 
can  readily  count  four  to  the  second,  and  the  pro- 
cess can  be  made  still  easier  by  tallying  off  the 
•  tens '  by  pencil-marks  or  on  one's  fingers.  It  is 
advisable,  in  counting,  toemphasi^e  alternate  num- 
bers ;  thus,  one,  hco,  three,  four,  five,  sijc,  etc. 
We  shall  find    incidentally    that    the  conditions 


suitable  for  such  experimentation  are  uncon- 
strained and  natural.  The  method  is  applicable* 
to  all  the  kinds  of  reaction  times  above  described. 

1.  Simple  reaction  time8.  —  Here  I  have  but  m 
single  experiment  to  offer.  On  one  occasion  I  im- 
posed sufficiently  on  the  good  nature  of  an  even- 
ing company  of  about  eighteen  persona  to  ask  them 
to  arrange  themselves  in  a  circle,  each  one  stand- 
ing with  the  foretlnger  of  one  hand  restiiig  upon 
the  shoulder  of  the  person  before  him.  At  a  given 
signal,  one  of  the  party  gently  pressed  with  hi* 
finger  upon  his  neighbor's  shoulder,  who  in  turn 
comintmicated  the  impression  as  soon  as  he  felt  il 
to  the  shoulder  of  the  one  before  him  ;  and  so  on 
around  the  circle.  The  impression  made  four  or 
five  complete  revolutions,  and  the  time  was  taken 
to  the  nearest  quarter  of  a  second.  By  dividing 
the  time  by  the  protluct  of  the  number  of  revolu- 
tions of  the  impression  into  the  number  of  per¥<on<, 
one  obtains  tlie  average  simple  reaction  time  for 
a  touch  impression.  A  little  drill  would  be 
necessary  before  the  time  would  be  constant.  ina»- 
much  as  a  misoellaneoua  set  of  persona  do  not 
readily  act  together  without  rehearsals.  My  time 
was  about  ^  of  a  second,  but  it  would  evideotJjr 
have  been  shorter  could  I  have  repeated  the  ex- 
periment. It  is  recommended  as  a  useful  evening 
amuBement.  There  is  one  point  more  :  if  the  rea/s 
tion  time  of  any  particular  individual  is  rlo^inni, 
one  has  only  to  subtract  from  the  average  titne  of 
one  revolution  of  a  circle  in  which  he  forms  h 
member,  the  time  of  a  revolution  of  the  imprw- 
sion  in  wliich  he  if*  absent. 

2.  Distinction  time,  —  The  apparatus  consists  of 
a  clock  ticking  quarter-seconds  (a  stop-watch  is 
much  more  convenient),  and  several  pacIni  of  omli- 
nary  playing-cards.  To  begin  with  a  very  sirapt« 
case :  Take  a  single  pack  ot  cards  j  throw  out  all 
the  face  cards,  and  you  have  forty  cards  left,  of 
which  twenty  are  red,  and  twenty  black.  Shnfitp 
these  well  together.  Let  the  assistant  be  ready 
with  the  cloc^k  close  to  his  ear  to  give  you  a  signal 
when  to  begin,  and  to  count  the  ticks.  The  '  ow' 
by  which  he  l>egins  his  counting  is  a  good  signaL' 
The  monient  you  hear  the  word  •  one,*  you  throw 
the  first  of  the  forty  cards  upon  the  table,  and  con- 
tinue to  do  so  with  thereat,  distributing  them  into 
two  heaps.  As  you  throw  the  last  card,  yon  vai\ 
'  Done  I '  whereupon  the  assistant  clueee  his  count- 
ing. The  cards  must  be  divided  without  any  plan 
between  the  two  heaps  —  about  as  a  chanoe  arrange- 
ment would  divide  them.  The  time  consumed  in 
this  ojieralion  divided  by  the  number  of  cards  will 
be  spoken  of  as  the  *  throwing  time,' 

What  naturally  suggests  itself  a«  the  next  open* 

'  It  U  ii(lvie»ble  to  pr^t^^f''  tli"  sul>ir».t  f.^r  il.*- ■um»ii>f 
prevlotj»Jy  o»Uiag,  *  Beatly 
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I  b  lo  repeat  the  procese  by  which  tlie  throw- 
ing lime  wnAohtaioMi,  with  the  dilTerence  that  the 
1  U  not  lo  Jje  depcK^led  l»efore  the  thrower  has 
ippreeiated  the  color,   whether  red  or  black,  of 
cb  canl  to  be  thrown.     Tlie  time  necessary  for 
I  Ihb  pvv)cee5,  minus  the  throwing  time,  would  be 
Ithe  time  which  it  look  the  person   to  distinguish 
|t»d  from  (jlack.     But  this  method  is  really  not 
Talld  ai  all,  aiid  for  ihe  following  reason.     While 
throwing  one  card,  one  can  in  the  indirect  field  of 
»l«'  to  say,   f>e    preparing  to  decide  or 

»lrr  ting  what  the  color  of  the  following 

Lcard  %»  \  so  that  the  two  operations  of  throwing 
liad  di«linguiehing  partly  overlap.     A  distinction 
t  tiioe  goiten  by  such  a  proceeding  would   be  en- 
I  tiff  ly  too  sihort.     Several   ways  of  avoiding  this 
tMfli«'ulty  were  suggested,  of  which  I  used  the  fol- 
I  lowing  one.     The  cards  were  held  with  the  backs 
[toMrards  the   thrower.     Tlie    operation   consisted, 
fin  simply  turning  the  card  with  its  face  up- 
i.  and  de|)06iting  it  ou  a  heap:  and,  second, 
i'ing  it  lie  fore  its  color  lias  been  seen. 
i»e  |iersou  cannot  see  the  following 
it  has  its  back  towards  him  ;  and  all 
y  be  placed  on  a  single  heap.     The 
kdiilenence  between  the  time  required  for 
Toperation  and  that  for  the  second,  divided 
tj  the  number  of  cards,  will  give  the  distinction 
titte  for  distinguishing  red  from  black.' 

I  have  described  the  simplest  type  of  a  distinc- 
Uon  time.  The  process  can  be  indefinitely  com- 
V^ii^ktod  hy  having  three,  four,  or  more  colors  to 
(iisUoguish,  UHing  the  liacks  of  variously  colored 
cards,  or  by  distinguishing  the  four  suits  of  one 
Piick.  By  having  several  i.>acks  of  cards,  one  can 
♦JiTTlh*!  exfieriments  in  very  many  ways.  One 
^'  -ih  as  many  of  the  spot-cards  as  one 

\^'  two  to  ten  :  can,  in  addition  to  this 

'uish  between  the  suits  ;  and  so 

i.'  the  results  I  have  obtained  in 

^^'  ill  anticipate  the  question   whether 

**»'  t  cards  used  will  not  affect  the  result. 

I»  prohaJblj  will  ;  for  the  mind,  being  once  set  on 
^«  habit  of  making  these  distinctions,  can  keep  up 
'J>*J>roce»i  with  less  energy,  and  thus  with  greater 
n(»iil||y.    Tilts  (]uestion  I  hope  to  solve  by  a  special 

'  Is  •Dotlier  mrthni  th«  forty  urdi  ore  epivad  out  upon 
•  lAMii.  Mf.  tn  r  ■■  •  l<bl  each.  Tbe  eabjeot  flnit  niDB 

^♦r»  tiooi;  •<!  L)»;  forward  on  otj«  row  and  back- 

•art  ua  !►■•    '  i;  oil  each  card  onlf  louRenou^ 

^bttag  II  -m.    Tbe  operatlrja  ut  rery  rapid 

#•^(CMl  !,  but  Ih  rather  uccertalo.   Next, 

^  'ivkli  '  lUe  '  b  card  In  tba  same  maun^r^  Tb6 

AifcMaoa  ti«ft«  <  'ti  neoeaaary  (or  these  operatiooa 

v^liwSljr,  acalit.  ^---^  ^ti  dtatinettoa  time.  Here,  too. 
K*fti|f  h»d  In  liidlieot  vlalon  U  ponaible,  but  not  to  any 
inMvstaat.  Tli«metltod  ta  of  ralae  only  ••  a  meaoa  of 
<^MMlf  lb*  fMmlta  of  tbo  first  metbod.  but  U  inferior  to 
*>  Owibll—  «oma  of  my  readers  will  inreDC  a  method 
^•ei^llMia  lIMa  Of  tb0  one  dawrlbed  tn  the  teat. 


set  of  experiments.  From  what  I  have  done  I  am 
able  to  say  that  the  variation  will  be  extremely 
slight.  It  is  recommended  to  uise  forty  or  sixty 
cards,  as  it  is  eas^-  to  hold  thnt  nuniber  in  one's 
hand,  and  these  numbers  are  divisible  by  2,  3,  4,  5, 
and  the  latter  by  6.  Moreover,  ^  or  5'^  of  the 
error  involved  in  neglecting  fraclions  of  a  second 
less  than  a  quarter  is  a  small  error  indeed. 

The  persons  whose  reaction  times  were  taken 
were.  I.,  a  girl  of  ten  years  ;  II.,  a  young  lady 
and.  III.,  myself.  In  all  the  exjieriments  in 
which  11.  and  III.  took  part  sixty  cards,  and  in  all 
in  which  I.  was  the  subject  forty  cards,  were  \.ti-«A. 
In  the  following  table  the  time  is  always  given  in 
seconds. 


I 

? 

OS 

etc 

8'a,  4'«, 

3'».  4'i. 
6'».  fl'a, 

tO'B. 

IV.  2'», 
4'a,  O'a, 
8'8,  lO'g 

I. 

.068 

.007 

.160 

.350 

— 

II. 

.ois 

.073 

.1X78 

.oe» 

.110 

III. 

.048 

OM 

.001 

.069 

.074 

.09! 
.OSl 


The  column  headed  S's  from  0*8,  S's  from  i\ 
etc.,  indicates  that  the  pack  of  cards  was  divided 
equally  between  two-spots  and  four-spots,  or  tive- 
spots  and  nine-spots,  or  some  similar  combination 
of  two  kinds  of  cards  ;  and  that  the  subject  had  lo 
distinguish  by  the  method  above  de8cril)ed  the 
denomination  of  each  card.  It  thus  appears  that 
it  took  I.  .058  of  a  second  to  make  this  distinction, 
and  II.  and  TIL  .045  and  .043  of  a  second  respec- 
tively. In  other  words,  it  takes  ,'j  of  a  second  to 
tell  whether  a  card  is  a  tive-spol  or  a  nine-spot, 
or  to  make  any  similar  distinction.  The  only 
experiment  performed  by  the  usual  laboratory 
methods,  which  I  could  find,  comparable  with  this, 
was  one  by  Professor  Wundt,  undertaken  in  his 
psychological  laboratory  at  I^eiiizig,  in  which  the 
distinction  was  made  between  a  black  cross  on  a 
white  background,  and  a  white  cross  on  a  black 
background.  He  gives  .0486  of  a  second  as  the 
distinction  time,  which  agrees  well  with  .044,  the 
average  of  the  times  of  the  two  adults  in  the  alxjve 
table.  The  distinction  lietweeu  the  grwni  and  blue 
backs  of  cards,  as  is  shown  by  the  la»»t  column  . 
of  the  table,  is  more  rapidly  made.  Perha^w  part 
of  the  difference  is  due  to  the  fact  that  the  card 
did  not  need  to  to  be  turned  so  completely  around 
to  see  the  color  as  to  see  the  denomination. 

In  the  other  columns  of  the  table  is  shown  the 
result  of  a  aeries  of  experiments  i. 
were  divided  among  thre«»,  four, 
as   indit^aled    in   the    beading, 
though  the  thing  to  be  done  r. 
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namely,  to  read  the  denommation  of  each  card, 
yet  it  takes  lijnger  to  do  so  the  greater  the  number 
of  denominations  to  which  it  may  belong.'  One 
must  take  a  longer  look  at  a  card  to  tell  that  it  is 
a  four-spot,  for  instance,  where  it  may  lie  a  one, 
two,  four,  six,  eight,  or  ten,  thtin  when  it  may  he 
a  two,  four,  or  six.  This  difTerence  was  most 
marked  with  me  in  pa;*sing  from  two  to  three 
ldnd)9.  The  inereaying  number  of  pos&ibiHliea  is 
morepuzzHuK  to  the  little  girl  than  to  the  others  ; 
for  it  takes  her  as  much  as  i  of  a  second  to  tell 
the  cards  when  five  denominations  are  used, 
whereas  it  lakes  the  others  only  about  ^  of  a 
second. 

A  few  words  of  caution  must  l>e  added  for  those 
who  intend  to  repeat  the  experiments.  Do  not 
exiiect  very  constant  result*)  at  first ;  the  farail* 
iarily  which  one  acquires  aftor  the  second  or  third 
trial  very  much  reduces  the  time :  after  this  there 
is  a  more  gradual  re<luction,  due  to  practice.  The 
numbers  in  the  table  are  regular  only  because 
founded  on  many  sets  of  ex|»eriments,  and  the 
first  few  records  of  each  kind  of  reaction  are 
omitte<l  in  a  few  cases. 

3.  Choice  time.  —  This  time  is  obtained  by  an 
indirect  process.  We  have  already  become  ac- 
quainted with  the  '  throwing  time.^  This  time  has 
no  particular  psychological  interest,  as  it  einiply 
t€lls  how  long  it  takes  one  to  throw  out  cards. 
Tljis  time  will  differ  very  largely  in  dilTerent 
persons,  and  is  much  reduced  by  practice.  It  took 
I.  {  of  a  second,  II.  ,"o  of  a  second,  and  III.  \)i  of 
a  second,  to  throw  a  card  uj»on  one  of  two  heaps. 
It  takes  longer  to  distribute  the  cards,  the  more 
numerous  the  heaps  among  which  they  are  to  be 
divided  :  but  the  increase  in  time  is  slight.  It 
took  I.  less  than  ^  of  a  second  to  place  a  card  in 
one  of  five  heaps,  and  n.  and  III.  f  and  ^  of  a 
second  respectively  when  six  heaps  were  used.  Of 
course,  the  time  refers  to  the  simple  operation  of 
placing  the  cards,  without  reference  to  their  de- 
nomination, in  one  of  a  certain  number  of  heaps. 
Each  of  these  counts  lias  a  different  mode  of  reac- 
tion. 

Having  gotten  the  throwing  time,  the  next  step 
is  to  distribute  the  cards  among  the  hea[>s  in  such 
a  way  that  each  heap  will  contain  but  one  kind  of 
cards.  If  we  are  throwing  five-spots  and  nine- 
spots,  then  all  the  five-spots  must  be  put  on  one 
heap,  and  all  the  nine-spots  on  the  other.  If  we 
are  using  two,  four,  six,  and  eight  spot^,  then  there 
will  he  four  heaps,  each  contaiiiing  all  the  cards 
of  one  denomination.     In  addition  to  the  time  con- 

>  Tbe  ouly  oomp&iBble  experiment  (ood  the  aluillaiity  is 
cot  very  close)  I  cao  find  li  one  recently  puhlished  by  Dr. 
Oattell,  in  which  he  finds  that  It  tiUces  only  about  1-1»J0  of  » 
second  longer  to  distinguiah  one  out  of  ten  than  one  out 
of  two  colors. 


sumed  by  the  manual  o}>eniti(m  of  taking  tbecardi 
and  placing  it  on  the  pack,  part  of  the  lime  iscou- j 
sumed  in  recognizing  the  tienomiufltion  of  the  card, } 
and  the  rest  in  placing  it  on  its  appropriate  pack,  i 
In  other  words,  if  from  the  time  occupied  by  this  I 
operation  we  subtract  the  throwing  time,  we  hav<»i 
left  the  distinction  time  together  with  the  choice  | 
time.  But  we  know  tlie  vahie  of  the  distinctioa } 
time  by  our  previous  experiments.  Simple  su^vj 
traction  yields  the  choice  time.  I  will  again  iwt  j 
the  results  in  the  form  of  a  table. 


4i 

■s 

■A 

&'a  Vm  9'a 
etd. 

2'H,   4'«, 

2'a.  4'b, 
i't,  8'a. 

«'«,  1'*, 
lO'a. 

l'«.  2"a, 
4'a,  e'8. 
B'a,  lO'a. 

Ui 

I. 

.(xa 

.100 

.198 

.963 



m 

11 

ou 

.117 

.144 

.1«3 

.180 

.m 

III. 

.Oi9 

.060 

.OAS 

.008 

.100 

.m 

If  we  compare  this  table  with  the  former  0M,J 
we  see  at  ouc«  that,  as  before,  the  time  inc 
with  the  complexity  of  the  operation  ;  bal  the  | 
increase  is  more  rapid  in  this  table  than  in  thd  | 
former  one.  This  is  just  what  we  should  oxped ;  ] 
for  in  the  former  caae  it  was  the  same  process  to  j 
be  done  under  different  conditions,  while  here  the  I 
nature  of  the  reaction  is  cluinge<J  with  each  addi- j 
tional  kind  of  card.  When  we  deal  with  but  twi»  1 
kinds  of  cards,  the  choice  time  and  the  dbitiuclion 
time  are  about  equal.  This  agrees  well  with  Pro- 
feaaor  Wuudt's  results.'  The  process  rewiily  lie-| 
comes  at  legist  partly  automatic.  But  as  we 
to  a  choice  between  three  kinds  of  reactions.  xt\ 
would  seem  that  a  distinct  exertion  of  the  will  uj 
necessary  in  each  case.  The  time  undergoes  al 
marked  increase.  From  that  point  on,  the  increetfel 
in  time  with  the  complexity  of  the  operation  tej 
more  gradual.  But,  as  before,  the  little  girl  tinJa  j 
great  difficulty  in  distributing  the  cards  njjpropri-j 
ately  when  many  kinds  are  used.  It  takes  berl 
over  i  of  a  secoud  to  determine  upon  which  of  AtbI 
heaps  to  put  a  card  after  she  knows  its  detiomiW" 
lion,  while  it  only  takes  the  others  ^  and  ^3  of  «J 
second  to  perform  the  same  o^ieration  with  dxl 
heai>B. 

A  comparison  of  the  first  and  last  columns 
the  table  shows  the  regularity  of  the  phcnnn 
we  are  studying.     The  choice  time  ,  nfl 

course,  to  lie  affect  by  the  nature  <■  ane-l 

tion  upon  which  it  is  founded  :  and  the  cboinl 
time   for  five-spots  and  nine-si»l8  and   thai  fa 
green  and  blue  ought  to  be  and  are(appro3dmaKlj)  \ 

■  It  Is  again  difflculi  to  find  oomper 
dlHtinctton  plus  choice  time  can  be  ' 
results  of  Dr.  CatteU.    BU  Qguie  is  .  .    , .. 
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like.  We  tijus  have  a  uieunsof  varying  one  with- 
,^he  alhvT.  The  inde|)en(lenee  of  the  two  pro 
MilistiTiPlion  and  choice)  is  further  !=iho\vn  by 
art  that  n.  Is  the  quickest  distinguis^her, 
hilc  in.  is  the  most  ready  chooser.  III.  is  slow* 
It  m  f)Oth  operaUons,  hut  (Jifferss  les5  in  the  readi* 
of  her  sensibiJity  and  judgment  than  in  the 
ness  of  her  will.  Perhaps  an  etlucational 
ath  with  regrard  to  thedeveloptnent  of  the  mental 
re«  is  hinted  ut  here. 

4.  Ajmocitttion  time.  — Here  our  apparatus  re- 
news it«<e{f  to  a  clock  and  some  slips  of  paper : 
ar.  the  iiuinlier  of  p»*r9onA  insohed  in  the  experl- 
iucreat-^d  from  two  to  three.    Let 

n-e  write  on  the  slips  of  papier  ten  or 

ttrenty  wordd.  say.  of  one  syllable  each,  and  the 

tuaxnes  of  concrete  things.     Avoid  any  natural  cou- 

oectioQ  between  the  words  by  not  vvriting  them  in 

'  order  in  which  thoy   were  thought  of.     Now 

I.  and  II.  be  the  subjects  of  the  experiment, 

Irhile  III.  records  the  time,     1°.  Let  I.  begin  by 

ilinfT'  as  soon  as  he  hears  the  signal,  the  tirst 

|roTd  on  his  list :  hereupon  II.  answers  by  the 

Bt  wor<l  which  he  can  associate  with  the  call- 

^,  and  immediately  upon  this  calls  his  first 

I  lo  I.,  who  in  turn  performs  the  association 

d](*  his  second  word  ;  and  so  on  to  the  end, 

^re  are  ten  words  on  the  list  of  each,  then  each 

has  called   ten  words,    has  answered  ten 

h.  and  has  performed  ten  associations.     2^ 

l^ow  Jet  I.  and  11.  each  have  twenty  words  Ijefore 

ini.  and  let  each  call  a  word  as  8i>3n  as  he  hears 

>  answer  of  the  other.'  This  operation  will  ilif- 
om  the  former  only  by  the  fact  that  tlie 
atinn  lias  been  omitted.     The  difference  in 

r  between  2'  and  1"  divided  by   10.  will  give 

>  sum  of  the  ass4x;iation  times  of  I.  and  II. 
Now  \tt  h  and  III.  be  the  subjects,  and  II.  take 

•  time,  and  tlie  sum  of  the  association  times  of 
nnd  111.  will  be  obtained.     Then  get  the  sum 

'  the  timeH  for  11.  and  III.,  and  the  solution  of  a 

'  .'•^bruic  e<iuation  will  give  the  value 

:.  in  time  of  each. 

I  l«»ve  ttlwo   used  another,  perliajw   somewhat 

er  methotl.     It  diilers  only  in  that  in  each 

lion  one  pcreon  acts  as  caller,  and  the  other 

eiater,  throughout.     In  this  way  the  values 

six  equations  are  gotten  :  i.  e.,  I.  (caller)  +  II. 

ater)  =  ? ;    II.  icaller)  -f  I.  (as3«xriater)  =  ? ; 

)  with  each  pair.    We  then  eliminate  the  value 

I.  tculler),'  '  II.  (caller),*  etc.,  by  getting  the 

Jw  of   the  three  equations,  —  *  I  (caller)  -f  II. 

Jkr).*  'I.  (caller) -f  III.   (caller),'  etc.,   just  as 

icn.     The  results  of  the  two  methods  agree 

TV  well,  and  one  may  be  used  as  a  check  upon 

•  The  ironU  •boaltl  bo  proaoiiooed  illjatlncdj,  aoil  au 
l<>n>  mpldl/  tluw  IQ  the  Ant  opentlon. 


the  result.s  of  the  other,  Tlie  effect  of  practice  in 
reducing  the  time  is  at  llrst  very  considemble. 

It  remains  to  be  noted,  that  after  I  have  ascer- 
tained my  own  association  time  and  my  own  call- 
ing time,  and  know  it  to  be  fairly  constant,  the 
work  of  finding  the  reaction  tiiue  of  a  fourth 
person  is  much  reduced.  We  have  simply  to  get 
the  sum  of  our  association  times  and  of  our  calling 
times,  and  subtract  from  these  my  own  association 
and  ray  own  cilling  time. 

I  will  give  the  results  of  the  first  method,  because 
here  alone  Is  the  effect  of  practice  (in  two  of  the 
subjects)  ehminated.  Thesrubject«  are  the  II.  and 
III.  of  our  former  experiments,  and  the  times  are 
.803  and  .873  of  a  second  resi)ectively,  which  agrees 
very  well  with  .704  of  a  second,  which  Is  the  time 
found  by  Professor  Wundt  by  the  more  elaborate 
methods.  The  great  difference  between  this  time 
and  tliat  necessary  for  a  distinction  or  a  choice, 
shows  how  much  more  elaborate  the  former  pro- 
cess is. 

The  methods  above  described  leave  much  to  be 
desired  ;  but  the  principle  upon  which  they  depend 
(namely,  of  substituting  a  series  of  reactions  for  a 
single  one,  anti  of  arranging  the  apparatus  so  that 
the  subject  liiniself  prrduces  the  sensations  upon 
which  the  ditJtinction  and  choice  is  made)  seems  to 
be  the  one  by  which  the  desired  siaipliflcation  can 
be  Iiest  accomplished.  If  the  above  account  shall 
be  the  means  of  setting  others  to  work  at  the  same 
problem,  and  of  popularizing  to  any  extent  the 
study  of  experimental  ijsychology,  its  object  will 
be  more  than  fulfilled.  Joseph  Jastrow. 


THE  HYGIEyE  OF  THE  VOCAL  OROANS. 

The  experience  which  Dr.  Mackenzie  haa  had 
for  the  past  twenty-five  years,  as  a  specialist  in 
the  treatment  of  diseases  of  the  throat,  renders 
him  thoroughly  competent  to  advise  on  the  im- 
pijrtant  subject  of  which  he  treats  in  the  volume 
ijefore  us.  Additional  interest  attaches  to  hia 
utterances  for  the  reason  that  during  this  active 
career,  the  most  famous  singers  have  come  under 
his  professional  care  and  obeervation,  including 
Nilason,  Albani,  Vallina,  Patti,  and  a  host  of 
others. 

Dr.  Mackenzie  well  says  that  hygiene  baa  a 
positive  as  well  as  a  negative  side.  The  preserva- 
tion of  health  me^ns  not  only  that  actual  mischief 
is  avoided,  but  that  the  l)ody  is  kept  in  the  beet 
working  order.  The  hygiene  of  the  voice,  there- 
fore, must  include  a  consideration  of  the  best 
methods  of  developing  its  powers  to  the  highest 

The  kifgiene  of  the  vocal  orgont ;  a  praetical  handbook 
for  tint/ert  and  ^ptukrrm,  Hj  MoHBLl.  UACXmxis,  MJ). 
Loodoa,  MatmHian,  \>>m,    12*. 
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pitch  as  well  ns  protecting  it  from  injury  or  de- 
cay. 

After  describing  the  anatomy  of  the  vocal 
organs,  the  author  passes  to  a  c(.fQBic1emtiun  of 
^  the  nsea  of  the  larjTigoscope.     Altlioxigh  thia  in- 

iiruent  is  of  inestimable  value  in  tlie  recognition 
Ciuid  treatment  of  disease,  it  has,  nevertheless, 
added  very  little  to  the  knowledge  of  the  physiol- 
ogy of  the  larynx.  This  is  accounted  for  by  the 
greater  amount  of  skill  required  for  the  examina- 
tion of  the  larynx  in  the  act  of  singing  than  for 
ordinary  medical  purijoses,  and  also  by  the  fact 
that  but  few  throats  are  sufficiently  tolerant  to 
])ermit  of  puch  a  prolonged  examination  as  is  ne- 
cessary to  obtain  results  of  much  value. 

The  developmejit  of  the  voice  receives  consid- 
erable atteutjon  in  the  author's  methods.  Many 
children  can  l>e  taught  to  sing  little  airs  when 
they  are  lietween  three  and  four  years  old.  From 
the  age  of  six  imtil  that  of  fourteen  or  sixteen  the 
voice  undergoes  but  little  cliange  except  in  the 
way  of  gaining  power.  At  this  time  a  marked 
change  occurs,  more  noticeable  in  boys  than  girb. 
jthat  is,  '  the  changing  of  the  voice.'   This  is  due  to 

1  increase  in  the  size  of  the  larnyx  in  all  iis  di- 
mensionn,  enlargement  and  consolidation  of  the 
cartilages,  and  au  increase  in  length  and  thickness 
of  the  vocal  cords. 

In  sjx^aking  of  the  training  of  the  singing  voice, 
Dr.  Mackenzie  recommends  vocal  gjmntistics  and 
a  development  of  the  breathing  capacity,  by  walk- 
ing, bill-climbing,  running,  fencing,  and  swim- 
ming, and  in  a  cljapter  devoted  to  the  care  of  the 
formed  voice  directs  the  avoidance  of  strain  and 
complete  inaction  of  tlie  vocal  organs  when  out  of 
order.  The  influence  of  the  general  health  ujwn 
the  voice  is  very  marked.  Whatever  is  good  for 
the  singer's  genera!  health  is  pro  lanto  beneficial 
to  his  voice.  Alcohol  and  tobacco  should  not  lie 
used.  The  hoaree  tones  of  the  confirmed  votary 
of  Bacchus  are  due  to  chronic  inflammation  of  the 
lijiing  membrane  of  the  lamyx  :  the  originally 
smooth  surface  being  roughened  and  thickened  b_v 
the  irritation  of  alcohol,  the  vocal  cords  have 
less  freedom  of  movement,  and  their  vibrations 
are  bliured,  or  rather  nuiiiled,  by  the  uneveunessof 
their  contiguous  edges. 

In  discussing  the  speaking  voice,  its  compass, 
mechanism,  and  defects  are  fully  considered. 
The  various  diseai^os  of  tlie  larynx,  paralysis,  and 
abnormal  growths  are  not  overlooked,  and  a 
special  chapter  treats  of  the  training  of  the  voice 
for  speaking  in  public.  Tlie  importance  of  early 
training  is  dwelt  uix>n.  and  tlie  improvement 
which  is  possible  to  a  poor  voice  by  proper  meth- 
ods of  culture. 

In  concluding  the  volume,  Dr.  Mackenzie  de- 


sires it  to  be  understood  that  he  speaks  as  a  phj«> 
clan,  rather  than  as  a  singing-master  or  an  eliwu- 
tiouist,  and  that  his  aim  is  to  furnish  the  vocaliil 
and  public  speaker  with  a  guide  to  the  disease?  ftf 
the  voice,  and  the  best  means  of  avoiding  them. 
He  has  aci*omplished  his  object  in  a  manner  which 
is  no  surpiise  to  those  who  know  his  skill  and  ac- 
quirements. 


RECENT  EARTHQUAKE  LITERATURE. 

Report  on  th4!  Eatt  Anglian  earthquai*  of  ApHt  ^HH. 
By  R.  MBtnoLA  and  WiLLtAlt  Wtan.    London.  1H6. 

The  Essex  field-club  of  England  has  devoted  ^1. 
i.  of  its  'Special  memoirs'  to  the  Essex  earthqmtke 
of  April  23,  1884,  which  has  already  beeu  the  sub- 
ject of  sundry  articles  in  .scientific  periodicals  and 
society  transactions.  This  publication  is  muchtiie 
most  extended  disciLssion  of  the  phenomena  which 
has  appeared,  and  its  authors  have  here  given  uf 
an  excellent  example  of  the  thorough  presentoUoa 
and  discussion  of  the  facts  olnserved.  It  forms  a 
volume  of  two  hundred  and  twenty-tliree  piiges. 
with  four  maps  and  numerous  Ulustratimis  in  tbr 
text.  It  begins  by  giving  a  list  of  nearly  sixty 
previous  British  earthquakes  which  h.^d  CAUf<d 
structural  damage,  the  records  being  drawn  ftfttn 
various  sources,  and  including  some  that  are  BiJt| 
mentioned  in  Mallet's  *  British  a:sBociation  rati 
logue.' 

After  describing  the  careful  methods  of  < 
ing  and  sifting  the  tlat^i  in  regard  to  the  jn 
shock,  some  twenty  pages  are  devoted  to  its  gen 
character.     It  is  regarded  as  the  most  serious  ^ 
mic  distiirbance  tliat  has  affected  Great  Brit 
for  four  centuries,  extended  over  fully  five  tin 
sand  square  miles,  and  in  intensity  is  estimnted  i 
about  one-twentieth  of  the  great  Lislxm  earth«iujdk* 
of  17.V).     Pages  44  to  155  are  given  ap  to  a  details 
description  of  the  phenomena  at  various  pb".** 
the  accounts  being  in  many  cases  in  the 
language  of  the  reporter,  and  in  many  morv  giv^ 
ing  the  result  of  personal  exam  tn.i.t ion  of  the  1 
ties,   immediately  after   the  occurrence,    by 
authors  theuLsel  ves  or  by  competent  i>«=ts<)us  2 
ized  by  them.     No  dne  who  has  not  him*! 
gaged  in  similar  work  can  understand  the 
involved  in  the  collection  and  arrangemeut  of  ( 
materials  here  presented.    They  are  accomp 
by  numerous  wood-cuts  illustrating  tJ»e  dan 
done  to  particular  buildings,  and  the  g:en4^ral  1 
pression  produced  by  their  perusal  is  th.'it  the  i 
was  much  more  severe  and  destructive  than 
accoimt.s  published  at  the  time  had  leil  us  loj 
pose.     Many  Instances  are  given  of  buil* 
wrecked    as  to  be  uninlmbitabJe,    and   in 
towns  the  injured  buildings  .are   numbia^  l«rl 


The  «hole  naniber  of  buildings  daui- 
i  ««tirnatKl  between  twelve  hundred  and 
pn  handreJ,  including  twentT  cixurches  and 
I  chupels.  The  area  of  structural  damage 
pnfined  to  fifty  or  sixty  sijuare  miles  in  norih- 
having  its  main  axis  in  a  direction 
i  and  aouth-west  from  Wivenhoe  to  Pel- 

lering  the  connection  of  the  shock  with 
jjeolo;j;-y,  the  chief  damage  is  foimtl  to  have 
jwn  the  London  clay  ;  but  some  evidence 
lund  that  the  shock  was  spread  widely, 
lUy  townrd  the  north  and  north-west,  by 
kter  conducting  older  rocka  which  lie  under- 
Tho  ejcceesive  damage  at  Wivenboe,  as 
I  iU  cijrnparatively  siidden  decrease  to  the 
Baat  of  that  place,  is  attributed  to  reflection 
csarth-wave  at  that  place  by  the  valley  of  the 
ftiver. 

rpts  to  estimate  the  velocity  of  propaga- 
•  location  of  the  centrum,  etc.,  are 
ft  .    authors  to  be  of  little  value  as  to 

I,  Mvviu^  to  the  uncertainty  of  the  data  avail- 
I  a  country  where  earthquakes  are  rare,  and 
9n  (Ind  nr»  one  prejared  for  careful  obser- 
,  and  where  also  seismographs  are  practi- 
lIlkno^vn  ;  but  they  famish  further  evidence 
«-Arc  with  ^vhich  this  report  has  been  pre- 

r 

y  yuc  t>/  thf  eurthquulx»  recorded  at  hav- 

<•  Europf  and  atijavrnt  countries.  By  J.  P. 

I'ublLu,  IBM. 

[aeco&d  memoir  named  aboved  forms  a  part 
xxviii  of  the  Transactions  of  the  Royal 
my.  It  Ls  arranged  on  the  same  plan 
similar  catalogue  of  British  earthquakes 
in  1884,  by  the  same  author,  and  which 
an  earUer  part  of  the  same  volume  of  Trans- 
The  present  list  is  liased  mainly  upon 
of  Mallet,  Perrey,  and  Fuchs,  ami  aims  to 
or  each  of  the  localitiee  arraogetl  in  alplia- 
,  order,  the  number  of  recorded  eartlwjuake 
,  with  their  dates  and  condensed  indications 
extent  of  the  area  affected.  It  forms  a 
of  two  hundred  and  twenty  quarto  pages, 
is  very  difficult,  even  where  all  the  facts 
lown,  to  make  any  numerical  estimate  of 
ky  (and,  moreover,  for  the  vast  majority  of 
M  slicx'ks  no  sufficient  det.nilsarenowavail- 
which  to  base  such  estimate),  the  element 
been  ortutteil  in  preparing  this  list, 
only  the  nil  miter  of  recorded 
:e0»  tlie  uidt  adopted  being  the  ehoek. 
tiral  or  many  <jr  continuous  shocks  are 
.,  these  are  iuterprettKl  as  meaning  two  or 
four  sh(X<ks, —  estimates  which  are  cer- 
iiially  within  the  ti'uth.     It  is  also  recog- 


nized that  in  the  earlier  centxiries  many  earth- 
quaJces  must  have  passed  entirely  unrecorded,  and 
that  the  list  is  necessarily  in  so  far  an  inoomplete 
record  of  the  true  number  of  earthquakes  that  have 
occurred. 

In  Professor  O'Reilly's  former  memoir  concern- 
ing British  earthquakes,  an  earthquake  map  of  the 
islands  was  presented.  The  present  list  is  not 
accompanied  by  a  corresponding  map  of  Europe, 
the  [»repamtion  of  which  will  necessarily  involve 
c  ►nsiderable  time  and  trouble,  and  which,  we  hop© 
and  exijcct,  will  in  due  time  appejir.  In  these 
days  when  the  graphical  representation  of  all 
physical  phenomena  has  become  so  common,  it  is 
certainly  an  important  atlvance  in  seismology  to 
be  able  to  apply  the  same  methods  to  the  study  of 
earthquake  frequency  in  various  parts  of  the  world; 
and  we  anticipate  the  day  when  a  similar  map  of 
the  United  States  may  be  available  for  American 
seismologists.  Indeed,  some  progress  has  already 
been  made  by  the  present  wTiter  in  the  prepara- 
tion of  such  a  map. 

Statittik  der  vrdbcben  von  ISCfr-M.     Von  0.  W,  C.   PuoHS. 

Dr.  Fuchs'a  memoir  is  from  the  ninety-second 
volume  (1885)  of  the  Sitztmgsberichte  of  the  Vienna 
academy.  In  it  he  has  collected  the  records  of 
earthquakes  from  his  various  annual  reports,  and 
arranged  them  according  to  countries  :  so  that  the 
statistics  for  any  particular  locality  for  the  whole 
twenty  years  are  now  easily  available  to  the  stu- 
dent. It  forms  another  chapter  in  the  general 
earthquake  catalogue  which  Mallet  brought  down 
to  lb4y,  and  which  Perrey  continued  for  the  later 
years.  It  would  be  a  desirable  thing  if  Perrey's 
lists  for  the  years  from  1843  to  18(15,  which  are 
scattered  in  numerous  sejwirate  memoirs,  could  be 
collected  and  cuUated  in  a  siuiilar  way.  In  order 
that  the  lists  for  different  countries  may  l»e  com- 
parable one  with  another,  Dr.  Fuchs  Jias  included 
iu  his  present  lists  only  those  slu>cks  which  were 
sensible  without  iuslruments  ;  that  is,  those  which 
corre8iX)nd  to  the  numbers  UI  to  X  in  the  lioesi- 
Forel  scale.  The  lists  proper  occupy  about  four 
hundred  octav  o  pages,  and  are  preceded  by  a  brief 
separate  notice  of  the  more  important  earthquakes. 
It  Would  have  increased  somewhat  the  usefulness 
of  Dr.  Fuclis's  book  if  he  had  added  an  index 
of  the  countries  ;  but,  as  they  are  arranged  geo- 
graphically, the  deficiency  h  not  a  serious  one. 

Trunaaclions  o/  th«  Seiitmoloffical  aocietff  of  Japan.    Vol. 
ix.  p&rt  1.     1  oklo,  I6S6. 

Vol.  ix.  of  the  Transactions  of  tlie  Japanese  society 
opens  with  a  paper  occupying  twenty-three  fiageB. 
by  Dr.  C.  G.  Kjiott,  on  eanhquake  frequency- 
After  a  discussion  of  the  probable  length  of  any 
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Ijeriodiclty  which  might  be  due  to  the  gravitational 
actitTjj  of  the  sun  or  moon,  with  lite  result  that  the 
periods  iDoel  Ukely  to  l-ie  Uiatoverable  are  semi- 
anuual  aud  annual,  he  gives  a  metiioi]  of  com* 
ning  the  monthly  numbers  so  as  to  eliminate  any 
horter  jMsrioda.  Tlie  author  then  applies  these 
metho*ls  to  Mallet's  list  of  Euroj»ean  earthquake*, 
to  New  Zealand  earthquakes  (lK<j5>-79),  to  the  East 
Indian  Archipelago  (lH7li-^il),  to  Chili  eartliquakes 
(1873-81}. and  tothe  Grecian  Archijielaso (1859-73). 
Tlie  resulting  numbers  are  plotted  in  two  sets  of 
curves  ;  the  one  showing  the  annual  [>eriod,  the 
other  the  eemi-annual  period  if  tliere  be  one. 
The  curves,  excepting  that  for  the  East  Indies, 
show  clear  indication  of  a  semi-annual  periwl,  but 
the  author  finds  reason  to  doubt  whether  it  u  to 
be  attributed  to  the  gravitational  cau^e  which  sug- 
gested the  search  for  it.  In  considering  the  [ws- 
sible  effect  of  atmoBplieric  changes,,  it  is  suggL'slod 
that  earthquakes,  fre^iuently  at  least,  are  not  local 
pheuouu-na.  and  tbcir  causes  may  l>e  sought  at  a 
considerable  distance  from  the  place  wbei*e  they 
occur  ;  as,  for  instance,  changeK  of  pressure  over 
the  continent  of  Asia  or  over  the  Pacific  Ocean 
might  cause  variations  in  the  elrains  along  the 
littoral  line  between  them,  and  so  might  he  a 
deteroiinmg  cause  of  eartbquakeii  in  the  Japanese 
area.  Pursuing  this  idea.  Dr.  Knott  finds  a  iMjasible 
or  probable  cause  of  the  winter  eartliquake  maxi- 
mum {which  his  annual  cujvea  show  in  both  the 
norlhem  aud  soethem  regions)  in  the  accumula- 
tions of  snow  over  continental  areas  and  in  the 
annual  change  of  barometric  gradients. 

The  remainder  of  jMirt  i.  is  occupied  by  Prof.  R. 
Shida,  wnth  two  papers,  entitled  •  Automatic  cur- 
rent recorder/  and  'On  earth-currents.'  In  the 
former  he  has  described  and  figiu^  an  instrument 
for  automatically  recording  the  strength  and  di- 
rection of  a  varying  electric  cun-ent.  In  the  lat- 
ter he  has  collected  a  brief  account  of  what  has 
been  done  in  the  way  of  observing  earth-currents, 
adding  ol>servations  of  his  own  which  seem  to  in- 
dicate, that,  while  the  magnetic  declination  and 
eartb-currents  vary  in  a  similar  way,  the  latter 
changes  are  not  the  cause  of  the  former,  inas- 
much as  an  increase  of  western  declination  cor- 
responds to  an  increase  of  current  flowing  from 
north  to  south  along  a  telegraph-wire,  not  to  a 
decre.'ise,  as  should  l»e  the  case  if  the  connection 
were  causal.  The  author  also  discusses  the  possi- 
ble connection  of  earth-currents  with  earthquakes. 

TrarumctioM  of  the  Seitmologieal  society  of  Japati.    Vol. 
Ix.  p»rt  S.    Yokobunn,  1880. 

The  second  part  of  this  vol.  ix. ,  sepaiately  bound, 

is  entirely  occupied  by  John  Milne  with  an  account 

of  the  volcanoes  of  Jaj>an,  mainly  historical  and 

descriptive.     The  author  gives  a  Ust  of  over  forty 


works  which  have  been  consulted  in  ita  prepar 
tion,  of  which  twenty-six  are  in  Japanese,  a  co 
siderable   proportion   being   in   manuscript, 
information  thus  gathered  from  previous  writi 
is  fiupplementetl  by  extended  personal  observatiix 
bj-  the  autiior  in  fretpjent  joumeyg  madti  foj  tivt 
purjjose  during  his  residence  for  u  dozen  years 
more  in  Japan  :   and  it  is  these  accounts  of  hil 
own  explorations  that    the  ordinary  rea*ler  t*t 
find    most    interesting.       Among   them   may 
especially  mentioned  his  visit  to  OshimA(p.  7«  tt.j^ 
where  he  had  an  opportunity  of   lixjking  do 
into  the  open  crater  of  an  active  volcano,  whiclf 
was  at  the  time  belching  forth  niasaee  of  \n<Aux 
lava  to  a  height  far  above  the  [)oint  where  1 
stood.     It  must  certainly  have  been,  a^  he  esay^ 
'a  sight  of  extraordinary  grandeur.'     A  map 
given  on  which  are  marked  129  mountiuns  of  to 
canic  origin,  23  being  in  the  Kurile  Islands, 
these,  .11  are  active,  16  being  in  the  Kurfles,  i 
11  in  Vezo.     Of  the  whole  numl)or,  JiU  are 
metj-ically  formed  cones,  showing  a  n»ore 
close  approximation  to  the  the<jreti<*a!  oittlii 
duced  by  Milne  in  the  Oef^log^fcal 
by  Becker  in  the  American  juuniui 
again  di!>n.-UHSed  by  Milne  in  this  paper..,^  Fronil 
several  considerations  the  author  infers  that 
volcanoes  of  the  Kuriles  are  of  more  reoent  ( 
motion  than  those  of  Japan. 

Tills  imrt,  iu,  of  vol.  ix.,  is  issued  from  the « 
of  the  Japan  Mail  in  Yokohama,  instead  of  fn 
Tokio  as  heretofore,  and  there  is  also  an  endn 
cliange  in  its  outside  ap{>earance.  There 
numerous  enors,  which  show  that  the  £ng 
proof-readers  in  that  olllce  are  not  yet  qiute  ] 
feet.  The  word  •  ejectamenta '  has  proved  tsjK 
cially  puzzling  to  them,  being  misprinted  in  six  < 
the  nine  places  where  it  occurs. 

The  Japanese  Transactioixs  of  this  soci«CT  h««i 
reached  vol,  iii.,  which  contains  palters  on  '  ] 
tremors,'  by  Milne  ;  on  the  *  Earthquake  of 
15,  1HM4,'  by  Sekiya  ;  and  on  *  Air-wares  and  < 
waves.'  by  Wada. 

The  volume  recently  issued  In  the  Intemar 
scientific  series,  on  '  Earthquakes,'  by  Jolm  Ahln 
is  also  l>efore   us  ;    but   this  article  luw  nheai^ 
reached  such  a  length,  that  it«  couaideration  uiiwlj 
be  postponeil  to  another  time. 

C.  Q.  KOCKWOOD,  J 

Fkom  Nattire  we  learn  that  Jai^an  haa  rbirtrJ 
seven  periodicals  devoted  to  education 
these  are  medical,  with  a  monthly  cirt  l 
13,514  :  nine  treat  of  sanitary  matters,  and  t« 
of  phai'Diaoy  ;    twenty-nine  are   what    might 
termed  jjopular  scientific   jotimala,  and  Iut«  '• 
circulation  of  70,000. 


FRroAY.  SEPTEMBER  17,  1886. 
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COMMENT  AND  CRITICISM. 

IHOUOH  THE  GENERAL  PUBLIC  hOB  Ceased  tO 

lerecfted  in  the  subject  of  cholera,  which  two 
ago  WAS  the  engroeeing  topic  of  daily  oon- 
tloD,  the  medical  profession  has  not  ceased 
te  ite  methods  of  growth  and  propaga* 
lever  the  opportunity  Iws  offered.  A 
it  contribution  has  been  made  by 
JCller,  as  a  result  of  their  labors  in 
during  the  paat  year.  They  found 
fe  comma  bacillns  in  twenty-five  out  of 
ly-eeren  cases,  and  satisfactorily  account  for 
ftence  in  these  two  caaes.  In  caeea  of  diarrhoea 
ywntery  the  bacillus  was  absent.  The  germ 
cetroyed  on  drying,  but  when  kept  moist  was 
He  of  gfTowth  after  four  months.  Ejtperi- 
■re  now  being  made  upon  guinea  pigs  with 
of  producing  the  disease  in  them  if  possi- 
Emmerich  and  Buchner,  who  have  been 
!ng  cholera  in  Sicily,  are  of  the  opinion  that 
loler»  germ  finds  its  way  into  the  body  by 
of  the  inspired  Bir.  The  opinion  commonly 
and  among  those  of  this  opinion  is  Koch 
llf,  is  that  it  is  through  the  mouth  and 
kch  that  the  germs  find  their  entrance. 


;  PAlTH  cttRE  has  succeeded  in  drawing  to 
iks  many  individuals  who,  aftlict«l  with  in- 
ie  or  imaginary  diseases,  have  consulted 
r  physicians  without  obtaining  any  thing 
than  temporary  benefit.  From  time  im- 
jrial  this  class  has  been  a  large  one,  and  as  a 
Quence  the  weapon  ointment  of  Hitdanus, 
ter  of  Bishop  Berkeley,  the  metallic 
of  Perkins,  and  the  magnetic  belts  of 
,  have,  each  in  its  turn,  had  their  devotees 
ithnsiaj^ic  advocates.  Rev.  Dr.  Buckley, 
of  tlie  Chri»tian  arh^ocate,  in  an  article  con- 
to  the  Centnrif,  ileclares  that  the  tendency 
-hwding  i.s  to  produce  an  effeminate  type 
T  which  slirinks  from  pain,  andconcen- 
If  upon  delf  and  its  sensations.  He  thinks 
destroys  the  ascendency  of  reason  in  tlie 
it  tends  to  mental  derangement.  It 
ded,  tliat  such  ti  belief,  if  general- 


ly  accepted,  would  at  once  put  a  stop  to  all  study 
and  scientific  investigation,  and  relegate  us  to  the 
dark  ages.  The  law  which  is  from  time  to  time 
enforced  against  the  medical  pretender  and 
charlatan  should  be  invoked  to  aid  in  the  expul- 
sion from  the  state  of  all,  by  whatever  name  they 
are  known,  who  for  mercenary  purposes  trtitfic  in 
the  innocence  and  simple-mindedness  of  the  weak 
and  the  sick. 


The  higher  EDrcATiON  of  women  waa  dis- 
cussed by  Dr.  Withers  Moore  in  his  recent  ad- 
dress to  the  British  medical  associuti<:)n.  Inas- 
much aa  his  hearers  were  physicians,  Dr.  Moore 
wasted  no  time  with  an  introduction,  but  at  once 
went  to  the  root  of  the  matter  by  statitig  that  the 
proper  function  of  woman  was  to  act  as  a  pro- 
•Uicer  of  men,  for  she  is  the  only  means  by  which 
man  can  be  brought  into  the  world.  The  func- 
tions of  gestation  and  maternity  require  a  great 
outlay  of  physiological  force,  and,  if  this  force  is 
usetl  up  in  other  work,  the  oflfspring  of  the  world 
must  suffer,  as  must  also  the  woman  herself. 
There  are  two  channels  of  exjienditure  of  physio- 
logical force  of  the  woman,  —  the  terrible  strain 
of  higher  and  professional  etiucation,  the  training 
for  competition  with  men  in  the  most  severe  ex- 
ercises of  the  intellect ;  and  the  expense  of  being 
properly  traine<l  for  mothei-hoocl. 


The  saying,  '  Educate  a  woman  and  you  educate 
a  race,'  is  fuU  of  promise  if  rightly  interpreted  ; 
full  of  dire  disaster,  if  it  be  applied  to  the  mind 
to  the  exclusion  of  the  body.  Excessive  mental 
labor  is  a  cause  of  sterility ;  and  whatever  does, 
or  tends  to,  render  women  infertile  is  prejudicial 
to  a  nation.  Young  women  at  the  present  time 
think  that  they  must  do  men's  work,  though  there 
is  no  necessity  for  it,  and  when  they  have  not  the 
constitution  to  do  a  woman's  proper  work.  If 
girls  were  more  properly  taught  at  school  the  true 
physiology  of  woman,  this  would  be  in  a  great 
measure  stopped.  We  cannot  turn  man  into  a 
woman,  nor  fit  him  to  perform  a  woman's  duties  ; 
no  more  can  we  fit  woman  to  perform  the  work 
and  duties  of  a  man.  Dr.  Moore's  address  deals 
with  this  all-imi>ortaut  question  from  an  exceed- 
ingly practical  stand-point,  and  is  singularly  free 
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from  abstract ioDS  and  generalities ;  and,  if  his 
views  are  to  be  ronti-o verted,  they  must  be  met 
with  corres|)on<lingly  practical  objections.  His 
treatment  of  the  subject  shows  a  large  experience 
with  the  every-day  life  of  the  women  of  the 
present  time,  and  will  well  repay  most  thorough 
and  careful  perusal. 


Writer's  cra^p  is  a^  affrction  which,  until  a 
very  recent  date,  haa  been  looked  upon  ns  in  most 
casee  incunible.  Foi'tunately,  however,  for  those 
who  suffer  from  this  disease,  means  are  now 
known  to  exist  not  only  for  its  amelioration,  but 
for  it*  permanent  cure.  The  difficulty  is  one  which 
is  not,  as  its  name  implies,  confined  to  writers. 
It  may  occ-ur  in  any  individual  whose  occupation 
brings  into  constant  play  one  set  of  muscles  :  thus 
the  pianist,  the  t-elegraphi^r,  and  the  l»al let-dancer 
may  suffer  from  these  cramps  or  from  an  inability 
to  perform  the  acta  peculiar  to  his  occupation. 
The  crampe  are  merely  srmptoms  of  a  diseased 
condition,  the  exact  seat  of  which  is  a  matter  of 
dispute  ;  tiome  locating  it  in  the  brain,  others  in 
the  spinal  cord,  while  there  are  those  who  regard 
the  nerve-centres  as  in  no  wise  affected,  but  trace 
the  source  of  the  affection  to  the  nerves  themselves. 
The  methml  of  treatment  which  has  been  found 
moet  successful  con*"ists  in  the  application  of  gym- 
nastics, combine*!  with  masisiige,  to  the  affected 
muscles.  The  nibbing,  and  sometimes  a  gentle 
striking  of  the  muscles  with  a  wooden  bar,  together 
with  regular  movements  of  the  fingers  or  other 
defective  part,  are  continued  for  several  weeks, 
diuing  which  time  not  more  than  one  hour  daily 
is  devoted  to  these  exercises.  During  live  yt^irs, 
Wolff,  who  has  given  special  attention  to  tliis  affec- 
tion, hastreated  277  patients.  Of  this  number,  246 
were  writers  ;  3U  were  piauist*.  violinists,  telegra- 
phers, and  painters.  157  were  cured,  22  improved, 
and  98  not  curetl. 


Dr.  S.  W.  Abbott,  of  the  state  board  of  health 
of  Massachusetts,  in  the  Boston  jlfe<fic«/  and  mirgi- 
cul  journal,  Aug.  12,  describes  the  method  em- 
ployed by  Professor  Wal]iert  in  testing  the  air  of 
inhabited  apartments  to  ascertain  the  amount  of 
carbonic  acid  present.  Tlie  air-tester  of  Walpert 
consists  of  a  simple  rubber  bulb,  of  known  capa- 
city, connecleii  with  a  glass  tube,  which  is  con- 
stricted at  its  further  end.  The  bulb  is  tilled  with 
the  air  to  be  examined,  and  this  air  is  then  forced 
through  a  measured  quantity  of  liine-water  until 
the  opacity  produced  by  the  formation  of  lime- 


carbonate  is  so  great  aa  to  obecure  a  black  mai-k 
upon  the  bottom  of  the  teet'-tube  containing  thf 
lime-water.  With  very  foul  air,  the  bulb  having  a 
capacity  of  twenty -eight  cubic  centimetres,  an«l 
the  quantity  of  lime-water  being  three  culiic 
centimetres,  the  mark  is  oliscured  after  filling 
the  bulb  ten  or  fifteen  times  ;  while,  if  the  air  is 
as  pure  as  it  should  be,  the  lime-water  will  Ije- 
come  turbid  only  after  the  bulb  has  been  filled 
thirty  or  forty  times.  Professor  Walpert  bas  pre- 
pared a  table  which  indicates  approximately  tli« 
amount  of  carbonic  acid  present  when  the  bulb 
has  been  filled  from  one  to  sixty  times. 


The  principle  upon  which  tlus  teeter  is  based  is, 
of  course,  not  new.  It  is,  however,  a  much  mo(« 
convenient  method  than  that  recommended 
Angus  Smith,  in  wliich  Ixittles  containing  lime 
water  were  employed.  All  these  methods  are  deJ 
fective,  necessarily  so  perhaps,  for  the  reason  tb 
they  all  take  it  for  gr;inted  tliat  the  amount 
carbomc  acid  is  a  true  exponent  of  the  degree 
purity  of  the  air.  This  is,  of  course,  errone 
An  air  containing  no  more  carbonic  acid  thaa  I 
of  the  Alps,  may,  on  account  of  organic  hnp 
ties,  be  much  more  deleterious  than  out- 
large  amount  of  carbonic  acid,  but  wi 
organic  contamination.  Tliere  is  much  neamo  t 
hope  that  biological  methods,  with  plate  and  i 
cultures,  will  help  to  solve  this  difficult  qw 
of  practically  ascertaining  whether-  a  given  ab 
phere  is  or  is  not  contaminated  to  such  a  < 
aa  to  be  prejudicial  to  health,  and  in  w^hat  iN 
danger  consists.  While  the  chemists  and  biolo 
are  at  work  upon  this  problem,  we  shall  still 
c<"infined  to  the  estimation  of  carbonic  acid  pr 
in  the  air,  as  an  indication  of  its  purity,  and  arti 
glad  to  learn  that  Dr.  Abbott  has  found  Walperrt  1 
air-tester  convenient  in  form  and  size,  portaM 
and  suttii'iently  accurate  to  meet  the  wants  of  I 
sanitarian. 


THE  CHARLESTON  EARTHQUAKE. :   ^'Mifi'l 
FURTHER  OBSERVATJOXS. 

FARTHER  and  more  reliable  ol«ervation« 
repctrta  seem  to  confirm  the  subetnritinl  .■.  < uruit 
of  the  coseismal  linee  given  in  the  i 
the  last  number  of  Science   to   au    ■  ., , 
extent  than  could  have  been  reasonably  expect^ 
Tlie  most  disturbing  element  in  corapilitig 
map  was  the  time  of  the  earthquake  at  Cbark 
as  given  by  all  the  press  reports  and  tite 
service  observer  at  that  city,  9.M  p.m.     The 
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jaccurate  time  found  by  Professor  Mendenhall 
during  hia  visit,  however,  was  9.5 1«  which  agrees 
prj'  mnch  better  with  all  oilier  accurate  observa- 
otiB  from  adjoining  localities.  This  and  other 
sports  might  allow  of  shifting  the  central  elliiise 
1  little  farther  south  :  and  this,  of  course,  agrees 
«ith  the  fact  tliat  the  greatest  destruction 
tcautied  at  Charleston.  Still,  all  rejK)rt9  agree 
the  shotk  was  more  nearly  vertical  at  points 
I  the  north-westof  that  city,  and  even  at  Augusta, 
'  doe  west. 
Bong  all  the  recorded  times,  up  to  date, 
h^  foUowitJg  seem  most  worthy  of  mention  at 
ent  :  Charleston,  9.51.  from  very  reliable  data 
il>l«iutHl  by  Professor  Mendenhall  ;  Washington, 
5.C..  9..J8.30.  the  mean  of  observations  by  Profea- 
brsNewconiband  McGee  :  Baltimore,  9.54,  Richard 
Bodolph,  civil  engineer  ;  New  York,  9.54.  West- 
union  telegraph  ofierator  ;  New  Haven,  Conn.. 
LW.JW),  signal-service  ohHerver  ;  Toronto,  Ontario, 
\Jio,  I*n->fe8HOr  Charles  Carpmac4,  <lirector  of  the 
;  Mer>ice  of  Canada  ;  Mount  Sterling, 
iitucky.9.r)3.13, 1.  J.  Evans,  watch- 
ker;  .Newpcrt,  Ky.,  H.54.15,  S.  P.  Newman, 
ttey  :  Portsmouth,  southern  Ohio,  0.55.57, 
rrvice  observer,  corrected  by  telegram  to 
\ ;  Oiihuque,  lo.,  9.58,  as  given  in  associ- 
|f]T«aB  despatches ;  Jacksonville,  Ha.,  9.54, 
I  pre*s.  If  we  take  the  centre  of  disturb- 
oint  about  5U  miles  north-west  of  Charles- 
P.M.,  these  figures  give  velocities  about 
follo\%*8  :  to  Washington.  D.C.,  144  miles  a 
ftinutc  ;  to  Baltimore,  laO;  to  Newport,  Ky.,  93; 
Dubuque,  lo.,  103 ;  to  Jacksonville,  Fla,, 
to  indicate  that  the  orij^n  was 
\  and  south  line  rather  than  at  a  point, 
origin  at  about  the  middle  of  the 
tarleston  and  Raleigh,  at  9.50  p.m., 
ire  gt'i  \ti<x:ities  as  follows:  to  Washington,  76; 
Dubuque,  lo.,  87  ;  to  Newport,  Ky.,  84  ;  to 
Rcksonville,  Fla,.  71. 
The  area  as  stated  in  the  last  number  of  this 
%\ytT  is  also  about  the  same  according  to  the  latest 
rvati(Mis.  No  repfjrts  of  any  disturbance  are 
et  at  luuid  from  any  point  in  southern  Florida 
ith  of  Tampa.  It  was  felt  very  slightly  at  Bos- 
Du«  Mase..  in  northern  Vermont,  and  New  York; 
I  Ontario  it  was  very  perceptible  at  Toronto  and 
,  numlaer  «if  pointn ;  and  it  extenile<l  into  south- 
eastern Iowa,  Missouri.  Arkansas, 

h  I-  u  i.ort«.Nj  by  Captain  Boutclle  that  the  wat^-r 

I  the  l»ar  at  Charleston  has  deepened  since  the 

bock  from  sijc  inches  to  a  foot.     The  cluuecter 

!  Um?  ahock  b  rei>orted  from  almost  all  points  as 

Jly  undahitory,  rather  tlian    vibrator}-,    in 

rif»r,   which    |)erhttps  explains  the  fact  that 


there  was  generally  formetl  a  very  fair  idea  as  to 
the  direction  of  the  motion.  Published  requests 
for  information  have  been  very  generously  re- 
sponded to  ;  ami  although  some  letters  are  amus- 
ing, and  even  absiud,  a  large  proportion  of  the^u 
give  valuable  and  interesting  data.  The  follow- 
ing extract  from  a  letter  received  from  Mr.  Rich- 
ard Randolph,  civil  engineer,  Baltimore,  Md.,  is 
such  an  exceUent  example  of  clearness  of  state- 
ment combined  with  accuracy  of  observation^  that 
its  perusal  cannot  fail  to  be  both  interesting  and 
instructive :  — 

"I  was  reading  in  my  front  room,  third  story, 
east  side  of  the  street,  about  the  middle  of  the 
block  ;  was  sitting  with  one  leg  thrown  over  and 
reetmg  upon  the  knee  of  the  other,  so  that  the 
position  of  my  bo<ly  was  nearly  north  and  south, 
pointing  with  the  foot  about  15°  west  of  north. 
Wliile  in  this  position,  so  sensitive  to  lateral  mcil- 
Intions,  I  experienced  a  sensation  which  1  at  first 
ascribed  to  a  violent  palpitation  of  the  heart ;  but 
the  abssence  of  all  uncomfortable  feeling,  and  the 
gieat  amplitude  of  the  oscillations,  quickly  <lrove 
that  it  lea  from  my  mind.  At  the  same  time  I  was 
satisfieil  that  such  a  motion  could  not  be  due  to 
what  I  Bup[Ki«ed  to  be  a  i)afl8ing  baggage-wagon 
loaded  with  trunks,  the  sound  being  exactly  that 
of  such  a  wagon,  which  frequently,  during  the 
last  month,  has  passed  over  the  cobble-stone  pave- 
ment of  the  street.  I  did  not  look  to  see  if  there 
really  was  a  wagon  passing,  and,  although  the 
sound  b*'g:an  and  ended  with  my  observation  of 
the  telluric  movement,  I  still  assume  it  to  have 
been  caused  by  a  wagon.  Aft*!r  noticing  frir  a 
few  seconds  my  suspended  foot  swinging  at  right 
angles  with  the  posjition  of  my  body  with  the  reg- 
ulmity  of  a  pendulum,  and  fecUng  a  general 
movement  in  the  same  direction,  antl  hearing  a 
ac»noroua  beating  of  some  object  in  my  bedroom 
adjoining  keeping  time  with  these  oscillations,  I 
arose  and  walked  across  the  room  to  my  watch, 
and,  U|»on  in8[:>ection,  saw  that  the  minute-hand 
was  exactly  halfway  between  9.53  and  9.54,  i.e., 
9.."i3A.  My  watch  has,  for  the  last  two  months, 
coincide<l  precisely  with  the  chronometers  expoeed 
for  public  reference  in  the  windows  of  the  prin- 
cipal dealers  ;  and  I  had  made  a  comporiaoo  only 
the  day  before.  These  chronometers  keep  the 
standard  time  of  the  Philadelphia  meridian. 

•*  While  in  this  standing  position,  I  no  longer 
felt  the  vibration  ;  but  the  sounds  in  the  adjoining 
nxaii  continued  at  the  same  rate,  but  ceased,  as 
did  all  {wrceptible  vibration,  by  the  time  I  resumed 
my  seat,  when  I  recorde<l  on  the  blank  leaf  of  a 
lKH)k  I  was  reading,  'ftj  minutes  of  10  p.m.' 

"In  onier  to  form  an  estimate  of  the  duration 
of  the  phenomenon,  I  ht-ld  my  watch  before  me, 
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and  noticed  the  time>  required  to  repeat  £rom 
memory  the  observations  1  had  just  made ",  and 
\h\9  indicated  45  se-conds,  and  10  seconds  from  the 
first  sensation  to  the  time  of  observation.  In  the 
same  way  I  counted  the  numixr  of  beats  per  min- 
ute of  the  sounding  body  in  the  adjoining  r<X)m, 
which  indicated  110.  As  I  have  an  ear  for  music 
and  time,  I  have  much  confidence  in  this  method 
of  estimating. 

♦•  I  then  went  into  the  other  room  to  examine  the 
object  which  caused  the  sounds,  and  found,  tl>at 
upon  oscillating  my  wardrobe,  which  was  backed 
against  the  north-and -south  partition  wall  of  the 
room,  the  sounds  were  produced  by  one  of  the 
doors  tapping  the  fwirtition  between  the  two  com- 
partments of  the  wardrobe,  giving  out  a  not  un- 
musical sound,  and  one  that  could  not  be  evoked 
from  any  otlier  object,  and  could  only  be  produce<l 
by  an  east-and-weat  oscillation.  To  reproduce 
them  with  the  intensity  and  periods  during  the 
earth  movement  ret|uired  a  movement  of  ■J  an 
inch  at  6J  feet  from  the  floor,  for  a  complete  oscil- 
lation." 

If  many  obeervers  had  the  self-possession  and 
skill  to  make  such  reports,  the  results  would  be 
valuable  indeed,  Everett  IIaydex, 


CHEVREUUS  CENTENNIAL  FESTIVAL, 

During  the  last  two  days,  Paris  has  celebrated 
with  unprecedeiite<l  demonstrations  of  joy  and 
respectful  sympathy  the  centennial  anniversary  of 
the  venerable  saran/ Chevreul,  unprecedented  and 
mu-ivalled,  l>ecau9e  he  is  the  only  great  scientist 
of  our  times  who  haa  attained  the  late  hour  of 
life  he  has  entered  this  morning,  Aug.  31.  and 
because  bis  life  has  been  one  of  labor  and  hard 
work  from  the  beginning.  Chevreul's  life  is 
easily  and  shortly  written.  Like  happy  men  and 
happy  nations,  he  has  no  history,  no  adventures, 
no  romance  of  any  sort,  but  a  simple,  honest, 
straightforward,  and  manly  life,  given  entirely  to 
work,  —  to  serious  work,  seriously  ct^nducted. 

Michel  Eugene  Chevreul  was  bom  Aug.  31, 
1786,  in  Angers.  Ilis  father  was  a  well-to-do 
physician  in  Angers,  professor  in  the  medical 
faculty,  and  a  talente<l  «Tnter.  Old  age  seems  to 
be  hereditary  in  the  family  :  Chevreul's  father 
having  died  at  ninety-one,  and  his  mother  at 
ninety-three  years.  Chevreul  is  yet  a  very  tall 
man,  stpiare  in  the  shoulders,  and  walks  quite 
erect  and  straight. 

After  the  revolution  the  University  of  Angers 
was  disestablished,  a  school  for  chemical  an<i 
physical  studies  being  put  in  its  place;  which 
school  Chevreul  attended  between  the  ages  of 
eleven  and  seventeen.     In  1803,  Clievreul  went  to 


Paris,  after  having  l)een  taught   the  element*  < 
chemistry  by  a  professor  name<l  lieroii.     Cheu 
try  was  taught  in  Paris  at  that  time  by  men 
great  science,  Vauguelki  and  Fourcroy.    Thenar4 
was  assistant  to  the   former.     Chevreul   enter 
Vauquelin's  lalH)ratory,  and  set  to  work  imiiiedi' 
ately.      He  was   there    with  Ortlla,  Payen, 
chardut.  and  Fr^my.  of  which  ouly  one  t»urf 
Fr^my,  the  present  director  of   the    Mu 
natural  history,  on   whoee  arm   Cliev-reul 
to-daj  when  com  Lug  to  the  festival  given   in  hi| 
honor.     Che\Teur9  aptitudes  were  quickly  n(ili<ixl«l 
In  IBOfl  he  was  appointed  dire<t<ir  mT  V;iiiiMi»l»ii'g| 
laboratory,  and  professor  in  the  1  ■  ».'M'«| 

and  during  the  same  ye^ir   he   |.v.....  ..^.^    ^^c 

suits    of   his    first    exi)erimentfi.     In    1806  ferml 

papers  came  from  his  pen,  of  which   Ihrue  wer«i 

on  coloring-matters  (indigo  and  Brazilian  wood^bj 

Four  years  later  he  was  app«7inted  ai ' 

in  the  Museum  of  natural  history,  tl 

for  the  Ecole  |xilytechiiique  ;  ai- 

professor  of  cheinii*try  in  the  (i* 

kno^Y^n  manufactory  of  tiipestry,  au»l 

department  of  tinctorial  buths.     In  ) 

death  of  Proust.  Chevreul  was  apinunted  tnonil 

of  the  Academy  of  sciences,  to  whidt  li>   hii-T,-^ 

longed  ever  since.  Not  one  of  his  coll 

time  is  yet  living.     In  1830  he  bec^un 

the  museum,  and  some  time  after  1 1 

ing  the  former  po«itioQ    till    the    ; 

though  not  so  actively  the  last  two  ;. 

latter  till  1883.     Ue  is  a  raem1«r  of 

ber  of  foreign  scientific  societies,  u: 

has  attained  the   highest  dignity  lit 

the  Legion  (Tlionneur.     He  never  i 

ing  of  the  Academy  of  sciences,  and  it  ir 

since  one  could  meet  him  in  the  Rue  d< 

walking  to  the  inatitiile,  liat  in  haxid,  and 

behind  the  back.     He  seems  to  have  ut:  >nefl 

to  hate,  and  dispenses  with  them  a  - 

Diu-ing  the  war  of  1870  he  remau,, 
the  whole  time  of  the  investment,  and  livt>d  in  thul 

museum,  notwithstanding  eighty  Cr. v-   '  >tt>^«^ 

scattered  to  pieces  the  roagnilicent  -  «f 

the  Jiuxlin  des  plantes,  and  one  full  qiiitt*  *:i"if  to 
his  own  lalwratory.  It  was  in  a  l»»tt»>r  writlMi 
during     January,    ISTl,    to    AbV»e    f  io 

answer  to  a  note  of  the  latter,  th.it  (  .>fd 

for  the  first  time  the  expression  he  preiei*  wIud 
speaking  of  himself,  —  'the  dean  uf  yrcinh 
students.' 

Chevreul  marrle<l  early,  but  his  wifi?  died  nnw 
than  twenty  years  ago.  His  coujugal  life  iw  « 
very  qtdet  and  happy  one,  C^vroul  tias  iinly 
one  son,  who  lives  in  Dijon,  and  ia  a  rrtittd 
magistrate.  He  himself  lives  ii]oq«  In  Poru,  dp- 
voted  to  his  books  and  laboratory,  biTth  **!  vfhiA 
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take  all  liis  time.  He  is  very  fond  of  fine  books 
and  rare  editions. 

As  a  man,  Chevreul  lias  a  very  pleasant  expres- 
sion, and  always  gi-tets  strantjers  or  friends  in  a 
very  hearty  fashion.  There  is  nothing;  jjedantic 
in  the  man :  he  is  amiable,  kind-hearted,  and 
good-natured.  He  is  alpo  a  very*  just  man  and  a 
stanch  friend,  which  is  shown  by  an  incident 
that  occurred  in  1874-  At  that  time,  M.  de 
Cumont,  one  of  the  most  incompetent  and  un- 
popular ministers  of  public  instruction  tliat  we 
liave  had  of  late,  had  made  up  a  list  of  persons 
upon  whom  he  wiished  to  confer  the  distinction  of 
the  Mgion  (Thonneur;  but  these  persons,  belong- 
ing to  the  museum,  Chevreul  found,  with  go* id 
reason,  rather  unripe  for  the  much  coveted  distinc- 
tion, while  persons  who  were  quite  worthy  of  it 
were  not  put  down  on  the  list.  Minister  and 
dii«ctor  disagreed,  and  the  director  sent  in  his 
resignation.  This  created  quite  a  sensation^  and 
the  minister  had  to  abandon  his  project  to  induce 
Chevreul  to  withdraw  his  decision. 

Upon  the  whole,  Chevreul  s  life  has  been  a  very 
quiet  one,  devoted  wholly  to  work  and  study.  He 
is  a  rich  man,  as  he  spends  very  little,  and  hia  in- 
come exceeds  by  a  great  deal  his  expenses.  He 
is  a  society  man,  and  has  very  refined  and  pleas- 
ant manners.  A  few  years  ago  he  sometimes  went 
to  balls,  and  was  a  favorite  with  many  ladies,  who 
had  great  pleasure  in  listening  tohLs  conversation. 
He  has  a  humorous  tnm  of  mind.  Recently,  when 
accepting  a  new  assistant,  he  exclaimed.  '*  Well, 
you  must  be  plucky  to  become  my  assistant :  I 
have  alrc.idy  killed  four  I"  '  Killed'  is  a  metaphor, 
but  no  more  so  than  it  is  when  used  in  speaking 
of  a  commander  who  has  killed  two  or  three  horses, 
that  is,  has  had  them  killed  under  him. 

Chevreul's  material  life  is  very  simple  :  he  eats 
little.  Two  eggs  and  a  slice  of  pntty  are  enough 
for  the  morning,  with  some  rnilk  and  coffee  ;  in 
the  evening,  a  full  plate  of  soup,  a  cutlet,  and 
some  fruit,  some  cheese,  and  c»uly  water  or  beer, 
no  wine  at  all. 

A  catalogue  of  Clievreul's  works  would  lie  a 
work  in  itself.  The  two  most  important  branches 
of  science  studietl  and  developed  bj-  Chevreul  are 
the  chemistry  of  fat  substanceB.  and  the  theory  of 
complementary  colors.  By  hia  researches  in  the 
former  of  these,  Chevreid  has  given  methixls  for 
obtaining  a  number  of  very  important  and  useful 
Bubstanccs,  such  as  stearin,  glycerine,  etc.  Mil- 
lions have  been  earned  by  the  application  of  his 
methods. 

The  centennial  anniver^U'y  of  Chevreul  was 
celebrated  by  various  ceremonies.  The  »Societfe 
d'agiiculture,  of  which  he  has  Ijeeo  a  member 
for  more  than  fifty  years,  and  pi-esident  f or  thirty- 


seven  years,  gave  him,  during  the  meeting  of  Aug, 

30,  a  handsome  present,  tlie  *  Penweur  '  of  Chspu,  a 
very  fine  bas-relief,  and  a  medal.  After  the  mefl- 
ing  of  the  Agricultural  society  came  that  of  tbo 
Academy  of  sciences.  Chevreul  went,  as  usual, 
and  was  greeted  with  great  symp.athy  by  hi*  col- 
leagues. The  same  evening  Chevreul  w.is  invite*! 
to  the  o|>era.  where  he  had  not  been  for  a  very  long 
time :  and  he  assisted  at  the  whole  play,  g(»tten 
uj)  in  honor  of  his  first  century,  He  had  receivwl 
before,  the  visit  of  Uie  Chinese  ambassador,  Tche^m* 
Meow-Ki.  Avho  came  to  congratulate  him  ;  he  had 
received  a  delegation  from  the  inhiibitimts  of  the 
Rue  Chevreul,  who  sent  him  a  tine  nosei^ay :  he 
had  received  also  the  visit  of  MM.  -"■.  i  ' 'h. 

Richet,  who  brought  him  a  volume  t  i'UV*- 

lished  for  the  occasion.  •  Hommage  a  Clievieol,' 
and  written  by  Berthelot.  Gaulier,  Griuiaux. 
Ponchet.  and  others,  — a  sort  of  litre  Jttbilairr,  s« 
is  often  published  in  Germany  when  some  impor 
tant  date  in  the  life  of  a  professor  or  scientist  i» 
celebrated. 

Notwithstanding  all  these  8]>ecchc8  and  cer*- 
monies,  Chevreul  slept  very  well,  and  was  <jaite 
fresh  the  next  day,  when  took  place  the  ceremuiiy 
of  the  unveiling  of  Chevreul's  statue  in  tlie  new 
gallery  of  the  museum,  ivhicb  vnis  hung  with 
Gobelin  tapestries  of  splendid  hues  and  ditnensiuns. 
Although  a  great  many  iH-rsons  of  scientific  pin- 
suits  ai-e  still  out  of  Paris,  the  nxim  was  full,  an«l 
the  heat  was  awful.  A  large  crowd  gathere<l  in 
the  Jurdin  des  pliintes  to  witness  the  itaseage  of 
those  invited.  When  Clievr.?ul  came  in,  leauinjr 
on  Professor  Fremy's  arm  and  on  that  of  an  ol'l 
BoKlier  ninety-four  years  of  age,  unanimous  Bjr 
plause  went  up,  with  many  cheers  for  the  hearty 
old  savant.  Chevreul  was  quite  astonished  attlin 
sensation  he  created,  and  m\irmure<l.  ■*  What  n  fine 
crowning-point  for  a  savftnfs  life!'  The  stato^ 
was  due  to  Guillaume,  and  is  a  very  fine  ocie.  Il 
does  not  resemble  much  the  Chevreul  of  to-dny, 
but  is  so  well  arrangixl,  and  with  so  much  ta«t<' 
and  art,  that  the  effect  is  excellent.  Tliis  will  ta 
one  of  ( fUillaume's  masterpiecee. 

But  now  lH?gan  the  unpleasant  i^ari  of  tiiediiy- 
It  was  half-past  two,  and  the  heat  was  terrific, 
One  required  rain,  or  bail,  or  snow,  any  tiling  tiins 
could  refredi  the  air :  nothing  poured  btii 
speeches  and  large  dropa  of  perspiration.  Xttm 
one  speech,  another:  one  man  went  doirn  llw 
tribune  one  side,  another  got  up  the  uUier  aUf. 
They  were  audible  only  in  a  very  small  port  of  Oen 
building.  The  gallery  was  in  tended  to  rwefiv 
specimens  of  natural  history,  and  tb>     '  i«(rf 

all  creatures  that  hati  one.  and  w.t^  ilr- 

signed;    but   it   was   not   intended  lot    -., 
The  consequence  was  that  very  litUe  of  tl,.  u.  > 
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I  of  Uioae  which  was  received  with 
t»m  uas  that  of  Nadault  de  Buffon, 
\  of  oar  ffreat  naturalist,  an  old  man 
md  quite  blind,  but  poseessed  with  a 
Ice,  a  fine  ajtpearance,  and  very  enthu- 
liogs. 
lavalanchc  of  spt echee,  which  was  cer- 
kh  t«i  fatigue  one,  M,  Chpvreul  an- 
words  in  reply,  and  the  delegations 
him.  The  number  of  them  was 
able,  hut  he  witnessed  tlie  whole 
De*'erthele*8.  All  salute  him  with 
Spect  and  demonstrations  of  great  joy. 
(resented  with  a  noeegay  —  I  know  not 
Ue^tion  —  that  was  a  masterpiece  of 
loice  and  distribution  of  colors.  No 
allusion  could  be  made  to  the  ven- 
r's  theory  of  coaiplementary  colors  ; 
derstood  by  the  whole  crowd,  being 
I  an  unparalleled  manner. 
>ny  was  over  at  four  o'clock.  There 
of  people  around  tl)e  monument, 
paaaage  of  the  centenarian,  and 
difficult  and  trying.  However,  all 
^cU,  and  Clievreul  was  received  by  the 
deafening  applause. 

ly  that  our  readers  would  baye  been 
laJt    this   ordeal :    Cheyreul   was  not. 
pening  he  was  present  at  a  great  ban- 
the  Hotel  de  ViUe.  and    he  even 
champagne  when  his  health  was  pro- 
Dmc'what  sufjerfluous  motion,  it  seems, 
ttight  a  torchlight  procession  paraded 
[  but  this  popular  demonstration  had 
sting  in   it,  and   no  savants  were 
in   this  masquerade,   which   certainly 
I  the  brains  of  some  alderman  desirous 
\  at  the  next  election, 
whole,  ChevTeura  centennial  anui* 
.  celebrated  as  it  ought  to  IxaTe  been, 
oes,  at  the  same  time,    a    man   of 
r  standing,  and  a  city  which  always 
;  thoughts  and  a  noble  life. 

H.  DE  Variony. 


BURYING    THE  WIRES. 

hI    work    of    preparing    subways   or 
conduita  to   receive  the  telegraph 
wires,  in  this  city,  was  begun  on 
ftmerous  experiments  and  tests  were 
Dj  projected  methods  considered, 
nmmissioners  having  the  matter  in 
ded   upon  a  plan  which  seemed  to 
isfactory.    The  system  finally  selected 
ulfil  all  the  requirements  of  the  case, 
rk  of  '  burying  the  wires,*  so  long 


discussed  by  the  daily  papers,  will  now  proceed  as 
rapidly  as  the  conduits  can  be  placed  in  position. 

The  subvray,  as  now  being  constructed  in  Sixth 
Avenue,  consists  of  a  double  row  of  conduit- 
blocks,  laid  in  a  trench  tive  or  six  feet  deep,  with 
man-holes  at  every  crotja-street,  for  the  insertion 
of  wires  and  making  connections.  Each  block  is 
42  inches  long,  174  inches  deep,  13 j  inches  wide, 
weighs  about  450  pounds,  and  is  pierced  by  twelve 
24-inch  holes.  The  material  of  which  the  blocks 
are  made  is  a  concrete  composed  of  80  per  cent 
clean,  sharp  sand,  19^  per  cent  ooal*tar  pitch,  and 
\  per  cent  oil  and  black  oxide  of  manganese. 
These  are  thoroughly  worked  together  in  a  tank 
at  a  high  temperature.  The  mixture  is  then 
forced  into  moulds  of  proper  size  and  shai)e,  sub- 
jected to  heavy  pressure,  and  deposited  to  cool  in 
tanks  of  water.  At  a  public  test  conducted  by 
Mr.  Albert  R.  Ledoux,  chemical  expert  to  the 
subway  commission,  the  crui^liing  resistance  of 
this  concrete  was  found  to  be  4,591  pounds  to 


the  square  inch,  and  the  crushing  resistance  of 
a  conduit  section  was  59,210  pounds.  Thia  con- 
crete deteriorates  and  disintegrates  in  a  few  years 
where  exixMwd  to  great  changes  <jf  temperature, 
so  that  it  is  not  adapted  for  use  in  pavements,  or 
where  exposed  to  the  heat  of  the  sun  and  the 
action  of  snow  and  frost ;  but  the  experience  of 
several  years  proves  that  it  undergoes  no  appreci- 
able change  when  used  under  ground.  As  a 
materia]  for  sewer  and  drain  pipe,  etc.,  it  has 
been  found  satisfactory. 

Tlie  conduits  are  being  laid  in  a  manner  that 
ought  to  insure  their  stability.  At  the  bottom  of 
the  trench  is  laid  a  bed  of  cement  concrete  six 
inches  in  thickness.  This  is  allowed  to  harden, 
after  which  the  sections  are  placed  in  position,  in 
two  rows,  leaving  a  space  of  two  inches  between 
the  rows,  to  be  afterwards  filled  with  hydraulic 
cement.  The  method  adopted  to  insure  the  con- 
tinuity of  the  *  ducts,'  or  holes,  thrtmgh  which  the 
wires  will  run,  is  simple  but  effectual.  The  holes 
are  moulded  with  a  slight  enlargement  at  the 
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ends,  sufficient  to  ikdmit  a  short  tube  or  ferrule  of 
the  same  inside  diameter  aa  the  hole.  As  each 
block  is  lowered  into  the  trench,  and  placed  in 
position,  a  large  plate  of  iron,  previously  heated, 
is  held  between  one  end  of  it  and  the  end  of  the 
block  it  is  to  join.  The  heat  softens  the  pitch, 
and  removes  anj  oil  which  may  have  been  left 
by  tlie  mould.  The  iron  is  then  removed,  the 
block  drawn  back  a  few  inches,  and  the  ferrules 
are  put  in  place.  These  ferrules  are  of  such 
lenjgth,  that,  when  pushed  firmly  into  place 
against  tlie  shoulders  of  the  enlargement,  the 
blocks  remain  about  an  inch  apart.  The  block, 
with  ferrules  inserted.  Ix'ing  in  podilion,  a  round 
wooden  bar,  split  lengthwise  into  two  long 
wedges,  is  insertetl  into  each  hole  or  duct,  running 
bock  through  the  ferrules  into  the  other  block. 
One  part  of  each  bar  is  then  slid  upon  the  other, 
until  they  fill  the  hole  snugly,  the  result  being 
that  the  blocks  are  brought  into  practically  exact 
alignment.  Next,  iron  plates,  embracing  the 
joined  ends  of  the  blocks,  are  clamped  in  position, 
and  the  space  between  the  blocks  and  surrounding 
the  ferrules  is  filled  with  hot  pitch  concrete  solid- 
ly rammed.  Then  the  aligning  bars  are  removed, 
and  the  operation  is  repeated  with  each  8ubse> 
quent  block.  The  space  between  the  conduits  is 
filled  with  hyilraulic  cement,  and  the  double  con- 
duit enclosed  in  brick-work,  the  completed  subway 
presenting  the  appearance  shown  in  section  in  the 
accompanying  diagram. 


THE  STANDARD   TYPOORAPH, 

There  is  now  being  perfected  in  this  city  a 
machine  intended  to  dispense  with  type  and  type- 
setters in  certain  kinds  of  printing.  The  '  standard 
typograph  *  is  the  name  selected  for  it  by  its  inven- 
tors, though  the  term  '  matrix  fjuncher  *  would  be 
a  more  fitting  title.  A  gtiod  idea  of  its  general 
api)earance  may  be  gathered  from  the  accompany- 
ing illustration.  At  first  glance,  it  seems  to  be  a 
combination  of  an  enlarged  type-writer  and  a  sew- 
ing-machine, possessing  the  key -lioard  of  the  former 
and  the  stand  and  operating  mechanism  of  the  lat- 
ter. The  typograph  is  in  reality  a  kind  of  tj'pe- 
writer,  but,  instead  of  printing  upon  paper,  it  pro- 
duces indented  or  depressed  characters  upon  a  sheet 
of  soft  metal,  from  which  an  electrotype  may  be 
made,  as  from  the  wax  matrix  taken  from  type, 
in  the  usual  electrotyping  process. 

The  princiittil  imrts  t>f  thp  machine  are,  tJie  key- 
boai'd,  resembling  that  of  the  Remington  type- 
writer :  the  type- wheel,  which  revolves  in  a  hori- 
zontal plane  ;  and  the  matrix  carriage,  immedi- 
atelj"  above  the  tyije-wheel.  Part  of  the  last  is 
shown  in  the  engraving,  above  the  key-board, 


aboat  the  middle  of  the  machine.     Fitted  in  verti-^ 
cal  grooves  in  the  periphery  of  the  tyi^e-wheel  are  i 
a  number  of  steel  types,  one  for  each  character 
used  in  ordinary  printing,  the  face  of  the  type 
being  upward,  toward  tlie  matrix  carriage.     Twt> 
small  lugs  or  stops  project  from  the  wheel  at  di»- 
metrically  opposite  points.     Arranged  in  a  semi- 
circle at  the  rear  of  the  wheel  are  two  rows  of  i 
detent  levers,  the  outer  end  of  each  lever  being  J 
connected  by  a  link  with  a  finger-bar  of  the  key-l 
board,  much  as  the  type-l»ar  of  a  type- writer  is  con- 1 
nected  with  its  key.     The  detent  levers  are  pivotvd  I 
near  the  inner  end,  so  that  the  depre*9ion  of  a  I 
finger-bar,  or  key,  as  it  may  lie  tilled,  raises  the  J 
inner  end  of  its  connecterl  lever  into  the  plane 
revolution  of  one  of  the  stops  of  the  ty|)e-wheel  I 
each  stop  being  located   on   the   wheel   slighdy 
above  its  corresjionding  semicircle  of  levers. 

The  matrix  carriage,  one  end  of  which  is  shuMTi 
in  the  engraving,  above  and  to  the  left  of  the  tyjie- 
wheel,  has  movement  in  two  directions  in  a  bori- 
zontal  plane.  The  side  movement,  fn>m  left  to 
right  or  vice  versa,  is  communicated  to  the  cw 
riage  by  the  return  of  a  key  to  its  normal  position 
after  being  dei>res8etl  to  form  a  character  in  the 
mati-ii.  This  side  movement,  or  ietter-s|)aciDg.  i* 
variable,  and  is  governed  by  the  key  depreeecJ,  *o 
that  the  carriage  is  moved  each  time  a  space  equal 
to  the  exact  width  of  face  of  the  type  impnes-sed  in 
the  matrix.  Thus,  for  the  letter  h  or  g,  the  r«r- 
riage  would  move  twice  as  far  as  for  i  or  /.  By  n 
simple  adjusting  device,  tliis  movement  muv  lie 
changed  so  as  to  leave  a  6i>ace  between  the  lettet>. 
as  shown  in  the  concluding  line  of  the  satui'l* 
paragraph  given  farther  along.  The  other  movl^ 
ment  of  the  carriage,  that  required  to  bring  the 
matrix  into  position  for  a  new  line,  is  produced  by 
depressing  a  key  provided  for  that  purpose.  This 
movement  also  may  be  varied  so  as  to  leave  greater  j 
or  less  space  between  the  lines.  J 

The  manner  of  operating  the  machine  is  as  fol- 
lows :  the  matrix,  which,  as  at  present  used,  a  a 
sheet  of  lead  about  one  thirty-second  of  an  inch  J 
thick,  is  secured  firmly  to  the  carriage,  and  nd^l 
justed,  face  downward,  in  its  place  above  the  tyiw-1 
wheel.     The  oj^erator,  having  his  *copy'  within  I 
easy  reading  distance,   puts  the  type-wht?el   ml 
motion  by  means  of  the  treadle,  and  depreeees  tli»| 
keys  one  after  another,  acc<:)rding  to  the  won! 
space  desired,   aa  in   the   ordinary    type-wr 
machine.    As  each  key  is  struck,  the  end  oi  iu] 
detent  lever,  by  contact  with  the  projection  on  1 
wheel,  stops  the  revolution  of  the  latter,  holding  il 
in  such  &  position  that  the  type  desired  is  in  | 
for  striking  the  matrix  at  the  proper  point. 
the  same  instant  the  type  is  forced  upward  by  •' 
revolving  cam,  producing  an  impreasioD  of  its  facr 
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type  on  the  printing-press.  The  following  short 
paragraph  is  printtni  from  an  ele<-'trotype  made 
direct  from  a  Itadeu  matrix  produced  upon  tlie 
ty  pograph  :  — 

AlihouKh  more  than  four  hundred  years  have 
elapsed  8inr«  the  art  was  Invented,  U  I3  «  singular 
fact  that  the  bulk  of  the  world's  printing  to-day  is 
done  with  movahle  types "  set  up"  on  the  Bame 
plan   adopted   originally. 

To  the  eye  of  the  practical  printer  there  are 
several  defwts  in  the  above  sample  paragraph. 
The  first  word  is  not  set  in  far  enough  from  the 
end  of  the  line.  That  is  the  fault  of  the  operator, 
for  which  the  machine  cannot  be  held  resixjnsihle. 
Sc»me  of  the  letters  are  t«x)  close  together,  and 
others  too  far  apart ;  the  letters  do  not  range  well, 
giving  an  irregular  or  '  squabbled  *  appearance  to 
the  line  ;  some  of  the  letters,  notably  the  e,  do  not 
correspond  in  siie  with  the  others  ;  and  some, 
again,  api>ear  to  be  higher  than  the  rest,  giving  a 
blacker  impression.  All  these  defects  are  doubt- 
less due  to  imperfect  workmanship  on  the  part  of 
machinists  and  type-cutters,  and  may  easily  be 
overcome  in  a  more  perfect  machine.  Another 
defect  noticeable  in  the  work  of  this  machine  is 
uneven  spacing  between  the  words.  In  the 
machine  aa  at  present  constructed,  this  defect  can- 
not he  reme<Jit'd  except  by  almost  superhuman 
skill  on  the  part  of  the  operator  :  but  the  inven- 
tors cluim  that  in  futuri*  machines,  and  with  type 
cut  on  a  '  unit'  aystom  (the  width  of  face  of  each 
type  being  a  known  multiple  of  some  unit  taken 
as  a  standard),  justification  will  be  as  easily  accom- 
plished as  in  ordinary  type-setting.  This  remains 
to  be  seen.  Still  another  defect,  and  a  very  grave 
one,  is  the  difficulty  of  correctiiig  errors.  A  wrong 
letter  in  a  word,  or  a  wrong  word  in  a  sentence, 
if  about  the  same  size  as  the  right  one,  may  be 
corrected  by  smoothing  down  the  metal  and  re- 
punching  over  the  smoothed  surface.  But  the 
omission  of  one  or  more  words,  or  their  repetition, 
can  be  remedied  only  by  a  new  matrix,  whole  or 
in  part.  Neither  can  changes  lie  made  in  the 
wording  of  a  sentence,  something  frequently  de- 
sired by  writers  uptm  inspection  of  their  proofs, 
With  •  copy '  prepared  exactly  as  it  should  be 
printed,  and  an  operatt)r  proof  against  error,  this 
defect  would  not  be  conspicuous  ;  but  perfection 
is  no  more  prevalent  among  writers  and  operators 
than  among  inventors  .und  machinists, 

But  were  the  machiue  perfect  in  all  other 
respects,  there  is  still  one  defect  which  practical 
printers  who  have  exainined  the  typogxaph  and 
its  work  consider  fatal,  and  one  which,  in  the 
opinion  of  experts,  will  be  found  extremely  diffi- 
cult if  not  impossible  to  overcome.     When  the 


steel  type  is  forced  into  the  soft  metal  of  the  mafi 
it  leaves  a  perfect  imjjression  ;  but,  when  thene 
ty|)e  is  forced  in,  the  metal  is  jiuslied  aside  to  a 
greater  or  less  extent,  thereby  disturbing  the  ] 
vious  impression,  and  preventing  the  full  face  < 
all  the  tj-pe  from  'showing  up"  in  print, 
defect  will  he  readily  seen  by  comi>aring  the  samp 
paragraph  with  the  contiguous  paragraphs*,  whici 
are  printed  from  onlinary  tyix?.     In  the  lafet  th 
words  of  the  sample  paragraph,  the  metal  has  i 
been  so  much  disturbed,  a»  the  letters  are  purjioseljj 
set  some  dislatice  apart,  that  there  may  Vjc  a  ] 
tecting  wall   of  metal   left   between    them, 
course,  it  may  be  [xissible  to  discover  some  mat* 
for  the  matrix  that  will  give  Wtter  results  in 
resjiect,  or  some  wav"  may  be  devised  to  punch  I 
metal  without  forcing  it  aside.     These  pi-oblt 
remain  unsolved.     In  its  present  stage,  the  typo«| 
graph  shows  an  important  advance  In  the  dirK4 
tion  of  cheaper  and  more  rapid  book  and 
paper  work  :  but  much  yet  remains  to  be  ihw 
before  the  machine  can  be  placed  npon  the  tuark«il 
as  a  commercial  and  typographical  eucceas. 


NOTES  AND  NEWS. 
From  a  correeix>ndent  in  Tokio  we  learn  lii&t| 
on  his  i-eturn  from  America  he  present*^!  a  re{xTrt| 
on  the  resolutions  of  the  Washington  meridian  niW 
time  congress.     A  committee  was  appointedj 
the  proper  authorities  to  discuss  the  msXU 
on  the  12th  of  July  an  im^)erial  de*'ree  to 
lowing  purptiee  was  issued  ;    first,  the  me 
passing  through  Greenwich  shall   l>e  the  iniii 
meridian  for  longitude  ;  second,  longitude  sbaDI 
counted  from  this  meridian  in  two  direciion«  uj 
to  180'=' ;  third,  the  time  of  the  tueridiaa  of  18 
east  shaU  be  used  as  the  standard  time  througfaoQ 
Ja])an. 

—  A  fireman  on  the  steamer  Alvo,  wliich  latdy 
arrived  in  New  York  from  Central  America,  wa* 
taken  sick,  and  entered  St.  Vincent's  hoepital  (or 
treatment.  The  fever  from  which  he  saSisnd 
simulated  yellow-fever  to  such  a  deiigree  as  IP 
make  his  removal  to  the  Reception  hospital  of  tb* 
health  department  advisable.  Tlie  attack  proved 
fatal,  and  an  autopsy  revealed  a  yellow  liver,  a 
stomach  filled  with  blood,  and  the  other  organ* 
jaundiced.  It  was  the  unanimous  opinion  of  tht 
physicians  present  that  yellow-fever  was  the  ca«» 
of  death.  It  is  as  yet  unexplained  how  and  « 
the  disease  was  contracteii,  aa  it  is  re|x)rte^l  : 
the  health  officer  of  the  port  never  knew  of  vti 
fever  existing  at  any  port  at  which  tliM  VK,  J 
been. 

—  The  report  of  F.  H.  Winee,  m  m  "i 
the  tenth  census,  on  the  defective,                    .  »ai 
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is  full  of  tnteresting  details. 
lt>erof  males  confined  in  prisons  and  work- 
p  the  United  States  in  1880  was  53.004,  and 
In,  5,(K>5.  The  number  of  prisoners  to 
Bion  of  the  population  was  1,069  :  in  1870 
lUt  853.  There  were  1,833  insane  persiins, 
ot8,  and  076  blind  persons  to  each  million 
nt*i.  Tliere  were  21,50.5  out-door  paupers, 
1)3  inmates  of  almshouses,  during  the  cen- 

vrriter  in  tlie  August  number  of  the 
ri/Mryl>eginaan  interesting  discussion 
on,  '  Are  animals  happy?'  The  view 
,  practically  amounts  to  say- 
Sth  a  less  highly  organized 
■  be  happy.  While  many  of 
mces  are  suggestive,  they  are  not  founded 
broad  knowledge  of  biological  facts  which 
Mil  deserves.  The  article  lias  been  severe- 
leed  in  English  jieriodicala. 

las  recently  come  to  light  that  the  state 
York,  in  1808,  paid  to  John  M.  Crous  a 

I  dollars  for  a  remedy  against  hydrophobia 
9  considered  infallible.  The  measure  was 
ki  by  DeWitt  Clinton  and  Cliancellor 
JTbis  remedy  consisted  of  one  ounce  of 
I^Be  of  a  dog,  burned  and  pulverized  ; 
I^P^e  of  a  newly  foaled  colt,  dried  and 
bd;  and  •  a  scruple  of  verdigreas,^  raised 
lirface  of  old  copper  by  laying  it  in  moist 
The  warrant  of  the  comptroller  on  which 
lej  was  paid,  and  the  receipt  of  Crous, 
Le  with  other  state  papers  at  Alltany. 

II  sobmarine  torpedo-boat  briefly  descriljed 
^  recently  is  having  some  changes  made 
achinery  and  in  details  of  construction, 
e  equipped  with  horizontal  rudders  at  the 
addition  to  those  at  the  stem,  so  that  it 
submerged  with  an  *  even  keeL' 

t  of  the  amateur  aeronauts  whoee  ezperi- 
&  recorded  in  the  September  number  of 
tury  makeii  the  interesting  observation. 
poediately  upon  alighting,  all  remembrance 

Eof  the  journey  is  gone,  and   only 
ours  can  he  recall  his  experiences. 
after  a  battle,   soldiers   have  ex- 
S  the  same  ]>henomena. 

)  (em(.ierature  of  August,  1886,  was  over 
)ctt»  al»ore  normal  in  Iowa,  being  the  hot- 
ecord  for  over  twenty-five  years,  except- 
Brty  1881,  which  was  one  degree  warmer 
Bmber  of  hot  days  on  which  the  tem- 
lied  or  €<xce«Hled  80®  was  twenty -one, 
Ebitfhest  ever  recorded,  being  three  in 
|t,  1881. 


LETTERS  TO  TEE  EDITOR. 

•,*CoTrt9pondtnt»  are  requeMfd  la  Im  am  brief  a$  po»*{ble.    The 
trritcr*  nnmt  t9  in  <tU  ca»ta  reuvtrtd  o»  proof  of  good  faith. 

Barometer  exposure. 

Mr.  Claytun's  last  letter  on  the  above  subject 
shows  that  be  La^  been  rousideriu^  all  along  the  so- 
called  '  serration  ♦^fF&ct.'  It  seem-*  to  me  that  this 
narrows  dowu  the  problem  very  materially.  Kindly 
allow  me  space  to  einphasisse  a  point  or  two  that  I 
laid  dowu  in  my  previous  Iptter,  ami  to  (?ive  a  few 
facte  regarding  the  above  effect.  T  still  think,  that, 
if  the  wind  has  a  tendeney  to  diraiuish  the  pressure 
in  a  room  by  blowing  acrogs  a  chimney  oomraunicat- 
ing  with  it.  there  will  be  a  sHpht  draught  up  the 
chimney,  of  the  air  forced  into  the  room  on  the  wind- 
ward ride,  Mr.  Clayton's  theory  of  a  smoky  chim- 
ney is  natisfactory  only  as  a  theory,  but  the  facts  are 
all  against  him.  Any  builder  will  tell  him  that  a 
properly  constructed  chimney  will  draw  under  the 
conditions  mentioned  by  him ;  namely,  '  wind  blow- 
ing across  it  -  He  will  also  find  a  lartre  number  of 
cases  in  Boston  where  chimneys  have  been  built  up 
iu  such  a  way  as  to  make  the  effect  sujfcested  by 
htm  a  maximum  ;  and  this,  too,  to  obviate  a  lack  of 
draught. 

I  have  studied  the  above  serration  effect  with  «ome 
care,  and  have  compared  wind-velocity  and  baro- 
graph sheets  for  nearly  two  years.  Tlie  barograph 
18  enclosed  in  a  rather  tight  ca«ie,  and  its  sheet  has  a 
motion  of  about  .75  of  an  inch  per  hour.  The  highest 
wind  noted  was  36  miles  per  hour,  thougrh  there 
may  have  been  momentary  pusts  reaching  50  miles 
per  hour.  The  effect  was  noticed  rather  faint  with 
a  velocity  of  4  miles  per  hour.  Several  times  a 
velocity  of  28  milea  per  hour  produced  no  effect ;  and 
velocities  of  20  miles  per  hour,  with  no  effect,  were 
quite  frequent.  Almost  all  the  cases  occurred  with 
relatively  low  pressure,  and  they  were  often  mixed 
up  with  the  irregular  fiuctuations  so  often  noticed  at 
the  centre  of  a  cyclone.  The  maximum  effect  below 
the  middle  line  was  about  .010  of  an  inch,  with  a 
mean  value  of  alK>ut  .00>^  of  au  inch.  One  singular 
fact  noted  was  that  often  there  would  be  a  jump  of 
.010  of  an  inch  above  the  general  trend  of  the  line 
of  pressure.  A  part  of  this  might  be  caused  by  the 
momentum  of  the  pencil,  but  this  would  be  very 
sliffht.  It  would  be  very  interesting  to  try  the  effect 
of  opening  a  window  to  windward  while  the  serra- 
tion eflfect  is  taking  place.  I  believe  this  has  already 
been  done  to  some  extent,  with  the  result  that  the 
serrations  are  not  materially  chang'ed.  At  all  eveuts, 
I  find  that  amonfr  those  wLo  have  studied  the  prob- 
lem in  the  light  of  these  barograph  sheets,  there  is  a 
well-established  belief,  that  while  the  wind  has  an 
influence  in  producing  the  serrations,  yet  just  how 
it  acts  is  problematical.  Any  such  serration  effect 
by  the  wind  as  .100  of  an  inch  below  the  general 
pressure  line  is  well-nigh  incredible.  I  am  so 
strongly  convinced  on  this  point,  that  I  am  jierfectly 
willing,  for  the  benefit  of  the  readers  of  SriVnc*-,  to 
he  at  a  little  expense  in  order  to  enable  us  to  see  this 
effect  for  ourselves.  If  Mr,  Clayton  will  make  a 
tracing  of  one  of  his  best  effects,  and  send  it  to 
SciVncf ,  I  will  furnish  the  editor  with  the  funds  neces- 
sary to  reproduce  it.  I  impose  but  two  conditions, 
and  will  modify  these  if  Mr.  Clayton  thinks  them  too 
severe.  The  conditions  are,  1**,  the  chimneys  or 
trap-doors  of  the  house,  or  connecting  with  the  room, 
where  the  barograph  is,  must  he  near  the  centre  of  a 
rather  flat  roof,  that  is,  not  at  the  edge  or  near  the 
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rid^-pole  of  a  rather  Bteep  roof  :  2' ,  the  tracing 
must  exhibit  the  serration  effect  for  at  least  one 
yxoMr,  anfl  must  have  in  that  hour  not  less  Hmn  two 
downward  molionfl  of  the  peocU  at  least.  05«)  of  an 
inch  below  the  general  trace  of  the  preerare  at  the 
time.  Gas, 

Sept.  10.  

•Communistic  leanings.* 

In  your  reports  of  papers  read  at  the  Buffalo  meet- 
ing of  the  American  association  for  the  advancement 
of  science,  you  rtfer,  in  the  following  t«Tm8  {Science, 
Sept.  3»  p.  219),  to  a  paper  read  by  me  before  the 
section  of  political  economy  and  statistics  :  '"  The 
theory  of  rent  and  its  practical  bearings  was  dis- 
cuaaed  by  Edward  T.  Peters  of  Waj^hirigton.  and  with 
such  communistic  leanings  as  to  meet  little  approval." 

This  language  is  calculated  to  convey  to  the  reader's 
mind  an  entirely  erroneous  idea  of  the  paper  referred 
to.  That  it  is  not  based  upon  knowledge  will  appear 
from  the  fact  that  the  title  quoted  is  one  which  I  sub- 
mitted when  ray  paper  was  only  in  part  written,  and 
for  which  I  afterwards  substituted  a  title  better  suited 
to  the  narrower  ground  to  which,  on  the  score  of 
time,  I  found  it  necessary  to  confine  myself.  That 
title,  as  may  be  seen  by  referring  to  the  programme 
of  proceedings  for  Aug.  24,  was  '  Elrrors  in  the 
Eicardian  theory  of  rent.'  In  the  treatment  of  this 
subject  1  was  not  conscious  of  any  '  leanings  '  except 
a  leaning  to  scientific  truth,  my  paper  Jjeing  simply 
an  attempt  to  determine  whether  certain  proposi- 
tions embrooed  in  the  Rir-ardiun  doctnne  logically 
flow  from  the  assumptions  upon  which  the  doctrine 
ia  anpposed  to  be  founded,  and  also  to  compare  them 
with  certain  very  conspicuous  economic  phenomena, 
in  order  to  ascertain  how  far  the  theory  agrees  with 
the  facts  of  experience. 

I  will  not  ask  space  for  a  statement  of  my  views 
on  the  general  subject  in  question  ;  but  it  would 
interest  me  to  know  whether  Sciencey  which  may  be 
supposed  to  appreciate  the  significance  of  words,  and 
to  use  them  responsibly,  —  which,  moreover,  has  of 
late  done  itself  honor  by  the  breadth  of  its  hospitality 
to  various  shades  of  economic  thought,  —  would  stig- 
matize as  '  communistic  '  the  proposal  of  John  Stuart 
Mill  '*  to  intercept  by  taxation  for  the  benefit  of  the 
state  the  unearned  increase  in  the  rent  of  land  ;  ^' 
whether  it  would  apply  a  like  epithet  to  the  proposal 
of  Dr.  Adolph  Wagner,  the  distinRuifihed  professor 
of  political  economy  in  the  University  of  Berlin » 
"  that  niunicipalities  [I  quote  from  '  Land  and  its 
rent,'  by  President  Walker]  should  purchase  all  town 
property,  in  order  to  realize  therefrom  the  progres- 
sive increase  of  valoes  ;  "  or,  finally,  whether  the 
character  of  an  opinion,  and  the  epithets  fitted  to 
describe  it,  depend  entirely  on  the  degree  of  promi- 
nence of  the  person  from  whom  it  emanates. 

I  observe,  in  the  first  paragraph  of  your  report  of 
the  proceedings  of  Section  I,  the  statement  that  the 
section  had,  at  the  Buffalo  meeting,  "  been  compara- 
tively free  from  the  attacks  of  socialistic  and  eco- 
nomic cranks,  to  which  it  is  especially  subject,"  I 
trust  it  will  always  be  succesaful  in  keeping  off 
'  cranks '  of  every  description  ;  but  I  quite  as 
earnestly  hope  that  no  sickly  fear  of  giving  audience 
to  unpopular  opinions  will  induce  it  to  set  up  a  nar- 
row philistine  standard  of  economic  orthodoxy,  and 
brana  as  '  eommunista  '  or  '  cranks'  all  who  fail  to 
conform  to  it.  The  '  approval '  of  a  body  conducted 
upon  such  principles  could  be  readily  dispensed  with. 


Political  economy,  as  Prof.  H.  C.  Adams,  In  ..ii«  of 
the  excellent  economic  papers  recently  pi 
Science,  has  well  said,  might  beappropnat  j 

as  the  science  which  '  treat«  of  indofttrial  «uicinty.' 
Its  especial  province  is,  th*»refore,  in  a  large  degraiL 
the  arena  of  clashing  interests  ;  and  unless  Section  I 
of  the  Atuerican  association  proposes,  aa  a  section  Oif 
*  economic  science,'  to  enact  the  play  of  Haml«t  wttb 
the  part  of  Hamlet  left  out,  it  must  always,  from  the 
very  nature  of  its  functions,  be  '  especially  subject* 
to  the  introduction  of  disturbing  social  questions,  anil 
must  often  bear  views  advanced  which.  how«>rer 
sound  in  themselves,  and  however  disinterestedly 
scientific  in  their  origin  and  spirit,  will  moet  bat 
'  little  approval '  from  the  men  or  classes  wbote  ister- 
eeta  or  prejudices  they  may  happen  to  antagonize. 

£.  T.  Pktxba. 
Wublo^oo,  D.C.,  Sept.  9. 


An  electric  \o%. 

In   May,  1883,  I   sailed   from  Marseilles  for  tli 
Piraeus  on  the  steamship  Ava ;  Capt.  Aug.  Bretel.  t 
the  Compagnie  des  messageries  maritmies,  commani 
ing.     A  short  time  after  going  aboard,  I  noticeil  a1 
small  rope  running  through  the  saloon  over  thee 
doors  to  the  after  skylight,  and  thence  along  1 
of  the  ship  to  the  stern,  where  it  was   madel 
The  next  day  I  saw  the  captain  and  the  finst    ' 
looking  at  a  curious  instrumont,  which  looked  i 
thing  like  an  aerometer,  except  that  the  cnps  rev 
in  a  vertical  position.     This  instrument  was  fa^- 
to  the  rope  which  I  have  mentioned ,  and  throw^ 
board,  the  captain  meanwhile  watching  the  r&v 
tioos  of  the  wheel  through  a  powerful  field  gli 
As  it  did  not  geem  to  work  aatisfactorily,  it  «k 
hauled  in  ;  and  I  noticed  that  the  captain,  in  makioj 
Bome  repairs  to  the  rope,  used  a  stick    ' '  "    "  rton'i 
compound.     This  led  me  Ui  believe  tl:  vas  I 

copper  conductor  in   it,  and  that  eltcL... ...    u  9A 

form  was  being  employed.     There  was   no  opporl 
nity  at  that  time  to  make  inquiriea  ;  but  a  few  dtyl 
later  the  captain   kindly  permitted  me  to  see  the  i 
strument,  which  he  called  a  '  locb-moulinet,'  or  *  t^e* 
trical-mill-log.'      After   throwing   it  again   into    ' 
water,  he  took  me  forward  and  showed  me  theeartkl 
connection,  which   was  soldered   fast  to  one  of  the' 
iron    beams   of   the    ship.      Thence   the    wire   went 
through  the  chart-room  to  the  wheel-house,  wbert 
there  was  a  telephone.     This  electric  log,  it  seems, 
was  the  joint  invention  of  Capta.  Q.   Fleuriais  and  , 
Bretel,  and  was  so  arranged,  that,  when  conn 
with  the  cable,  it  formed  part  of  an  electric  circtiilL 
which  waa  opened  and  closed  with  every  revohttiod 
of  the  copper  shaft  to  which  the  four  ciips  or  *  --^ 
spheres  were  attached.     The   number  of  rerolt 
mode  by  the  shaft  in  a  given  time  was  of  cocrtt 
dependent  upon  the  speed  with  which  the  cups  v»r* 
dragged  through  the  water ;   in  other   wonh,  rtpr 
latetl  by  the  rate  of  motion  at  which  the  ship  ««* 
moving.     A  table  had  been  prepared  by  the  icrMi' 
tors,  showing  the  number  of  knots   per  hour  cwt> 
spouding  to  the  number  of  revolution*:  nf  mi.'  ^!.vf*.  is  , 
a  half-minute.     On  placing  the  log  ai 
arranged  that  it  could  be  switched,  i- 
revolution  of  the  shaft,  and  consequent  dtxiiugi 
circvut,  oaused  a  click,  plainly  audible  to  ud 
listening   at  the  telephone.      The   log    hav^^ 
allowed  to  run  out  to  such  a  diatancA  as  to  be  i 
caLly  free  from  the  influence  of  the  screw,  I 
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i-cg**^*"  * "       ji^cjnc  erni  ■at 
F^— .'  _^,  «1b*<    ^^.  ,^*>»  «r*ff  «»^  =*  ™* 


isif  ■sirrtntt.  tat  wstfi  "w-tirt.  «rr*-w^  irikf  e"?*cmr*I 
rnai^mni.  T-«rw-«— r  ti>«-  r-cner  icr:r  tad  ti?*  sbftfl. 
Ax  'b^L^Cj:  innrttt    .' .  .-«  ii»t  srr**-  V.  rtflurs  rrv-tc  rlw 

wire-  f  xr-sisbes  eiiTtnf*;  .v<£.ncction 


21^—*  ^  n^  yS.  toTiV  on  one  .ide  .  stnp 
SUm-'Ht.-  P"»gi^  STpStion  by  screw,  paw- 


betwe«n  the  commutator  brush  or  tonjruo.  K  S,  miuI  a 
Bell  telephone  in  the  chart  r\HM«  of  »h«»  *hi|v,  tho 
wire  making  several  spiral  turns  annxn*!  the  K>»j-n»i*e 
to  guard  ajrainst  snarlini;.  With  the  Kv  thus  towing 
Rsteru  of  the  vessel,  it  is  eviJeut  that  at  every  ncvxv- 
lation  of  the  U^-wheel  A  H  C  P  an  elei'tric  oirxMiit 
between  the  telephone  and  the  fine  and  vvpjM«r  of  the 
shank  is  made  and  brv^ken  by  menus  of  the  o\>|v|»er 
strip  mm  of  the  li);num  vitae  n>Uer  ^^>minJt  iut^^  ihhi- 
tact  with  the  elastic  tongue  It  S,  each  '  mak»  anil 
break '  being  sicualleil  by  a  tick  of  the  tolephiw*.    To 
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fiad  the  speed  of  the  ship  at  any  time,  it  is  oaly 
liecesAAry  to  count  the  naniber  of  ticks  to  the  half- 
(XDiuute,  as  mt>a8ur<»d  by  the  sand-glass,  atui  r«<n«i  off 
from  a  converting  table  the  number  of  knots  and 
fractions  corresponding  to  that  number. 

Sam  Hcbbahs. 


Science  for  a  livelihood. 

I  am  interested  in  the  oommunication  from  C.  B., 
Brooklyn,  N.Y.,  under  the  ah<ivw  raiitiouin  the  issue 
of  Science  for  Sept.  10.  Like  C.  B. ,  I  graduated 
with  Q  good  fioientiflc  education,  had  done  some  prac- 
tical work,  and  pousessed  a  ^-reater  dfsire  to  labor  in 
scientific  fields  than  to  do  any  thinj?  else. 

lu.stead  of  making'  ajiplicution  to  only  four  Bchools, 
however.  I  applied  to  over  sixty,  and  received  a 
negative  anawer  Trom  all  of  them,  and  at  the  end  of 
it  was  told  by  an  eminent  professor  in  Harvard  uni- 
versity that  there  were  at  least  fifteen  applicants  for 
every  vacant  place  of  the  kiud  in  the  United  States. 

That  was  nine  years  ago,  and  my  experience  since 
confirms  mo  in  the  belief,  that  if  the  student  is  with- 
out wealth,  and  has  no  friends  who  will  forward  him 
in  his  chosen  field,  he  will  do  wi*es*t,  and  be  most  in- 
dependent, if  he  turns  his  attention  to  aRricultural, 
roochanicni.  or  any  other  honest  occupation  by  which 
he  can  make  8on»e  money  ;  and  tlien,  aft<;r  his  money 
is  his  own,  he  can  put  as  much  of  it  a;i  be  »een  fit  into 
his  scientific  work.  Such  a  course  may  be  galling  to 
pride,  and  a  di;»appointment  to  friends,  but,  in  all 
probability,  there  are  few  positions  in  this  country 
where  a  student  of  small  means  can  find  sufficient 
work  in  the  natural  or  experimental  dciences  to  earn 
bread  enough  to  keep  the  wolf  from  the  door. 

W.   F.   FUNT. 
Winchester,  N.H.,  Sept.  18. 


Sea-w&ter  in  the  ears. 
Scienct  for  Sept.  10  has  a  paragraph  on  this  sub- 


ject, but  omits  to  mention  that  the  momentum  of 
tidal  waves  as  they  break  upon  the  beach  in  this  local- 
ity is  suflicient  to  drive  the  water  through  the  bath- 
er's nostrils,  and  up  along  the  eustacliinn  tube  to  the 
ears.  In  do  other  way  is  grt* ater  damage  done  to 
the  ear  in  sea-bathing  than  this,  since  one  cannot 
voluntarily  close  both  mouth  and  nose,  like  marine 
animals,  while  bathing.  I  once  saw  a  person  go 
int  J  the  water  with  his  nose  embraced  by  a  clothes- 
pin, and  the  greater  number  of  bathers  now  protect 
the  ears  with  wool.  Aa  I  very  well  know  from  per- 
sonal experience,  it  is  not  always  easy  to  keep  water 
out  of  the  ears  in  aurf-bathing,  but  I  beUeve  acci- 
dents from  this  cause  are  less  frequent  than  formerly. 

Sauuel  Sexton.* 
New  York.  Sept.  11. 

An  easy  method  of  measuring  the  time  of  men- 
tal processes. 

Mr.  Jaatrow's  method  of  measuriug  'simple  reac- 
tion time  *  by  means  of  a  circle  of  p«ople,  as  described 
in  Science  of  Sept.  10,  was  first  used,  as  far  as  I 
know,  by  Dr.  Holmes,  who,  as  he  said,  ''experi- 
mented with  an  apparatus  more  expen^iive  than  had 
evw  before  been  used,  and  yet  within  the  r«ftch  and 
means  of  everybody.''  The  result  obtained  from 
this  experiment  depends  largely  on  the  experience  of 
the  operators,  and  it  can  easily  be  reduced  to  ^  of 
a  second. 


If  Mr.  Jastrow  will  consult  the  AmrHran  jcnir 
of  science  for  S-- »— >' -r.  1871,  he  will  find  an 
count  of  some  ■  '-.on  reaction  and  distiu 

tion  time  made  '  t  iter,  in  which,  in  adiHtJg( 

to   color   and    fonn,  the   exercise    of   di«tingui<ihial 
tones  of  different  pitch   was  introduced.     The  ' 'fi^ 
tinction  times  '  given  in  that  article  are  considerablj 
greater  than  those  olJtained   by  Mr.  Jastrow.     "* 
time  of  a  single  reaction   only  w&«  U)ea«ur«d,j 
Htronply  suspect  that  in  all  cases  the  tiiiie<~ 
from  measuring  the  duration  of  a  series  of  r 
rapidly  succeeding  each  other  will  be  found  to  1 
shorter  than  that  deduced  from  siogle  measareiaea' 
The  reason  for  this  is  obvious. 

T.  c. : 

WaetainctoD.  D.O..  Sept.  IS. 


The  sea-serpent. 

With  this  please  find  an  extract  from  an 
report  by  Capt.   Robert  Piatt,  as«i-i 
geodetic  survey,  with  accompany! hjL. 
monster  '  seen  by  him  near  Cape  ' 
1S78.     Captain   Piatt  is  a   trained 
daily  occupation  at  that  time  was  to  : .  j 

be  saw,  and  nothing  more  or  less.     I  know  txpu 
Piatt  so  well  that  I  have  never  doubted  the 
enoe  of  such  a  monster  from  the  time  hu  rep 
made  known  to  mo  ;  and,  if  others  have  been^ 
cal,  I  hope  that  recent  events  have  proven  the  I 
beyond  question. 
lExtmot  from  a  report  by  Capt.  Robert  Piatt,  T.  S.  ( 

ami  MecMJetlc  survey,  tn  the  supetiotendent ;  wrtttMj 

board  the  U.  8.   ooaat-aorvey  iu.'booDer  Drift,  Oct 

1878.] 

*'  I  would  also  beg  leave  to  state  that  Auf .  * 
while  becalmed  off  Race  Point,  Cape  Coil,  about  f 
hundred  yards  from  the  veesel,  we  saw  a  sea-mo 
or  what  I  suppose  has  been  called  a  sen-serpent, 
first  appearance  was  that  of  a  very  large  round  t 
two  or  three  feet  in  diameter,  from  twelve  to  fift»< 
feet  high,  standing^  uprig:ht  in  tlie  sea.  bur  in  a  I 
minutes  it  made  a  curve  and  went  down.  It 
visible  about  three  minutec ;  the  second  aiirH-.tranrf,' 


about  half  an  hour  after  the  first,  the  monster  cam 
out  of  ttie  water  about  twenty-fiv-  '  •  ■»   •'■ 
to  about  thirty-five  or  forty  fee: 
in  diameter  ;  when  out  about    1       .^ 
and  went  down,  and  as  it  did  so  a  sharp  dor 
about  fifteen  feet  in  length  came  up      Thi*  ' 
connected   to   this  monster,    for    t}i>' 
moved  off  with  the  same  velocity.     I 
a  good  pair  of  glasses.     I  could  not 
had  a  mouth  or  eyes  :  it  was  of  a  bi 
enclose  to  you  a  rough  sketch  made 
mitted  to  all  on  board  who  saw  the  ■: 
all  agree  that  it  is  a  fair  represeutat  i 
as  it  appeared."  B.   A,   tjowwffc^ 

U.  S.  coast  surrey,  6ept.  4. 
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PSrCHOPBYSTCS. 
TBBi  is  a  comparatively  new  science,  although 
ilB  bc^giuniugs  can  be  traced  back  into  the  last 
iturjr.  Bat  until  comparatively  Tecenl  jeare  it 
ipied  a  eubordinat*  position  in  speculative  psy- 
iQgy,  and  the  phenomena  constituting  its  prov- 
itart'  were  not  assumed  to  be  distinct  enough  for 
ale  investigation.  At  present,  however,  a 
|ceriain  class  of  students  are  endeavoring,  by  ex- 
iit.  to  give  its  method  and  reaultd  that  exact- 
wbich  in  supposed  to  describe  the  function  of 
proper.  The  province  of  science  has  become 
[jDore  exactly  defined  in  the  course  of  its  develop- 
until  the  proper  criterion  of  its  function  is 
Tne.«i>>uremeutand  demonstration  of  its  results 
its  theories  out  of  the  reach  of  pr«:)ba- 
■njecture  and  e^jtablishes  tbem  upon 
■  bdaw  /  V.     Intro6p>ective  psychology  has 

either  pr^  i  nsatisfaclory  results,  or  the  uni- 

renal  prrpuAseasion  for  experimental  effects  has 
dwirt)d  lo  repreeent  it  eo,  and  thereby  contrast  it£ 
imcertaioty  with  the  tangible  and  demonstrable 
of  exact  science.  However  we  may  ac- 
for  it,  peychophyflicfl  haa  come  in  to  dispute 
Wrilorjr  of  the  older  psychology,  at  least  in 
prrwon  of  some  of  its  admirers.  It  likes  to 
tfrnk  ot  purely  introspective  psychology  as  out  of 
Idatr.  and  as  if  it  were  discredited  merely  because 
i»  of  iJie  past.  Innovntiou  and  change  have 
Inquirers  to  enthuM.tsm  for  the  new, 
k]»  bm»uee  aJI  the  great  triumphs  of  modem 
bare  been  conquests  over  old  views,  or 
itions  from  them  :  the  old  has  lost  its  prestige. 
Itki/i  hfts  suffered  more  from  this  spirit  than 
oM  ptycholot^,*  ^  ^^  '*^  calle^i  by  the  admirers 
diopby&ics.  The  latter  is  taking  rapid  pos- 
of  »rtentitic  and  philosophic  interest,  until 
y.t^  .  I  the  older  philosophy  are  beginning  to 
rehi  'ir  devotion,  and  to  despair  of  retain* 

■Ing  int   (Kiiiage  which  so  many  ages  have  paid  to 
hr  idol  of  refli^ctiv©  thought. 
Mr.  nibo<'»  r»?c<;nt  work  on  contemporary  Ger- 
psyrhotogy  f«<ekH  to  maintain  and  widen  this 
b  between  the  two  sciences  :  and  we  cannot 
^ot  rci^t  that  it  *h(>uld  hp  go  ;  for  they  are  really 
ftcivn-  iralJel  with  each  other, 

»e  DO  I :  ■  >nie  into  conflict  with 

otUier  than   i  lid  chemiittry.      Their 

m*V  be    1  but  are  not  on  that 


account  contradictory  ;  and  the  one  should  not  be 
made  all-absorbing  to  the  prejudice  of  the  other. 

We  frankly  admit,  however,  that  it  is  no  wonder 
the  scientist,  accustomed  as  he  is  to  experiment 
and  definite  results,  feels  a  sense  of  dissatisfac- 
tion with  the  study  against  which  i^sychophys- 
ic8  presents  the  charge  of  obscurity.  Kantian 
and  poet-Kantian  psychology  has  never  been 
characterized  by  perspicuity  ;  and  it  is  a  natural 
revolt  against  it  that  even  8i)eculative  Germany 
seems  to  have  abandoned  the  popular  gods  of 
philosophy  to  find  a  new  worship  in  exi)erinients 
and  facts  quite  in  contrast  with  the  genius  of  that 
people,  disposed  in  so  many  particulars  to  take  the 
high  a  priori  road  to  truth,  and  to  project  every 
thing  from  consciousness,  as  it  is  accused  of  doing. 
Hence  there  is  something  of  justice  in  the  claim  of 
psychophysics  :  it  does  tend  to  make  its  conclusions 
intelligible  to  experience  ;  and  that  is  a  very  great 
gain.  But,  with  these  legitimate  claims  to  our 
respect,  it  should  not  usurp  the  whole  province  of 
psychological  experience,  which  it  does  not  do, 
nor  repudiate  intros[)ection  as  a  proper  source  and 
method  of  knowledge,  which  it  is  too  much  dis- 
posed to  do,  forgetful  of  the  fact  that  in  so  doing 
it  really  undermines  the  final  test  of  its  own  results. 

The  field  of  psychophysics  is  much  more  limited 
than  one  would  at  first  subpect.  Its  name  might 
imply  at  least  a  partial  combination  of  physiology 
and  psychology  :  but  its  advocates  exclude  the 
main  and  distinctive  features  of  both  these  sciences 
from  it,  and  assign  it  a  very  limitetl  territory  ;  as 
Dr.  Wundt  affirms,  the  field  '  between  inner  and 
outer  experience.'  This  means  that  it  confines  its 
investigations  to  phenomeua  which  intermediate 
between  purely  mechanical  eventa  and  purely 
reflective  consciousness.  Hence,  on  the  one  hand, 
such  phenomena  as  circulation,  assimilation,  diges- 
tion, and  on  the  other,  .such  as  jjerception,  judg- 
ment, reasoning,  memory,  and  imagination,  are 
excluded  from  the  field  pf  its  inquiries.  Thus  it 
is  limited  to  the  phenomena  of  sensation,  which 
constitute  the  intermediate  chisa  spoken  of.  But 
even  this  class  is  not  considered  in  its  qiiaUtative, 
but  only  its  quantitative  relations,  henc»?  it  is  still 
more  limited.  Tliese  quantitative  characteristics 
consist  of  their  inten.sity.  psychic  constancy,  and 
reaction  time.  The  last  ui«y  lie  included  under 
that  of  psychic  coottants,  making  two  distinct 
problems  for  psychophysical  investigation.  That 
of  the  psychic  constants  is  the  more  important  of 
the  two,  as  it  has  a  liearing  upon  the  sjicculative 


problems  of  psychology :  it  is  ooncemed  mostly 
with  the  measurements  of  time  and  space,  or  with 
those  primitive  experiences  which  determine  the 
genesis  of  our  empirical  conceptions  of  them. 

The  quality  of  sensation  is  not  u  subject  of  ex- 
periment, but  the  characteristic  of  intensity  gives 
rise  to  what  is  known  as  Webor's  law,  wliich  de- 
signs to  express  the  relation  l>etwecn  Btiiuulus  and 
sensation  in  respect  of  their  quantity.  It  is 
found  that  sensation  does  not  increase  in  a  direct 
ratio  with  the  increase  of  stimulus :  and  hence 
the  law  is  formulated  to  express  a  geometric  ratio 
in  the  increase  of  stimulus,  and  an  arithmetic 
ratio  in  the  increased  intensity  of  sensation ;  or, 
inasmuch  as  the  absolute*  increase  of  stimulus  is 
not  always  the  same  to  increase  sensation,  it  has 
been  expressed  to  Ludicate  that  *'  sensation  grows 
witli  equal  increments  Avhen  the  excitation  grows 
witli  relatively  equal  increments ; "  that  is,  the 
ratio  between  the  quantities  of  atimulus  is  always 
the  same,  whatever  the  absolute  quantities  may 
be.  Tliis  law  is  quite  accurate  within  a  certain 
range,  but  requires  mmlifiication  as  we  approach 
the  maximum  and  the  minimum  of  sensation. 
The  ratio  between  stimuli  is  not  the  same  for  dif- 
ferent forms  of  sensation,  but  varies  within  a 
large  degree,  although  it  still  sustains  its  geomet- 
ric relation.  This  fact,  as  well  as  something  of 
the  scientific  accuracy  claimed  for  the  science, 
will  be  evident  in  the  following  table  of  measure- 
ments, giving  the  ratio  l»etween  stimuli  required 
for  the  several  senses.  The  numbers  indicate  tliat 
any  given  stimulus  must  be  increased  by  the 
amotmtof  itself  exi)re88ed  by  the  fraction  in  order 
to  pnxluce  a  perceptible  change  in  sensation. 
Nothing  has  been  determines!  for  taste  and  smell. 

For  touch , 1*8 

For  masooUr  effort......... .......M7 

For  temperature ...,.»...,.. 1-8 

For  sound .......IV 

For  light 1-100 

Thus  any  given  object  or  resistance  must  be  in- 
creased by  one-third  of  its  force  in  order  to  x»ro- 
duce  a  perceptible  increase  of  sensation  ;  and  so 
on  with  the  remaining  senses.  But  the  question 
arises.  How  far  do  such  results  give  mathemati- 
cal accuracy  and  exactness  to  the  science  of  psycho- 
physics?  It  is  claimed  that  its  accessibility  to  ex- 
periment gives  it  the  proper  exactness  of  a  science, 
and  that  the  old  psychology  is  a  mere  jumble  of 
verbal  disputes.  But  the  admirers  of  psychophys- 
ica  forget  both  their  own  admiasions  and  the 
ultimate  court  of  appeal  for  their  conclnsioiis.  as 
well  as  the  nature  of  the  phenomena  to  be  meas- 
ured. 

We  have  only  to  consult  the  above  table  to  dis- 
cover tliat  only  the  stimuli  are  expressed  in  dis- 


tinct quantitative  relations.  It  is  true  tliot 
can  be  definitely  meastu^,  because  tliey  are  ob 
jective  quantities  like  all  other  commensantbli 
forces.  But  it  is  very  different  with  the  intemttf 
of  sensation,  although  Weber  and  Fechner  jniH 
sumed  to  express  its  increase  ia  an  arithmetu 
ratio,  with  the  geometric  ratio  of  stimulus.  As  i 
matter  of  fact,  the  sensation  and  its  increase  are  t 
measured  in  ti^rras  of  the  exciting  cause :  if  the; 
were,  something  of  scientific  accuracy  w^ould 
given  the  results.  But  as  it  is,  the  only  d)iKtin<i 
knowledge  we  have  when  there  is  a  definite  incr 
of  excitation,  is,  that  there  is  a  perceptible  chaai;^ 
in  the  intensity  of  sensation.  All  matliemuti 
fonnulae  to  express  one  sensation  in  quantitatiTa 
relation  to  another  are  purely  gT^tuitooxt 
whether  one  sensation  is  once,  twice,  or  thn 
times  as  intense  as  another,  no  one  can 
to  declare  with  mathematical  defintt 
because  there  is  only  a  subjective 
for  intensity  of  sensation,  and  such  a  crtti 
affords  no  commensurating  unit  for  cithers.  Tlu5i*J 
admitted  by  jwychophysicists  themselvee  in 
plete  unconsciousness  of  its  sigtiiflcsance 
the  claims  of  mathematical  and  scientific  accnncy| 
for  psychology. 

"  Doubtless,"  says  Mr.  Ribot,  an  enthu 
defender  of  the  new  science,  "our  states  of  i 
sciousness  are  undetermined  magnitudes.  But  a  | 
it  impossible  to  determine  tbem,  that  is,  to  TOb>| 
mit  them  to  measure?  The  essential  comlitiijn  I 
of  measure  is,  that  there  be  a  fixed  relation  lic«  I 
tween  the  meaaiu-e  and  that  which  is  measured : '  I 
and  he  elsewhere  observes  that  **  there  is  no  it8il| 
or  common  meaBure  to  wliich  we  can  nafer  t»oJ 
sensations  to  determine  their  intensive  masaJ'j 
tudes."  A  still  more  forcible  statement  and 
mission  is  the  following  :  — 

"We    assert     without    hesitation    that    it 
brighter  at  mid-day  than  by  m(x>nlight ;  thai  th 
firing  of  a  cannon  makes  more  noise   titaa 
firing  of  a  pistol.     There  is,  then,  a  qtianlilativi 
comi>arison  of  sensations  ;  but  we  can  only  mJ! 
there  is  equality  or  inequality,  never  httu*  mang^ 
times  one  sensation  is  greater  Uian  another. 
the  sun  a  hundred  or  a  thousand  times  more  t»r 
liancy  tlian  tlie  moon  ?    Doee  a  cauuon  maLf  *| 
bundretl  or  a  thousand  times  more  noise  than  a  i>b 
tol  ?  It  is  impossible  to  answer  this  question.    Tli 
natural  measure  of  sensation  that  each  man 
sesses  reveals  to  him  the  more,  the  lese.  the  ««ittnl«l 
never    the    quantum.      Our    detemiinationv 
always  vague  and  approximate." 

Such  admissions  should  certainly  modifr  tirti 
pretensions  of  psychophysics  to  an  accuracy  wtf 
claimed  or  possessed  by  the  old  [jeychologr.  •n'l 
they  do  prove  fatal  to  the  claim  of  any  sadi  «-| 
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is  enjoyed  by  the  physical  sciences. 

importance  of  the  law  within  the 

Qiili  wiU  not  lie  denied  ;  but  as  long 

•  njMtiinption  for  purposee  of  definite 
|hui  inteusities  of  eens^alion  are  mathe- 

tiplea  of  each  other,  there  will  be  no 

■up{)o«ing  one  ratio  rather  than    an- 

ence  the  law  proves  ab&olutely  use- 

rroinjng  any  exactnera  in  psychology. 

it  could  reach  it  only  by  the  intro- 

hod,  which  peychophysicists  are  so 

(disparage,  and  yet  only  a  little  reflec- 

to  observe  that  introspection  in 

ba«ee  is  the  only  valid  testimony  to  the 

3y  obtained  and  foi-ttuilate<i.      The 

'  is  no  intelligible  reason  for  setting 

dtion  l>etween  introspection  and  experi- 

•  to  place  psychophysics  in  the  rank 
The  question  should  not  be  as 

I  or  mathematical  erjjreasion,  but  it 

be  truth  of  its  facts  and  concIusionB. 

with  matlienialieal  laws  and  expres- 

'  sole  criterion  of  truth  or  science, 

by  insinuoting  it  the  investigate^  but 

>  transient  and  ephemeral  nature  of  his 

ems  and  phenomena  of  psychic  con- 
rmuch  more  interesting  and  important. 
M-welcome  also  as  giving  much  more  defi- 
^^d  intelligibility  to  some  of  the  qxxes- 
iBnscttnflentalb^m.  and,  far  from  contra- 
il tbey  Heem  to  cont^rm  it.  The  illusionis 
^in  our  conceptions  of  time  and  space 
\  circumstances  stimulated  inquirers 
at  for  some  constant  in  our  various 
niuations,  and  to  measure  the  dura- 
ychic  phenomena,  or  the  intervals  be- 
ptimulus  and  sensation,  in  order  to  find 
ant  for  time.  The  time  was  when 
ata  of  intelligence  were  supposed  to 
invariable,  but  further  observations 
lexposed  to  all  the  illusions  belonging 
in  general,  and  hence  the  ques- 
both  as  to  their  origin  and  their 
aoscendental  philosophy  anticiimted 
,  in  making  them  ideal,  but  it  was 
in  talking  alx)ut  them  than  it 
its  views- clear  and  intelligible, 
nentttl  psychology  has  come  in  to  furnish 
i  definite  data  for  reconsidering  our  erapiri- 
doo8  of  them. 

|0rganization  exhibits  very  differ- 

I  in  different  parts  of  the  body : 

I  of  the  sensorium  distinct  and  co- 

atious  are   more  nearly   related   in 

it  others.    In  some  cases  it  is  also  dif- 

i  direction  in  the  moving  cause 


of  sensation.  Thus  in  dififerent  stages  of  matimty 
and  development,  space  relations  vary  in  definite- 
ness.  The  sensibility  of  different  parts  of  the 
body  has  been  accurately  measured  and  tabulated, 
so  as  to  show  the  different  ranges  of  experience 
in  sensation.  For  the  palm  of  the  hand,  the  fin- 
ger-tips, the  back  of  the  hand,  the  arms,  the 
shoulder-blade,  the  back,  different  parts  of  the 
face,  the  soles  of  the  feet,  etc.,  sensibility  varies, 
both  in  respect  to  the  threshold  of  sensation  and 
the  determination  of  separate  excitations.  In 
some  cases  there  is  only  consciousness  of  affec- 
tion, and  no  distinct  knowledge  of  location.  And 
in  the  case  of  vision  the  illusions  respec-ting 
geometrical  dimensions  are  indefinitely  numer- 
ous ;  so  that  serious  doubt  may  he  raised  as  to 
the  correctness  of  our  ordinary  spacial  judgments, 
and  some  other  constant  must  l)e  demande<l  for 
theoretical  purposes  than  is  found  in  practical 
experience. 

Hence  the  problem  has  been  to  find  whether 
vision  or  muscular  effort  was  the  more  accurate 
in  the  determination  of  space.  But  exj)eriment 
has  succeeded  only  in  showing  the  corrective  in- 
fluence of  one  sense  upon  another  without  dis- 
covering any  fixed  conception  to  serve  as  an  in- 
variable iiieaaure  for  space.  And  so  with  the  ex- 
perience of  time.  Innumerable  experiments  show 
that  our  conception  of  duration  can  be  vaiied 
with  all  sorts  of  circumstances :  sometimes  it 
appears  indefinitely  long,  and  at  others  incredibly 
short,  while  other  facts  go  to  prove  that  there 
was  no  difference  in  the  two  instances.  Now 
moments  may  seem  an  age,  and  again  tliere  seems 
no  interval  of  time  between  the  beginning  and 
the  end  of  hours.  And  again  o»u-  conception  of 
time  is  influenced  by  the  period  required  to  re-alize 
an  event  or  experience :  it  may  l>e  lengthened  or 
shortened  by  the  state  of  vitality,  or  the  state  of 
attention  and  application.  The  time  between 
stimulus  and  sensation  is  different  in  different 
individuals,  and  yet  it  cannot  be  determined  by 
subjective  measurement  ;  so  that  some  other  con- 
stant must  he  assumed  to  prove  variability  in  any 
case.  Hence  there  is  a  resort  to  heart-beats,  or  to 
certain  fomas  of  rhythm,  as  the  better  representa- 
tives of  oxtr  definite  conceptions  for  time,  and 
perhaps  to  certain  forms  of  co-existence  as 
criteria  for  definable  space.  Thus  sjiace  and  time 
do  not  appear  as  absolute  and  simple  as  supposed 
in  the  older  philosophy,  but  relative  and  complex, 
at  least  in  experience.  Other  mental  phenomena 
must  be  considered  in  our  notion  of  them. 

The  attainment  of  such  conclusions  is  due  en- 
tirely bo  the  experimental  method,  which  has 
insisted  upon  actual  demonstration  of  ail  specula- 
tions regnrding  ultimate  conceptions.     This  scien- 
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tiflc  spirit  has  added  new  interest  to  b  study  which 
was  threaten^  with  neglect,  because  it  was  too 
content  with  mere  assertion,  and  presumed  upon 
the  self-evidence  of  words  to  communicate  its  wis- 
dom. Although  it  may  determine  nothing  as  to 
the  quality  of  sensation  and  consciousness,  it  will 
do  much  to  drive  away  the  mist  that  has  ever 
liovered  over  many  psychological  speculations. 

Still  experiments  have  not  yet  deraooMtrated  the 
derivative  nature  of  time  and  space,  allhouRh  they 
have  gone  far  to  make  them  a  matter  of  iutelligible 
consideration  and  discussion.  They  have  shown 
the  variability  of  our  empirical  conceptions  of  them, 
but  have  not  deatroyecl  their  validity  as  pc«(uUito9 
of  ejtijerience,  because  no  special  sense- perception 
may  be  constant  enough  to  supply  a  criterion  of 
their  fixity.  Indetinite  conceptions  of  them  at 
least  are  always  assumed.  However  we  may  peek 
for  some  regular  and  uniform  experiences  within 
the  ken  of  conRciousness  to  serve  as  constants  for 
them,  or  as  the  phenomena  which  determine  and 
represent  our  conceptions  of  them,  we  shall  find  by 
closer  scrutiny  that  some  notion  of  time  and  space 
is  already  postulated  in  the  very  phenomena  sup- 
posed to  give  the  psychic  constants  for  them  ;  that 
is,  we  shall  in  vain  endeavor  to  go  outside  of  time 
and  space  to  discover  events  which  will  account 
for  them,  or  present  their  genesis  from  non  spacinl 
and  non-temp<^ral  relatione.  But  at  the  satue  time 
experiment  is  providing  data  to  render  them  ctearer 
and  more  tangible  to  ordinary  reflection  than  older 
Bpeculal  ions.  For  apace  the  theory  of  •  local  signs,' 
both  tactual  and  visual,  is  taking  the  place  of  tran- 
scendental conceptions ;  and  for  time,  the  theory 
of  discontinuous  stat-es  of  consciousness  that  may 
be  objectively  regular  and  uniform  in  their  causes. 

Among  the  most  important  coniributions,  how- 
ever, which  peychophysics  has  given  to  science, 
are  the  results  showing  the  dlitferential  functions 
of  the  nervous  system.  The  sense  of  temperature 
has  b«en  shown  to  be  as  distinct  from  touch  as 
that  is  from  vision,  and  even  a  different  nerve  is 
required  to  perceive  cold  from  that  which  per- 
ceives beat.  How  far  this  differentiation  of  the 
aensorium  may  be  carried,  no  one  can  predict. 
But  even  the  established  conclusions  of  the  pres- 
ent wilt  exert  a  far-reaching  influence  upon  psy- 
chological speculations,  and  none  more  tlian  the 
fact  that  distinct  nervous  organisms  are  required 
to  receive  representations  once  supposed  to  be  con- 
nected with  the  same  sense.  It  is  too  soon  to  pre- 
dict what  influence  it  will  have  in  modifying 
older  views  :  it  will  certainly  modify  them,  but 
there  is  always  a  truth,  even  in  the  past,  that 
avails  to  survive  the  mortality  of  language  ;  and, 
although  psychophysica  may  compel  us  to  recon- 
atnict  some  theories,  it  will  not  wholly  do  away 


with  the  intellectual  conquefete  of  history,  or  cMSt 
us  to  cast  dust  in  the  face  of  introspective  method*.  I 
merely  to  gratify  and  strengthen  an  unnecencrrj 
prejudice  against  older  opinions. 

J.  H.  Htsldp.I 


ANATOMICAL  AND  MEDICAL  KNOWL- 
EDGE OF  ANCIENT  EGYPT. 

In  a  paper  read  at  a  recent  meeting  of  the  Roy«I 
institution  of  Great  Britain,  Prof.  A.  Macalislw 
gave  an  account  of  the  ancient  anatomical  atul 
medical  knowledge  of  Egypt,  of  which  the  follow- 
ing is  a  summary  from  the  La7ieet. 

The  surviving  fragments  of  tlie  early  Uteratare 
of  Egypt  are  mainly  of  a  religions  character  ;  but 
this  is  rot  to  be  wondered  at,  for  the  genius  of  tJi« 
people  was  essentially  religious,  and  their  doctriiM^ 
of  the  future  state  leavened  their  national  life  ia 
almost  every  particular.  To  them  the  liody  wm 
an  integral  pfirt  of  the  immortal  humanity  :  there- 
fore it  could  not  be  pemiitted  to  turn  to  decay, 
but  had  to  be  preserved  from  corruption  that  it 
might  be  a  fit  i-eceptacle  for  the  soul  to  dwell  lo 
through  eternity.  Their  treatment  of  the  body 
was  thus  de|)endent  on  their  belief  of  its  relatiun 
to  the  soul,  and  this,  we  learn  from  their  religion* 
AvrilingB,  was  a  relationship  of  eternal  independ* 
ence.  To  secure  |>erpetuttl  preservation,  the  bulf 
had  to  be  properly  embalmed,  the  cavities  o|jeu(eil 
and  subjected  to  the  action  of  antiseptio. 
Although  the  body  was  sacred,  under  the  «.ped»I 
protection  of  the  god  Thoth,  though  each  part  wm 
under  the  guardianship  of  a  special  divinity,  Jti 
this  sacrednesa  did  not  preclude  careful  iuspectioa 
and  the  processes  necessary  for  ptipservatioa.  f< 
all  parts  had  to  be  peri)etuated. 

Embalming  wa3  a  religious  rite,  to  be  perfonD«J 
by  the  priests  of  the  Cultus  ;  and  the  histotiaa 
Herodotus  has  preserved  for  us  what  is  doubtless 
a  sulffitantially  accurate  account  of  tlie  different 
methods  whereby'  it  wa8  done  in  the  later  times  in 
which  he  lived.  The  organs  removed  from  the 
bodies  of  persons  of  the  better  classes  were  not 
returned  into  the  body,  but  were  preserved  in  ^asf* 
of  alabaster  or  stone,  surmounted  by  the  beads  uf 
the  four  divinities  of  Hades,  the  sons  of  Honu 
and  Lsis. 

During  the  ascendency  of  Greek  influeooe  la 
Egypt,  Alejcandria  earned  the  reputation  <il  heag 
the  chief  school  of  anatomy  and  medicine  in  the 
world.  Erasistratus.  who  lived  in  the  day*  <rf 
Ptolemy  Soter,  B.C.  285,  was  an  anatomist  of  mth 
enthusiasm,  that  he  and  hie  disciples  received  fro«n 
the  king  criminals  condemned  to  death. 

But  this  Alexandrian  school,  although  ii|ua 
Egyptian  soil,  was  easentially  Greek  in  ^lit: 
even  Herophilus  had  learned  some  of  his  ua^ioaj 
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^nuragoras  of  Cos,  although,  as  the  anatomy 
«arlier  Gre^k  school  had  been  derived  from 
,  it  was  but  returning  to  the  mother-country 
Bdidons  of  culture  derive<l  therefrom.  It 
I  Egypt  Democritus  of  Alnlera  studied ,  and 
I  fitted  to  teach  anatomy  to  Hippocrates,  the 
i>f  medicine.  Die  three  pithy  and  graphic 
ion  anatomy  (wliich  are  extant),  which  it  in 
led  Democritus  sent  to  Hij»pocrate^,  may 
live  been  tlie  result  of  his  Egyptian  training. 
Iter  period  it  waa  at  Alexandria  tliat  Galen 
id  his  study  of  anatomy  under  Heraclianus, 
le  anatomical  school  of  Alexandria  survived 
he  Mohammedan  invasion  of  Amru  in  A.D. 

PIch  even  of  the  earlier  Greek  medicine, 
and  pathology  was  derived  from  Egypt, 
jfem  both  directly  and  tndireclly.     Most  of 
etable  drugs  in  use  iji  Greece  were  natives 
rpt ;  and  Oalen,  sfieaking  of  one  prescrip- 
le<i  *  epigonos,'  tells  u«  that  it  was  obtiiined 
ytum  of  Ibe  temple  of  Ptah,  at  Mem- 
quotes  it,  and  other  Egyptian  prescrip- 
tbe  book  Narthex,  written  by  Hera  of 
ia. 

icaJ  (.N^Ueges  of  far  greater  antiquity  than 
ff  ^Uexandria  existed  in  the  prieatly  i*cho<:>ls  of 
Iu8»  Heliopolis,  Sai»,  and  Theben.  These 
nach  more  faithfid  exi>onenLs  of  the  purely 
iao  system  of  the  art  of  physic^ 
he  ancient  medical  litem tti re  of  Egypt,  two 
complete  treatises  are  stilt  extant,  and  six 
»n  fragments  of  others.  .These  vary  in  date 
I  perfection.  Tlie  most  complete  are  the 
DS  Ebers  and  the  Medical  papyrus  of  Berlin, 
ragments  which  are  noteworthy  are,  the 
I  museum  papyrus,  formerly  the  property 
Royal  institution,  the  Papyrus  VI.  of  Boulaq, 
1  of  Turin  and  Paris,  the  Coptic 
it  in  the  Borgia  lilirary,  and  the 
884  of  Leyden. 
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COiyOMIC  STATISTICS. 

is  another  of  the  hamibucha  which 

of  this  generation  are  diligent  in 

Encyclopedic  in  character,  it  deals 

of  production  and  consumption 

I  in  all  countries  where  numeri- 

obtained.     The  germ  of  the  work 

^ered  in  a  volume  published  by  the  same 

in  lfi67,  which  presente<I  certain  commer- 

tiatica  cnllected  during  an  extensive  voyage 

liie  earth,     Since  then  two  similar  world- 

[^-../t -./.„*•//...*,  ttbrn  tier  viilker.    Ein  handbuch 
y  •niruiri.     VoD  Dr.  Karl  tox  Scbkk- 


tours  Imve  been  undertaken,  while  official  reports 
ha%'e  been  ransacked  to  yield  up  their  treasures. 
The  result  is  tliis  book,  containing  a  mass  of  sta- 
tistical information  in  regard  to  almost  every  con- 
ceivable commodity  which  nourishes  man,  or 
which  enters  into  manufactures  as  raw  material. 
The  scoiH'  of  the  work  embraces  the  statistics  of 
minerals,  mechanical  forces,  machinery,  steam- 
power,  electricity,  money  (both  pafier  and  metal), 
waterways,  railroads,  postal  service,  telegraphs, 
marine  cables,  and  telephones. 

To  Ulustrate  the  plan  pursued,  the  section  treat- 
ing of  grains  is  here  analyzed.  At  the  outeet  is 
given  the  proportion  of  the  area  of  Euro|>e  which 
is  devoted  to  the  culture  of  the  several  cereals  dur- 
ing successive  decades  in  different  countries.  The 
condensed  tables  reveal  the  wheat  situation  at 
once.  Unfortunately,  however,  in  such  a  work  as 
this  the  picture  cannot  be  a  late  one,  and  is  useful 
in  large  part  only  for  pur[)Ose8  of  comparison. 

No  figures  are  apparently  given  for  any  year 
since  1883  ;  but  the  author,  in  arriving  at  averages, 
has  been  careful  to  choose  j^eriods  of  l^itimate 
length  to  be  used  in  such  comparison.  The  tables 
are  re-enforced  not  only  by  summaries  of  the  crops 
produced,  the  exports  and  imports,  and  the  con- 
sumption, both  total  and  per  capita,  but  also  by 
historical  and  descriptive  matter.  One  table  shows 
us  the  source  of  English  wheat  in  successive  years. 
Five  pages  are  set  apart  to  the  statistics  of  the 
Unite<l  States,  Avhile  the  South  American  grains 
receive  their  share  of  attention.  This  is  finally 
all  summariised  in  one  short  tabulation,  present- 
ing the  total  world-production  of  wheat,  rye, 
barley,  oats,  and  com,  in  hectolitres  and  centi- 
metres. 

There  is  little  attempt  to  generalize  from  these 
census  wastes  of  figures  ;  but  no  one  can  pick  his 
way  through  this  interlacing  of  exports  and  im- 
ports, as  here  interwoven,  without  reflecting  upon 
the  immense  fact  of  the  internationalism  of  trade. 
But  a  century  ago  the  total  of  the  world's  export 
trade  in  corn  waa  but  eleven  million  hectolitres, 
while  now  it  annually  reaches  tive  hundred  and 
fifty  millions. 

Tlie  fortunes  of  some  comparatively  insignifi- 
cant commodities  are  tracked  from  country  to 
country.  Neither  pork-packing  in  Chicago  nor 
the  trade  in  human  hair  is  neglected  ;  and  no  fact 
is  too  minute  for  this  fact-hunter,  who  carefully 
informs  us  that  the  skilful  hair-trader  distinguishes 
between  French  and  German  hair  by  the  sense  of 
smell.  One  of  the  most  valuable  tabulations  is  that 
on  p.  640,  summarizing  the  present  condition  of 
the  world's  trade.  Naturally  the  grand  total 
values  of  im^iorts  and  exp«»rt8  do  not  exactly  bal- 
ance, the  former  lieing  about  ten  per  cent  in  excess 
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of  the  latter :  these  are  36,691.  and  83,645  million 
marka  reepectively.  Of  this  amount,  our  own 
country,  fourth  in  the  race,  furnishes  about  one- 
tenth  :  Great  Britain  leads  with  one-fifth  ;  while 
France  and  Germany  hold  the  intermediate  posi- 
tions. By  such  tables  the  work  supplements  and 
often  corrects  Mulhall's  statistical  volumes,  and  is 
more  satisfactory  in  so  far  as  Dr.  Scherzer  is  more 
generous  in  stating  his  authority  for  statistics, 
which  are  necessarily  more  or  less  a  matter  of  dis- 
pute. This  literary  accomplishment  is  one  not  yet 
acquired  by  Mr.  Mulhall.  Especially  desirable  are 
such  references  when  the  statistics  of  gold  and 
silver  are  given.  Not  a  little  of  the  confusion  of 
the  present  discussion  concerninj::  the  merits  of 
bimetallism  is  due  to  the  conflicting  statistics  of 
gold  and  silver  production  ;  and  all  vrriters  on  the 
subject  should  he  careful  to  state  their  authority 
when  using  such  flg^ures  as  a  Irnsis  for  argument. 
Here  Dr.  Scherzer  follows  Neuman-Spallnrt  and 
Soetbeer.  The  work  is  scliolarly  and  painstaking, 
and  will  Im?  of  service  to  all  students  desin^us  of 
new  statistical  concluBions  or  verification  of  others' 
work. 


CONN'S  EVOLUTION  OF  TO-DAY, 

This  book  is  defined  by  the  author  as  »'  a  sum- 
mary of  tlie  theory  of  evolution  as  held  hy  scien- 
tiata  at  the  present  time,  and  an  account  of  the 
pix^resa  made  by  the  discussions  and  investiga- 
tions of  a  quarter  of  a  century."  Tlie  book,  how- 
ever, deals  chiefly  with  the  evolution  of  animals. 
Inorganic  evolution  is  dismissed  with  some  few 
words  about  the  nebular  hypothesis,  and,  partly 
in  statement  ami  partly  by  implicaiion,  the  author 
expresses  the  view  that  inorganic  evolution  is 
scarcely  worthy  of  treatment  by  scientific  meth- 
ods and  hy  scientific  men.  In  so  doing,  he  ignores 
the  entire  field  of  geology.  In  a  manner  e<]ually 
curt,  the  subject  of  vegetal  evolution  is  passed 
over,  and  the  author  begins  his  theme  proper, 
which  is  a  discussion  of  the  nature  of  the  evidence 
for  and  against  the  doctrines  of  animal  evolution. 
He  nowhere  gives  a  clear  and  coraprehensive 
definition  of  evolution,  though  thtj  mtro<iuolion 
is  largely  devoted  to  a  discussion  of  the  term,  and 
to  a  denial  that  evolution  is  equivalent  to  Dar- 
winism. Throughout  the  book  an  evolution  of 
animal  forms  is  maintained,  but  the  doctrines 
taught  by  Darwin,  as  understood  by  the  author, 
are,  in  general,  though  rather  vaguely,  denied. 
The  reader  is  made  to  feel,  that,  in  the  author's 
mind,  Darwinism  is  the  name  of  something 
wicked    that    good    people   must   disavow ;  and. 

Evolution  of  lo-day.  Bjr  H.  W.  COiW,  Ph.D.  New  York, 
Pufnaw.  I8S6.    8'. 


while  the  author  reaches  the  conclostoD  thai  ercrfa 
tion  is  probtibly  true,  he  wishes  it  to  be  untler* 
stood  that  there  is  no  taint  of  Darwinism  in  hi* 
1)elief6. 

Tlie  first  chapter  treats  of  the  mntabillty  of 
species,  in  which  various  facts,  arguments,  and 
opinions,  pro  and  con,  are  briefly  set  forth,  and 
an  attempt  made  to  derive  an  average  therefrom  ; 
as  if  u  mean  result  of  contradictions  coulil  \ye  imeil 
as  a  proximate  trutli,  in  the  same  manner  thai  ■ 
mean  of  instrumental  observations  is  used  as  on 
approximate  deterinination.  Tlie  same  error,  hut  in 
a  minor  degree,  lurks  in  the  remaining  chapters^ 

In  the  second,  third,  fo\u-th.  and  fifth  chapter*, 
the  author  reviews   the  argumentit  for  evolnti«MJ 
derived  from  the  principles  of  classificatitTn.  th*' 
paJeontologic   succeission  of   forms,  the    develnp- 
ment  of  the    embryo,    ami    the  geographic  dis- 
tribution of  animals.     In  these  four  chapters  l«? 
skilfully  and  fairly  charact4>rize8  four  lines  of  in- 
ductive reasoning  by  which  the  8f>ecia1ization  nf  ft 
multiidicity  of  forms  is  demouBtrated,  and  alao, 
though  not  quite  so  clearly,  shows  how  pro»fr¥« 
towards  higher  forms  results  therefrom.  This*  iwn 
of  the  book,  which  is  the  Ixxiy  of  the  work.  ba» 
great  merit  as  a  popular  and  fair  «liscusaion  of  the  j 
subject  of  the  evolution  of  animal ».  It  is  roasonithlt  I 
devoid  of  technical  terms,  while  broad  fa<^ts  und  1 
general  ]>rinciples are  happily  stated  and  explainod  I 
to  the  understanding  of  intelligent  readers  who] 
are  themselves  not  s.pecialists  in  jsotMogy.     In  lliui  J 
respect  the   Ixwk    is    timely  ;    and    the    gea«fTal| 
reader  can  gather  therefrom  a  very  good  concq»- 1 
tion  of  the  doctrines  of  animal  evolution,  and  thffi 
status  of    development-opinions  among  scientific  | 
men,  and  of  the  new  problems  connected  thert-j 
with  that  are  arising  through  expanding  research.  [ 
The  author  has  made  as  successful  an  ejcposititin  I 
of    this  sxibject  as,  perliafis,  is  possible  by  lliwl 
methotl  of  treatment,  which  is  a  chanuterinOioal 
of    facts    and    arguments,    in    lieu   of    a    gnuid| 
marshalling  of  the   facts  themselves,  —  it   hnin^ 
the  plan  of  the  author  to  write  for  Uie  gencnJ| 
public  rather  than  for  the  smaller  bo«ly  of  Kieo-j 
tific  men. 

If  the  reader  of  Mr.  Conn's  book  could  htttl 
I>reliminary  study  of  some  one  order  lyt  pUnla  ( 
animals,  or  of  some  line  of  embryologic  de*e 
ment,  or  if  he  couM  study  the  origin  and  struc-l 
tixre  of  some  mountain-range,  or  the  geology  of  I 
some  river  drainage-system,  so  fui  to  lie  aWr  t«»  j 
fully  appreciate  the  multitudinous  facta  that 
gathered  into  some  simple  induction  by  tlwl 
patient  labors  of  modem  scientific  researrh.  th*"  I 
general  characterizations  of  the  author  wt«W  j 
have  a  profound  effect.  Perhapa  no  man  in*7  { 
have   a   very  clear  comprehension   of  wli»t  U**! 
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jloctrine  of  evolution  is,  untQ  be  has  bad  an  ob- 
active   Btudv  in  at   least  some  narrow  field  of 

cb. 

The  new    questicius    and    accessory  principles 

rhich  are  rapidly  springing  up  about  the  central 

ctrinfs  of  evolution  are  pretty  well  set  forth  in 

he   i*eventh   chapter,   entitled   '  More   recent  at- 

apts  to  explain  evolution.' 

The  last  chapter  is  on  the  evolution  of  miui. 
and  it  is  altogether  unsatisfactory.  It  seems  to 
are  been  written  as  a  logical  conn^Jement  to  a 
rork  on  aninxal  evolution,  but  it  deals  rather 
Bore  with  moral  and  metaphysical  speculations 
with  the  factjs  of  the  science.  Ho  far  us  it 
I  of  human  evolution,  aside  from  its  specula- 
it  refer'^  simply  to  tlie  animal  man  in  his 
2o61ogic  relutioDE.  Human  evolution,  that  is. 
be  development  of  those  chtiracteristies  wliieh 
ke  man  nmn, — the  growth  of  human  activi- 
—  is  ignored,  and  yet  this  is  the  largest  sub- 
ct  in  the  literature  of  the  world,  embracing,  as 
\  doee,  the  evolution  of  arts,  the  origin  and  de- 
elopmeot  of  institutions,  languages,  philohophies, 
opinions,  and  aU  modem  scientific  psychology. 
But  a  very  small  part  of  human  evolution  is 
abrat-ed  in  theories  of  man  and  monkey  kinahip. 
■Jie  origin  and  growth  of  the  humanities,  i.e., 
bo**  things  which  characterize  humanity,  liave 
Iways  ^leen  the  subject  of  history  ;  and  all  his- 
9r>'  is  now  in  process  of  reconstruction  upon  a 
Jer  theory  tlmn  any  which  \va&  hitherto  ob- 
kined,  and  every  writer  in  his  own  tield  postu- 
\  evolution  by  discussing  the  origin  and  devcl- 
Dt  of  tlie  art,  the  institution,  the  Janguau*', 
irphiloeophy,  or  the  psychic  operation  of  which 
lie  treats.  J.  W.  Powelx. 


SIDG WICK'S  HISTORY  OF  ETHICS, 

This  little  book  by  Professor  Sidgwick  is  a  re- 

■int  of  his  Article  on  ethics  in  the  '  Encyclopaedia 

ritannica.'  with  considerable  alterations  and  ati- 

ItioDS.     As  originally  published  in  the  encyclo- 

Nlia,  it  was  necessarily  quite  condensed  in  style, 

ud  it  still  retains  that  character  to  a  great  ejc- 

teiit,  thus  presenting  a  much  greater  quantity  of 

mBWer  ttian  is  nsnally  found  in  books  of  the  same 

ixe. 

The  work   is  designed  especially  for  students, 

I  it  seems  to  us  admirably  adapted  to  its  pur- 

Thc  compression  of  the  style  is  perhaps  a 

[Jrocn  a  literary  itoiot  of  view,  but  this  is  of 

ijuencc*  in  a  tuxt-book.     The  work  is 

» three  parts,  treating  of  Orecro- Roman, 

firistian.  and  m<Klem  ethics  respectively.     It  is 

rideutly  based,  us  the  author  lumself  says,  on 

O^tltHtM  of  thf  Mttory  of  flhtc*f<yr  EngH*h  rtadert.    By 
NaT  BioawicK.     Lutuluo,  J/cicmiUan,  l8tW.    W. 


a  thorough  study  of  the  original  authors,  only 
certain  small  portioos,  chiefly  in  part  ii.,  being 
written  at  second-hand.  It  is  marked,  too,  by 
almost  perfect  impartiality, —  a  merit  of  the  tirst 
order  in  an  historical  work,  but  at  the  same  time 
one  seldom  found  in  k>  high  a  degree,  Tlie  author 
has  l)een  engaged  in  controversy  with  many  ethi- 
cal writers,  and  it  might  have  been  thought  that 
a  history  of  ethics  from  his  pen  would  partake  of 
the  same  character.  On  the  contrary,  it  is  de- 
voted almost  exclusively  to  the  work  of  exposi- 
tion, with  only  occasional  criticisms  when  they 
seemed  really  required  to  point  out  serious  defects 
in  the  systems  descril>ed. 

In  tlie  tirst  part,  attention  is  mainly  directed  to 
the  three  great  ethical  philosophers  of  ancient 
Greece,  —  Socrates,  Plato,  and  Aristotle  ;  and, 
though  less  than  fifty  pages  are  devoted  to  tliem, 
tlieir  modes  of  thought,  their  leading  dc»ctrine8, 
and  their  relations  to  each  other,  are  very  clearly 
brought  out.  The  author  also  traces  the  connec- 
tion between  all  the  Greek  ethical  systems,  and 
shows  in  an  iiitereHting  way'*  how,  from  the 
spring  of  Socratic  conversation,  flowed  the  di- 
vergent streams  of  Greek  ethical  thought."  The 
second  part  of  the  l)Ook  is  much  shorter  than 
either  of  the  others,  as  it  should  be  ;  for,  whatever 
may  have  l>een  the  Intluence  of  Christianity  on 
practical  mi>rality,  it  can  hardly  be  said  to  have 
contributed  much  to  ethical  philosophy.  In  treat- 
ing of  modem  ethics.  Professor  Sidgwick  confines 
himself  in  the  main  to  English  philosophers,  on 
the  groimd  that  hit*  work  is  intended  for  Elnglish 
readers,  void  that  English  ethical  thought  has 
devflope<l  itself,  for  the  most  part,  independently 
of  foreign  influence ;  to  which  he  might  have 
added,  Lhat  English  ethit.'al  philosophy  is  by  far 
the  most  important  thathasapfx^ared  in  the  world 
in  modem  times.  The  doctrines  of  the  various 
English  phiUiscphers  are  briefly  but  clearly  out- 
lined, and  Hi>ecial  care  is  taken  to  point  out  the 
positive  contributions  of  each  tliinker  to  the  ethi- 
cal thought  of  the  world.  Professor  Sidgwick'a 
Ixxkk  can  be  heartily  commended  to  all  who  wish 
for  information  on  the  important  and  fascinating 
subject  of  which  it  treats. 


THE  PSYCHOLOOY  OF  REASONING. 
M.  BlXET,  a  prominent  member  of  the  Society 
of  physiological  psychology  in  Paris,  has  Iwen 
bu?y  for  many  years  in  experimenting  upon 
hypnotic  Bubjects,  who  seem  to  be  so  abundant 
and  interesting  in  France.  He  has  formed  one  of 
a  small  l>and  of  workers,  with  Charcot  as  their 

La  pMffchologie  du  ratMonnemtut ,  rechervAft  tjcpirimen' 
tale* par  thvpnoiUme.    P»r  ALVasD  BnilT.  Paris,  fiaiffr^tv, 

8W.    \i*. 
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bead,  who  hove  brought  to  light  many  striking 
and  remarkable  facts  about  these  abnormal  con- 
ditions. TliiB  work  suggested  to  M.  Binct  that 
some  light  might  be  shed  on  the  nature  of  the  rea- 
soning process  bj  observing  the  half-conscious 
actions  of  hypnotics  ;  and  the  book  before  us  is 
the  result  of  this  suggestion.  The  volume  has 
been  called  out  upon  a  alight  provocation,  and  its 
argument  in  brief  is  as  follows.  A  perception 
may  l)e  compared  to  the  reading  of  a  book  :  we 
attend  to  the  sense,  and  not  to  the  letters ;  we 
read  foiMething  into  these  black  mflrks.  So,  too, 
our  sensations  are  taken,  not  for  what  they  are, 
but  for  what  they  stand  for,  for  what  they  tell. 

By  means  of  these  perceptions  the  mind  forms 
images,  which  are  Its  fundamental  elements.  It 
is  these  images  that  form  our  stock  in  trade,  and 
their  prevalent  nature  determine*  many  of  our 
peculiarities  of  mind.  They  consfitnte  one's 
mental  background,  one's  appeivepMve  lient. 
These  images  come  into  combination  and  suggest 
each  other  as  well  as  fuse  together.  The  laws 
that  condition  this  procpsa  are  the  laws  of  associa- 
tion of  ideas,  on  which  the  English  psychologiyts 
lay  such  stress.  A  close  analogy  can  be  traced 
between  a  syllogism  and  the  process  of  percep- 
tion :  the  perception  is  the  conclusion  ;  it  expresses 
a  judgment  ;  it  says,  for  example,  this  is  an 
orange.  Tlie  remembered  images  which  enable 
me  to  recognize  this  as  an  orange  play  the  part  of 
the  major  premise,  for  this  too  expresses  the  re- 
sults of  past  experience  ;  and  the  minor  premise 
which  is  brought  into  relation  with  the  major  by 
a  certain  similarity  is  the  sensation  itself.  The 
analogy  is  closer  than  this  crude  outline  indicates, 
and  is  really  a  highly  suggestive  view  of  the  mat- 
ter. It  makes  the  syllogism  the  fundamental 
process  of  the  human  mind.  It  makes  the  triad, 
in  which  a  middle  term  aoLs  aw  the  go-between  for 
two  others,  of  the  utino&t  importance.  This  is 
the  mechanism  of  reasoning,  the  general  formula 
for  getting  valid  deductions,  ae  well  as  a 
fundamental  natural  process  of  the  human  miml. 
Man  is  thus  in  a  new  sense  a  rational  animal  ; 
reasoning  is  a  8<irt  of  new  sense. 

In  the  course  of  the  development  of  this  argu- 
ment many  interesting  and  valuable  facts  are 
brought  out.  It  is  only  just  to  the  author  to 
notice  a  few  of  these.  One  result  of  his  exf>«»ri- 
mentatioo  on  hypnotics,  and  one  physiological 
point,  will  serve  as  siimples. 

The  subject,  an  hysterical  young  girl,  was  told 
that  M.  Fer^  (an  associate  of  M.  Binet)  would  be 
invisible  to  her.  From  that  moment  on,  she  nm 
against  him,  and  thought  it  a  miracle  that  she 
should  t>e  opposed  by  something  she  could  not 
aee  :  a  hat  on  his  head  seeme<l  suspended  mysteri- 


ously in  the  air.  At  the  close  of  the  sewion  thev 
forgot  to  dif<abu8e  her  of  this  forced  idea,  and 
three  days  later  M.  F^re  was  still  invisible  ;  and. 
what  was  more  remarkable,  it  was  found  that  she 
had  lost  all  remembrance  of  him  :  she  knew 
neither  his  name  nor  his  person,  although  he  bad 
lieen  her  friend  for  ten  years.  When  he  waa 
made  visible,  she  did  not  recognize  him.  At  this 
period  she  had  an  hystero-epileptic  attack,  and 
from  then  on.  M.  Fere  was  her  old  friend  as  br- 
fore.  This  case  is  use«l  to  iUustrate  the  law  of 
regression,  which  requires  the  most  unstable  ond 
latest  acquired  knowledge  to  go  first  in  dissolu- 
tion, and  to  be  re-acquired  last  in  ev»ilutiun.  The 
patient,  in  recovering,  first  recogiiij5t'<l  BL  F^r^*  as 
nn  object,  tlien  generally  as  a  roan,  ami  lastly  i:tir- 
ticularly  as  her  old  friend. 

In  discussing  the  topic  of  the  criterion  of  tlitr 
dilTerence  of  two  sensfitions,  the  point  Is  maJe 
that  two  sensations  are  distinct  when  they  hare  a 
different  local  sign,  a  differemtly  arrange^l  group 
of  accessory,  seconflary  sensations.  Two  compa*- 
points  are  felt  a>4  two  when  they  have  sufficiently 
different  local  signs.  This  local  sign  means  tlist 
they  can  be  localized,  M.  Binet  tries  the  exptci- 
ment,  and  tinds  that  wlien  two  j»ointR  are  at  suck 
a  distance  apart  as  always  to  seem  dL«<tiiict  what 
simultaneously  touched,  then,  when  either  is 
touched  separately,  one  can  decide  with  confidtaiw 
whether  the  touched  fi\iO\  is  to  the  right  or  to  the 
left,  i.e.,  one  can  localize  the  sensation  ;  hut  when 
the  distance  bcftween  the  compass-ftoints  is  Ifs» 
than  this,  the  points  are  localixo<l  correctly  only 
half  the  time,  i.e.,  as  often  a«  the  action  of  iiwr« 
guessing  would  bring  about.  This  point  is  a  real- 
ly valuable  contribution  to  the  psychology  of 
touch.  M.  Binet 's  8tu<ly  can  be  recom mewled 
for  its  suggestiveness  and  the  facts  incidentally 
noticed,  as  well  as  for  his  ingcmious  analogita 
between  psychology  and  logic.  J.  J. 


The  Medical  and  turgicai  reportrr  t^vp^  tfif 
following  interesting  facte  concenii 
supply  of  the  Emropean  capitals  :  h' 
list  with  Ikt  2(^,000,(M)0  litres  of  pun»  water  every 
twenty-four  hours  (her  population  U*ing  34d,fl9L 
every  inhabitant  can  disj>oee  of  Gftl  litna  l*t 
diem) ;  London  comes  next,  for  every  one  of 
whose  4,08f>,040  inhabitants  there  ore  300  \xim 
daily  ;  Paris  takes  the  third  place,  h   -  'ilifn  i 

amoimtingto  2,340,134,  and  each  inli  vitif  I 

for  alimentary  uses  68  litres  per  tiiom.  tuii  Utl 
eecondary  purposea  169.  —  a  total  of  221  lilpaJi 
Berlin  has  l,802,2HJi  inhabitants,  with  140  litr*«| 
daily  to  each;  Vienna,  770,172,  I0t1  litn^  Madi;J 
Naples,  463,172,  with  200  Utres  ;  and  Turin,  j 
59y,  with  OS  litres  a  head  every  t%venty-four  I 
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COMMENT  AXD  CRITICISM, 

C  CS  NO  MORE  IMPORTAJ^T  SUBJECT  for  both 

t  and  action  than  tlie  wholef^tmeness  of  the 
ipply  of  our  large  cities.  It  has  lieen  esti- 
ihat  in  the  city  of  Brooklrn  the  daily  con- 
Dn  of  milk  Amounts  to  152,575  quarts.  A 
rable  part  of  thia  forms  tlie  sole  fooJ  of 

■of  children  and  invalids,  and  it  is  there- 
I  greatest  importance  that  it  should  be  of 
Jieat  degree  of  purity  Attainable.  The  influ- 
it  work  to  deterioriate  milk  are  manifohi. 
iiW8  thexnselvea  may  be  affected  with  tulier- 
or  some  other  form  of  diseaae  M'hich  may 
medium  of  Uie  milk  be  oommtinieated  to 
earner,  or  the  sanitary  condition  of  the 
In  which  these  animals  are  coufine<l  may  be 
dive  na  to  render  the  atmosphere  impreg- 
pritlx  filth  and  the  ^^""s  of  decomposition, 
^t  most  i>eraicioualy  u|>on  the  milk.  In 
this  subject  before  Ute  Maasachusetta 
iety.  Dr.  B.  F.  Daven|)ort  called  atten* 
the  readiness  with  which  milk  will  absorb 
lea,  and  alao  to  the  fact  tliat  the  milk  which 
ered  in  Boston  is,  at  the  time  of  its  delivery, 
days  old,  and  that  it  has  been  exposed 
irobability  of  contamination  a^  to  be 
itly  on  the  very  point  of  souring.  He 
no  inconsiderable  part  of  the  summer 
thitt  changed  condition  of  the  milk, 
(ft  believes  tliat  the  difference  in  the 
tn  of  human  and  cow's  milk  in  a  child's 
k»  owinx  to  the  difference  in  their  chemi- 
that  of  cows  being  acid,  and  the 
i«»utral  or  alightly  alkaline.  If  milk  could 
the  consumers  on  the  same  day  of  ttxi 
and  in  a  condition  free  from  all  im* 
re  w  DO  doubt  that  this  would  be  an 
factor  in  reducing  the  sickness  and 
infantile  population. 


\  O.  PiCKERiNO,  the  director  of  the  Har- 
!  obarrratory,  has  put  forth  a  ^lamphlet 
^  broachee  a  scheme  which  may  retsult 
■dfantage  to  the  a.%tronomical    world, 
Ulna  to  the  outer  world,  which  i*  slowly 
|to.  190.  — t«M. 


but  surely  benefited  by  all  progress  in  science. 
The  premises  from  which  Professor  Pickering 
starts  are  these :  obeervatories  with  good  instru- 
ments but  no  funds  to  pay  observers,  and  good 
astronomers  with  no  instruments  or  money  to  get 
them.  Like  all  schemes  of  this  day,  I^fessor 
Pickering's  is  one  of  consolidation.  He  would 
have  a  ftmd  raised  the  income  of  which  should  be 
available  for  |)aying  the  cost  of  astronomical 
work,  whether  it  be  done  at  Harvard,  at  the  Lick 
observatory,  or  in  Europe,  —  no  matter  where, 
BO  long  as  the  workers  were  fit  for  their  labor. 
As  Professor  Pickering  is  cog^nizant  of  the  gcKxl 
results  obtained  with  the  Elizal>eth  Thompson  fxmd 
for  scientific  investigation  in  general,  being  one 
of  the  trustees,  we  jud^e  he  must  l>e  encouraged 
to  employ  the  same  metliod  in  his  own  field.  The 
plan  as  given  in  the  pamphlet  is  one  deserving  the 
attention  of  all  able  to  aid  scientific  work. 


The  Lick  observatory,  although  so  well  equipped, 
is  a  case  in  point.  Of  the  tTfK),000  given  by  Mr. 
Lick,  iJu'«)O,<H)0  have  been  expended  for  the  •  plant.' 
Although  the  whole  plan  of  the  observatory  has 
l>een  made  with  direct  reference  to  keeping  ita 
running  expenses  low,  it  isclearthat  the  company 
of  astronomers  will  have  to  be  kept  suuill.  It 
would  require  a  staff  of  at  least  ten  astronomers  to 
return  the  full  results  from  the  outOt,  and  at  preii- 
ent  not  more  than  three  can  be  employed.  The 
work  of  these  must  be  concentrated  on  the  large 
equatorial,  and  even  then  their  energies  will  not 
be  sufficient  to  utilize  every  moment.  Now.  this 
is  Professor  Holdeu'a  plan,  and  we  suspect  he  was 
hard-pressed  to  devise  it :  '*  We  mean  to  put  the 
large  telescope  at  the  disposition  of  the  world  by 
inviting  its  moat  distinguished  astrunomera  k>  visit 
us  one  at  u  time,  and  to  give  to  them  the  use  of 
the  instrument  during  certain  specific  hours  of  the 
twenty-four.  Each  day  there  will  lie  certain  hours 
set  apart  when  the  observatory  st  \lf  will  relinquish 
the  use  of  the  equatorial  to  distinguished  special- 
ists who  wdl  come  from  the  United  States  and 
from  £uro|)e  to  solve  or  to  attack  some  one  of  the 
many  unsolved  problems  of  astnmomy.  In  this 
way  we  hope  to  make  the  gift  of  Mr.  Lick  one 
which  is  truly  a  gift  to  science,  and  not  merely  a 
gift  to  California  and  to  ita  university.*' 
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In  a  becent  number  of  Seitnce  it  wus  stated 
that  cholera  ditl  not  seem  to  l>e  very  active  In 
Italy,  although  it  had  extended  thence  to  Txneste 
and  Fiume.  From  here  it  has  invaded  Cartnola 
and  Croatia,  At  Lie,  a  village  of  Croatia,  it  soenis 
to  have  awakened  to  new  life,  develo|)e<l  doubtless 
by  read<Tii  of  the  unsanitary  condition  in  which 
it  has  found  the  in  habitants  of  that  place,  some 
nine  hun«lred  in  number.  Although  it  peems  to 
have  hut  jnstapiK'ared  in  that  pliu-e,  ninety  persona 
are  reported  as  having  contracted  the  plague,  of 
which  number  twenty-eight  are  already  dead.  It 
will  be  seen  from  this  that  the  disease  must  be  of 
a  very  virulent  type.  The  excitement  among. the 
people  is  said  to  \w  intense  and  uncontrollable. 
The  scenes  which  were  enacted  iu  Spain  during 
the  epidemic  which  ravaged  that  country  are  be- 
ing repeated  in  C*roatia.  The  physicians  are 
lieing  stoned,  and  wives  and  children  deserted. 
The  superstition  of  these  people  is  so  great  that 
almost  any  form  of  barbarity  may  be  expected. 
The  matter  begins  to  have  a  serious  a»i>ect  for 
central  Europe,  when  cholera  in  a  virulent  form 
baa  obtauied  so  firm  a  foothold  in  Austria :  and, 
if  the  disease  continues  to  spread,  something  like 
a  panic  may  be  anticipated.  If  the  report  of  the 
appearance  of  cholera  at  Pesth  is  confirmed,  the 
danger  is  greatly  increased,  as  the  onwartl  march 
of  this  epidemic  disease  is  greatly  favoretl,  wheji 
it  reaches  cities  situated  upon  rivers  which  are 
great  highways  of  travel. 


The  FEVEB  which  broke  out  in  Biloxi,  Harrison 

county,  Mifig.,  in  August  last,  has  occasioned  great 
excitement  and  alarm  tbroughuut  the  length  and 
breadth  of  the  Mississijipt  valley.  The  opinion 
was  expressed  by  us  at  that  time,  that  it  was  un- 
doubtetlly  yellow-fever.  This  was  based  upon  our 
knowledge  of  the  skill  and  experience  of  Dr. 
Joscjili  Holt,  president  of  the  Louisiana  state 
board  of  health,  who  declared  the  disease  to  be 
of  that  nature.  This  opinion  has  been  contro- 
verted by  the  physicians  of  Biloxi,  which  is  not  a 
matter  of  surprise,  and  also,  as  apfiears  in  the 
daily  press,  by  the  physicians  of  the  U.  S.  marine 
hospital  service.  We  have  just  received  from  Dr. 
Holt  a  detailed  account  of  the  outbreak  and  its  sub- 
sequent history,  and  are  more  convinced  than  ever 
that  the  citizens  of  Biloxi  have  had  true  yellow 
jack  in  their  midst,  and  that,  if  the  disease  is 
now  under  control,  that  result  has  been  attained 
by  the  vigorous  action  of  the  Louisiana  Inxird  in 


instituting  a  quarantine  against  the  infected  dtr. 
Hnd  this  not  been  done,  the  existence  of  the  fever 
would  prol«ibly  have  been  concealed  until  it  hnd 
obtained  such  a  hold  that  months  rather  thw 
weeks  would  have  elafised  before  it  %vci8  con- 
quered. It  is  a  Bad  commentary  on  human  nature, 
that  not  only  the  people,  but  even  medical  men 
and  ulllcialfi.  will  attempt  to  <lelude  tliemseln's 
into  the  belief  that  a  pestiferous  disease  docs  ocA 
exist  in  their  midst,  simply  to  avoid  the>  risks  to 
reputation  and  commerce  which  a  knowledge 
of  the  true  state  of  things  would  ureate,  wtitiii 
they  must  know,  from  an  experience  which  hu 
been  repeated  over  and  over  again  in  tlie  put, 
that  concealment  or  suppression  can  at  best  avail 
nothing,  and  that  such  a  policy  can  but  rrtull 
iu  a  wide-spread  and  probably  uncoDtroUabk 
epidemic,  which  will  cause  untold  suffering  and 
mit;ery,  and  increase  the  mortality  a  hundred- fold, 


THE  BRITISH  ASSOCIATION  FOB  THE 
ADVAJSVEMENT  OF  SCIENCE, 

The  British  association  meeting  is  now  drawint; 
to  a  close,  and  may  be  said  to  have  been  vtanr  suc- 
cessful in  all  respects,  but  without  any  great  t«i' 
sation.     About  twenty-tive  hundred  tickets  1uit»> 
Ix'en  taken  for  it,  and  the  local  arrangements  wn« 
most  complete.     A  special  feature  in   them  is  a 
large  exhibition  of  the  manufactured  prodnctn  of 
this  «o-C4illed  •  workshop  of  the  world.*     ' 
has  been  exercised  in  the  selection  of  tb- 
which  must  Itave  t>een  priKluced   within  a  rndiUft 
of  fifteen  miles  from  the  centre  of  the  town,  aud] 
they  illustrate  in  a  remarkable  degree  the  appUcn* 
tions  of   science  and  art  to  manuiacturini;  prv- 
ceases.     A  very  large  number  of  tirma  have  ate* 
thrown  open  their   works   to  the   inspection  of 
visitors.     An    unusual  number    of   colonial  anil 
American    visitors    are    attending    the  meetin4:,  j 
among  the  latter  of  whom  Professor  Barker  *nJ'J 
Prof.    Carvill    Lewis,   both  of    Philadelphia,  arel 
prominent  figures.     The  president.  Sir  W.   Dow-| 
son  of  Montreal,  opened  the  meeting  with  on  wl-^ 
dress  upon  "The  gedogj  of  the  Attantio 
and  the  land  on  its  borders,"  whicii,  togvliier  witbl 
the  addresses  of  Prof.  G.  H.  Darwin,  prenideot  of  I 
the  section  of  mathematics  and    physics,  and  <if| 
Mr.  Crookes,  president  of  the  chemicAl  secikn,! 
will  be  found  in  full  in  NaUirt  ft»r  Sept.  2.    Tb<*| 
subject  of  the  former  was  *'  The  value  of  the  unitj 
of   geological   time,  from   the   point  of  vlow  t>f| 
cosmical  phvsicp."     Mr.  Citxdces  dwelt.  In  8«n<r  j 
what   hypothetical  fashion,    it  is  true,  with  Ihf } 
genesis  of  the  chemical  elements,  and  he  suggvat<^  j 
a  process  for  theu-  evolution  by  the  gniduul  cool- , 
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;  of  primordial  matter  tercued  '  protjle '  (analo- 

I  to  protoplasm),  which  contained  witlUn  itself 

potentiality  of  all  possible  atomic    weights. 

'  keynote  of  tlie  fireeidential  address  by  Profes- 

or  Bonnry  to  thegeolo^cal  section  was  contained 

the  phrase,   "the   application   of  raicroecopic 

jrsifl  to  discovering  the  physical  geography  of 

agies."     In    the    biological   section   Mr. 

uthexB,  the  president,  drew  attention  to  the 

past  history  of  those  species  of  plants  which  still 

I  a  portion  of  the  existing  flora.    Sir  F.  Gold- 

nid,  who  presides  over  the  geographical  section, 

ak  for  bis  subject  *'  The   means  of  popvdarizing 

(  study  of  geography,"  a  contribution  to  which 

k  is  seen  in  an  exliibition  of  appliances  therefor. 

during  the  meeting.      In   the    section   of 

[(e<conomic  science  and  statistics.  Mr.  J.   Biddulph 

D,  in  his  presidential  address,  gave  an  expo- 

I  of  the  claims  of  this  eiihject  to  a  scientific 

Status.     In  that  of  mei^hanical  science,  the  presi- 

|dent,  Sir  James  N.  Douglas,  dealt  with  the  j»ecul- 

llarly    ajiprofiriate    subject    of   lighthouses,   since 

I  probably  the  largest  manufactories  of  lighthouse 

[apparatus  in  the  world  are  to  be  found  in  Birioing- 

kbain.     Lastly,  in  the  anthropological  section,  Sir 

lOeorge   Campbell    recommended  from   the  presi- 

Idential  chair  the  systematic  and  Hcientitie  cultiva- 

>  lion  of  man  with  a  view  to  both  physical  and 

mental  qualities,  —  •  homi-culture,'  in    the  same 

eexiae  as  oyster-culture,  bee-culture,  etc. 

Turning  to  the  general  work  of  the  meeting,  it 

may  be  remarked  that  there  were,  at  its  commence- 

L  ment,  between  six  hundred  and   aeveu  hundred 

Ipapers  to  be  rvad  and  discussed  in  these  various 

ons.     Geology  seems  the  most  prolific,  that 

on   tieing   almost   overburdened   with  work. 

Two  subjects  for  special  discussion  were  selei-ted 

soma    months    ago  :    1^,    '  The  theory  of  color- 

▼ifiioB ; '  2°,  *  The  nature  of  solution.*    The  latter 

confintsd   to  the  chemical   section,   but  the 

[former  was  conducted  at  a  joint  meeting  of  the 

physical  and  biological ;  and  it  was  remarked  at 

I  outset  that  on  no  previous  occasion  had  two 

Dns  held  a  joint  discussion.     The  result  was 

K>  SMCoessful,  that  it  is  hoped  this  precedent  may 

be  followed.     No  formal  pai)ers  were  read,  but  the 

subject  was  opened  by  Lord  Rayleigh,  who.  in  a 

^H«|jeech  of  some  length,  reviewed  the  theory  from 

^^^f*  physical  ixnot  of  view.     Colors  might  differ  in 

^ftbree  ways,  —  brightness,  freedom  from  dilution 

Hpirith  white,  and  hue  :  hence,  from  any  four  colors 

^^  and  black,  a  match  might  be  made.     He  iindsted 

very  •trongly  on  the  distinction  in  eflfect  between 

twt«ii^  colors  (or  paints)  and  mi.\ing  lights.     No 

other  kjiown  colors  tlian  red,   violet,  and  green 

wen»  •  pcimaxy.'  though  it  was  possible  that  some 

'  unknown  tints  might  be  the  real  primary 


ooloi's.  In  the  so-called  color-blindness,  color- 
vision  was  usually  twofold,  or  dichroic.  All  that 
he  said,  however,  involved  the  assumption  (prob- 
ably true)  that  a  mixture  is  more  complicated  tlian 
its  ingredients.  Dr.  Konig  of  Berlin  followed 
with  an  account  of  a  large  series  of  very  careful 
experiments  upon  elementary  sensatiouH  of  color, 
—  an  analysis  of  color-sensations  without  any 
hypothesis,  —  which  led  him  to  the  conclusion 
that  the  views  of  Thomas  Young  as  to  color, 
viewed  in  the  bght  of  modem  experimentaJ  re- 
search, were  cerlainly  true.  Dr.  Michael  Foster, 
speaking  from  tlie  physiological  point  of  view, 
pointed  out  to  the  physicists  the  difficulty  of  aj>- 
plying  their  theories  of  color,  and  expounded 
Bering's  theory,  according  to  which  colors  might 
he  divided  iulo  pairs,  one  of  which  produced  as- 
similation in  the  substance  of  the  retina,  and  the 
other  dissimilation,  such  as  blue  and  yellow,  red 
and  green,  and  so  on.  BIr.  J.  Tennant  ptinted 
out  that  both  Bering's  and  Young's  theories  had 
three  indef»endent  variables,  and  led  to  the  same 
general  results.  As,  however,  Bering's  unques- 
tionably exf>lained  the  phenomena  of  simultaneous 
contrast  best,  he  preferred  it  on  that  ground.  The 
discussion  came  to  a  premature  end,  from  lapse  of 
time.  That  uixm  the  nature  of  solution  was 
opene<l  by  Dr.  Tilden,  who  had  studitnlthe  subject 
mainly  from  the  point  of  view  of  the  thermal  phe- 
nomena occurring  at  solution.  Be  presented  an 
able  summary  of  our  knowledge  of  the  subject, 
and  showed  that  the  solubility  of  a  salt  depended 
mainly  on  its  melting-iH>int,  as  well  as  on  simi- 
larity of  constitution  l>etween  it  and  the  solvent. 
Dr.  Nicol  ehowe<li  experimentally  that  the  mole- 
cules of  a  salt  stood  in  the  same  relation  to  all  the 
molecules  of  the  water  in  which  it  was  dissolved, 
or,  in  other  words,  that  salts  did  not  retain  their 
water  of  crystallization  in  sohition.  Dr.  Arm- 
strong, Mr.  Hartley,  and  Dr.  UladsttJne,  however, 
differed  from  this  view,  considering  that  the 
h3rpotbeei8  of  'residual  aflSnity,'  broached  by 
Helmholtz.  afforded  a  sufficient  explanation  of 
observed  facts. 

At  one  of  the  general  evening  meetings,  Profes- 
sor Rucker  delivered  a  brilliant  lecture  to  a  very 
large  audience,  upon  '  Soap  bubbles.'  Tlie  ex- 
perimental illustrations,  all  of  which  were  pro- 
jected on  a  screen  by  the  electric  light,  were  of 
exceeding  Iwauty  and  invariably  successful.  The 
particular  point  brought  before  the  audience  was 
the  thickness  and  other  properties  of  the  black 
film  of  the  bubble.  The  unit  of  measurement 
employed  was  the  raillionth  of  a  millimetre.  It 
was  shown  that  this  thickness  varied  considerably, 
but  tliat  the  optical  and  electrical  methods  of 
measurements  agreed   closely  in  any  particular 
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case.  Generally  these  black  films  range  from  7.3 
to  14.5  unite  in  thicknesa,  so  that  from  4  to  720 
molecules  could  lie  side  by  side  Uierein,  a<MX)rd- 
ing  to  the  view  of  the  size  of  molecnlee  adopted. 
A  very  extraordinary  phenomenon  was  the  sharply 
marked  edge  of  the  black  film,  a  sodden  and  not 
a  gradual  increase  of  thickness  taking  place,  be- 
tween it  and  the  colored  film.  Tlie  influence  of  sur- 
face tension  and  viscosity  upon  this  was  discussed, 
and  the  important  influence  of  these  researches 
upon  the  dynamical  theory  of  liquids  was  iu- 
sMted  upon  ;  the  lecturer,  who  quoted  Sir  William 
Thomson  in  supiwrt  of  his  views,  considering  that 
in  this  sharp  edge  there  was  exjierimental  evidence, 
first,  of  a  minimum  of  surface  tension;  and.  sec- 
ondly, of  an  alteration  of  the  nature  of  force  in 
play  betweei^the  molecules,  which  had  often  been 
assumed  in  physical  investigations,  but  of  which 
direct  evidence  had  hitherto  been  wanting. 

A  day  was  devoted  to  the  consideration  of 
electrical  subjects  from  the  mechanical  or  en- 
gineering side.  A  warm  discussion  took  place 
upon  the  relative  merits  of  electric  light  and  mm- 
eral  oil  for  lighthouses,  the  general  result  being, 
that,  even  for  lights  of  a  low  order,  the  electric 
light  could  compete  most  favorably  in  every  point, 
as  to  efficiency,  first  cost,  and  cost  of  maintenance. 
The  balance  of  evidence  brought  forward  was 
unquestionably  on  the  side  of  the  electric  light 
as  regards  fog  jienetration.  On  the  question  of 
secondarv'  batteries,  some  remarkable  evidence 
was  adduced  as  t(»  the  improvements  in  detail 
lately  effected  therein .  which  rendere<l  them  more 
practically  permanent,  and  free  from  disintegra- 
tion. The  most  important  subjectt  however,  was 
that  of  electric  Bafety-lami«  for  miners'  use.  Mr. 
Swan  exhibited  his  latest  form,  which  fultilled  all 
the  conditions  laid  down  two  years  ago  for  the 
Ellis  Lever  prize.  The  lamp  was  self-contained, 
and.  with  a  current  of  0.4  amperes,  gave  the  light 
of  one  candle  for  twelve  hours  :  it  weighed  five 
pounds  and  a  half,  and  its  secondary  battery  was 
much  more  simply  recharge<i  than  an  ordinary 
Davy  lamp.  Moreover,  a  most  ingenious  fire- 
damp indicator,  accurate  to  within  0.5  |»er  cent, 
was  attached  to  it.  Mr.  Swan  claimetl  that  it  was 
more  efficient,  more  safe,  and  more  economical, 
than  any  miner"'a  lamp  in  use. 

At  the  general  commiittee  meeting  held  Sept.  6, 
Sir  Henry  Roscoe  was  elected  president  for  the 
meeting  to  commence  at  Manchester  on  Aug.  »!, 
1887,  and  it  was  agreed  to  meet  in  Bath  in  1888. 
An  invitation  from  tlie  government  of  New  South 
Wales  was  received  for  forty  or  fifty  repre- 
sentative members  of  the  association  to  be  present 
at  Sydney  in  January,  1888,  when  the  centenary 
of  the  colony  would  be  celebrated.    It  was  resolved 


to  entertain  the  invitation  ;  and  the  council  was 
empowered  to  accept  it,  if,  after  due  inquiry,  they 
were  of  opinion  that  a  suflScient  number  of  truly 
representative  men  would  agree  to  go. 

On  the  night  of  Sept.  6  a  lecture  was  ^ven  to 
the   whole  association  by  Profeaeor  Rutherfurd, 
who  broached  that  night  for  the  first  time  what 
might  be  termed  a  *  telephonic  theory  *  of  liearing. 
According  to  it.  the  cochlea  does  not  act  on  the 
principle  of  sympathetic  vibration,  but  the  haire 
of  all  it«  auditory  cells  vibrate  to  every  tone,  just 
as  the  drum  of  the  ear  does ;  there  is  no  analysis 
of  complex  vibrations  in  the  cochlea  or  elsewhere 
in  the  i>eripheral  mechanism  of  the  ear  ;  the  hair- 
cells  transform  sound- vibrations  into  nerve-vibrs- 
tions  similar  in  frequency  and  amplitude  to  the 
sound-vibrations  ;  simple  and  complex  vibrations 
of  nerve  energy  arrive  in  the  sensory  cells  of  tlie 
brain,    and   there  produce,   not  sound  again,  of 
course,  but  the  sensations  of  sound,  the  nature  of 
which  depends,  not  upon  the  stimulation  of  dif- 
ferent sensory  cells,  but  on  the  frequency,  ampli- 
tude, and  form  of  the  vibrations  coming  into  the 
cells,  probably  through  all  the  fibres  of  the  audi- 
tory nerve.     On  such  a  theory  the  physical  causr 
of  liarmony  and  discord  is  carried  into  the  hniin, 
and  the  mathematical  principles  of  acoustics  find 
an  entrance  into  the  obscure  region  of  conscious- 
ness.    Now,  if  nerve  energy  were  only  electrieity. 
that  theory  would  probably  be  acce]>ted  at  once ; 
but  nerve  motion  is  very  sluggish  wlien  compaivd 
with  electricity.     The  lecturer  for  five  years  had 
kept  this  theory  back,  because  he  felt  that  he  had 
no  e^'idence  of  the  possibility  of  sending  a  rB{U(l 
succession  of  vibrations  along   a   nerve.     It  onst 
him  a  gootl  deal  of  thought  and  experimental  oh- 
servation  to  find  the  evidence  he  rei][UiredL    In 
dealing  with  methods  so  difficult   and   obocuTV, 
one  must  l)eware  of  dogmatb^m  ;  hut  it  was  tlw 
dutyof  thestnentist  to  frame  theories  which  seemed 
to  explain  phenomena.     One  might  and  often  did 
err  in  holding  l>ack  a  theory  lest  it  should  gitf 
pain  to  the  author  of  8<.>me  theory  which    it  wit 
destined  to  opjK>se,  forgetting  that  the  soggevttan 
of  a  new  line  of  thought  might  in  some  other  niin»I 
lead  to  ideas  still  farther  in  advance.     Should  bi» 
theory  of  the  sen>ie  of  hearing  find   acceptance,  it 
would  lea^l  to  a  reconstitution  of  theories  regrai* 
ing  the  other  sense-organs.     The  lecture  wa«  •o^ 
cesafuUy  illustrated  by  means  of  an  extensivvaad 
elaborate  collection  of  apparatus  and  diagrams. 


The  authorities  of  Nancy,  France,  have  volrf 
to  add  300,000  francs  to  the  500.000  frftocs  alrsMlf 
appropriated  by  the  general  govern  ui«nt,  to  b» 
devoted  to  the  construction  of  chemical  and  ftw* 
lomical  institutes  in  that  city. 
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SOME  FEATURES   OF  THE   RECENT 
EARTHQUAKE. 
Some  knowledge  of  the  local  topography  and 
I  geology  in  the  vicinity  of  Charleston  is  essential 
to  a  complete  anderetanding  of  the  effects  of  the 
grent  earthquake. 

The  seaboard  portion  of  the  coastal  plain,  upon 
which  Charleston,  Sunmierville  (twenty-one  miles 
to  the   north'Weet),   knd   the  other  towns   most 
Beriously  affected  by  the  recent  catastrophe,  are 
^^•ituated,  is  a  nearly  uniform  plain  from   ten  to 
^Blhirty  or  forty  feet  in  altitude,  slightly  inclined 
^Baeaward,  and  diversified    by   broad,    irregularly 
^r  measdering,  and  inosculating  troughs  and  pond- 
lilce  depressions  from    five  to  fifteen   feet  deep. 
^_Tbe    depressions,   or   'low-grounds'   as   they  are 
^■termed  colloquially,  are  frequently  swampy,  and 
^■toward  the  ocean  merge  into  the  tidal  channels  of 
the  coast ;  but,  when  al>ove  the  reach  of  the  tide, 
th«7  are  lined  with  a  rich  semi-alluvial  soil,  either 
supporting  luxuriant  arboreal  vegetation,  or  pro- 
ducing abundant  crops  ;  while  the  uplands  con- 
stituting the  plain  proper  (the  '  high-grounds'  or 
*■  pine-harrens '  of  the    rural  population)  have  a 
light,  sandy  soil  little  charged   with  humus,  and 
»re   naturally   foresteti.   chiefly   with  pine.     Tliis 
lightly  accented  topography  is  not  the  prothict  of 
Db-aerial  eroeion  and  deposition,  but  was  fashioned 
by  oceanic  waters  as  the  land  emerged  from  the 
•ea  ;  the  high-grounds  representing  the  slightly 
^•loping  beaches,  and  the  low-grounds  the  tidal 
nals  and  estuaries,  of  an  epoch  (luring   which 
flhe  land  stood  from  ten  to  thirty  feet  lower  than 
DOW.     Summerville  is  an  aggr^ation  of  suburban 
rc*sideuces  irregularly  scattered  about   in  a  pine- 
forest  on  the  uplands,  and  is  probably  the  roo»t 
|«ievAteil  point   in    its  longitude  between  Cooper 
I  River  on  the  north-east  and  the  Ashley  on  the 
cintl»-we«it.      Ten-Mile     llill     (midway    between 
pharletiton   and  Summerville)  is  on  the   eastern 
fin  of  the  same  upland,  overlooking  an  irregu- 
depression   connecting    these    rivers ;    while 
Cliarlestfln  is  located  on  the  extremity  of  a  penin- 
•  prolongation  of  the  plain,  bounded  on  the 
h-east    and    south-west    respectively   by  the 
■  and  Ashley  rivere.  which,  by  reason  of  the 
■eaward  tilting,  is  elevated  but  a  few  feet  above 

TIm»  geologic  structure  is  remarkably  simple, 
■1  the  formations  have  been   thoroughly 
ted.  and  definitely  correlated  with  those 
oth«ir  portions  of  the  c<.iastal  plain,  will  doubt- 
lew  he  found  wonderfully   uniform   over  a  con- 
afaleralile  area.     The  superficial  de(>ofiit  in  the  uj)- 
lands  is  oliecnrely  stratified,  fine   yellow  sand  or 
(rarely)  mottJe<i  clay  reaching  a  depth  of  from 

this  member,  and 


frequently  immediately  beneath  the  soil  in  the 
low-grounds,  occurs  a  bed  of  fine  clayey  sand  or 
silt,  generally  bluish  in  color.  This  stratum  com- 
monly contains  sulphuretsand  various  salts,  either 
free  or  quickly  liberated  on  oxidation.  It  is  from  ten 
to  thirty  or  forty  feet  thick  ;  the  precise  thickness 
being  difficult  to  determine,  partly  because  of  the 
local  thickening  due  to  depressions  in  the  subja- 
cent surface,  and  partly  (because  of  the  impossi- 
bility of  separating  it  from  the  superjacent  mem- 
ber :  indeed,  the  superior  sand  appears  to  dilfer 
from  this  mainly  in  the  greater  amount  of  oxida- 
tion which  it  suffered.  In  the  low-grounds,  and 
along  the  coast  generally,  these  sands  are  overlain 
or  replaced  by  estuarine  alluvium  consisting  of  fine 
blue  silt  or  clay,  locally  designated  '  pluff  mud ; ' 
for  the  knd  is  now  subsiding  (and  apparently  moet 
rapidly  south- westward),  and  sedimentation  is  ad- 
vancing upon  the  land.  Beneath  these  superficial 
deposits  occurs  the  commonly  recognised  •  marl- 
bed,'  at  the  summit  of  which  the  South  Carolina 
phosphates  are  found.  The  superior  strata  of  this 
marl-bed  in  some  isolated  areas  have  been  referred 
to  the  later  tertiary  by  Holmes  and  others  ;  but 
by  far  the  larger  jxirtion  of  the  mass  represents 
the  formations  made  classic  by  Tuomey  under  the 
names  of  'Ashley  and  C^wper  beds'  ami  'Santee 
marls.*  These  formations  consist  of  a  somewhat 
variable  but  nevertheless  remarkably  uniform 
succession  of  marls,  clays,  and  sands,  extending 
to  a  depth  of  about  six  hundred  feet  where  they 
are  underlain  l»y  petrographically  similar  creta- 
ceous deposits,  increasing  in  heterogeneity  some- 
what downward  to  two  thousand  feet  below  Uie 
surface.  At  this  depth  a  good  supply  of  artesian 
water  has  been  obtained.  The  structure  at  greater 
depths  is  not  certainly  known  ;  but,  according  to 
Hall,  the  fossils  from  the  lowest  strata  reached  by 
the  artesian  borings  indicate  that  a  considerable 
thickness  of  cretaceous  strata  are  infraposed, 
while  there  is  reason  to  beUere  that  these,  in  turn, 
rest  on  pre-cretaceons  beds. 

To  one  traversing  the  disturbed  area,  the  effects 
of  the  earthquake  are  themselves  no  more  con- 
spicuous than  the  indications  of  inequality  and 
intensity,  and  varial»ility  in  character,  of  the  dis- 
turbancf  ;  and  it  is  this  phase  of  the  subject  that 
will  |je  dealt  with  in  the  following  paragraphs. 

1.  From  the  early  comraencement  (i'Viday,  Aug. 
37)  and  the  long  duration  (up  to  date)  of  the 
seismic  disturbance  at  Summerville,  from  the 
fretiueot  repetition  and  great  intensity  of  shocks, 
from  the  frequency  of  detonations  and  their 
simultaneity  with  tremors,  and  from  the  verti- 
cal direction  of  the  vibrations,  that  place  may 
be  regarded  as  the  centre  of  disturbance.  The 
predominant  ^|||^^^^iock  of  Aug.  81 
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of  the  surface  of  the  eartJj  ;  and, 

shing  of  foundatioas  and   chimneys; 

^tli.  third,  slighC  displacement  in  dif- 

nons   (and    aometimee    torsional)  of 

I  are  irregularly  distributed  through- 
Uajjce  and  over  the  surrounding  plain, 
ire  genemlly  confined  to  the  high-grounds. 
>pear  Ui  reach  inaxiruum  abundance  about 
ripheries  of  the  more  elevated  lands.  They 
numerous  that  sometimes  not  an  acre  in  a 
\  mile  is  free  from  them,  and,  three  days 
Ihe  great  8hock,  were  two  inches  and  lees 
Ih,  and  from  four  or  five  feet  to  as  many 
^Kin  length.  From  the  testimony  of  the 
I^Bl  well  as  from  the  sand  and  mud  stains 
|r  vicinity,  it  apjteare  tliat  i^nd-Iaden  water 
I  from  these  fissures  in  vast  volumes,  and 
ned  to  fl<iw  for  some  hours,  and  even,  in 
iases.  dayu :  indeed,  water  was  oh9eT\-ed  to 
k"eelT  from  one  on  the  highest  ground  in 
lerville  up  to  the  fifth  day  after  the  great 
during  which  they  are  said  to  have  been 
I.  The  local  streams  were  flooded  by  the 
from  these  fissures,  and  the  floods  bad  not 
^tely  subsided  a  week  afterward.  The  sand 
ly  washed  from  them  was  evidently  derived 
f  from  the  uppermost  member  of  the  super- 
depoeitg,  although  in  some  cases  the  blue 
f  the  Inferior  meral»er  predominates.  These 
b  extend  in  all  directions,  and  occasionally 
ind  bifurcate  at  various  angles. 

arohitectuie  in  Sumraerville  ie  characteri^- 
be  houses  are  generally  of  wood,  lightly 
J.  either  partially  or  wholly  surrounded  by 
rerandas,  and  supported  on  slender  pilhire 
tour  to  six  feet  Iiigh.  either  of  wood  set  in, 

brick  built  ui>on,  the  ground  :  while  the 
»\i  usoially  rest  on  independent  brick 
Ds  built  up  from  the  ground.  Few  if  any  of 
have  suJTerefl  injury,  save  by  the  great  shock 
%.  31 ;  and  the  injury   to  the  houses   them- 

is  astonishingly  pUgbt,  and  generally  con- 
|o  racking  of  frames,  shaking  down  of  plas- 
,  and  occaaional  crushing  of  roofs  by  falling 
leys.  Much  injury  was  done,  however,  to 
bre,  which  was  overturned,  tossed  about, 
I  many  cases  broken.     When  the  supporting 

were  of  wood,  the  buildings  have  sometimes 

lisplnred,  and  the  entire  structure,  including 

[iports,  haa  evidently  swimg  to  and  fi-o  in  all 

as  indicated  by  the  annular  crevices 

the  pillars ;    and  in  such  cases  the 

ave  uhno^  always  toppled  over,  gen- 

•  north  or  south,  the  direction  having 

(lined  to  a  large  extent  by  the  slopes  of 

Wbea,  however,  the  supports  were  of  brick, 


they  have  been  crushed  at  top  and  bottom,  and 
fissured  obliquely  in  all  directions,  aa  if  by  blows 
of  a  pile-<lriver,  and  in  some  cases  the  pillars  have 
been  driven  into  the  ground,  depressing  and  con- 
centrically tissiu-ing  the  surface  about  their  bases. 
The  crushing  of  the  pillars  is  invariably  greatest 
beneath  the  heaviest  (>art3  of  the  building  :  indeed, 
in  some  cases  the  heaviest  pillars  have  completely 
collapsed,  and  the  buildings  are  now  supported  by 
the  piers  beneath  the  verandas  and  the  lighter 
parts  of  tlie  floors.  The  heavy  bases  of  the  chim- 
neys are  siinilarly  crushed  and  fissured;  and  in 
numerous  instances  they,  too,  have  completely 
collaiKsed,  and  all  that  portion  of  the  chimney  be- 
neath the  roof  has  crumbled  down  into  a  mass  of 
loose  bricks,  sometimes  leaving  the  projecting  por- 
tion intact  and  in  place  ujwn  the  roof.  An  ex- 
ample of  the  manner  in  which  structures  have 
been  crushed  vertically  with  Uttle  lateral  displace- 
ment is  found  in  the  centre  of  the  village  of  Sum- 
merville.  where  two  apparently  fragile  chimneys, 
left  in  position  when  the  building  to  which  they 
were  attached  was  destroyed  by  fire  years  ago, 
have  been  crushed  and  obliquely  fissured,  hut  have 
not  l)een  overturned,  or  displaced  laterally  to  the 
sligliteH  degree. 

The  writer  experienced  half  a  dossen  or  more 
shocks  in  Summerville,  and  heard  four  or  five 
times  that  number  of  detonations.  The  inJividmil 
shocks  were  of  very  brief  duration  ;  the  longest 
observed  (and  from  the  testimony  of  the  citizens 
it  appears  that  this  was  second  in  severity  only  to 
the  great  shock  of  Aug.  31)  was  over  in  leas  than 
thirty  seconds.  The  motions  of  fiimiture,  etc., 
during  this  shock,  were  carefully  noted.  It  was 
found,  tlmt,  during  the  first  two-thirds  of  its 
Ijeriod,  the  vibration  appeared  to  be  directly  verti- 
cal ;  that  a  wrenching,  torsional  motion,  turning 
otijects  in  the  direction  of  the  sun,  followed  ;  imd 
that  this  was  succeeded  by  a  few  gentle  east-and- 
west  rolls.  The  movements  were  identical  in  all 
the  lighter  shocks,  when  of  sufficient  duration  to 
jiermit  of  observation,  savt?  in  intensity.  Ordi- 
narily, however,  the  lighter  shocks  were  simply 
spa.sniodic  quivers  of  but  an  instant's  duration,  the 
direction  of  which  it  was  impossible  to  determine. 
The  shocks  were  invariably  accouipimied  by  sensi- 
bly simultaneous  detonations  resembhng  slightly 
mufHed  thunder- peals' or  heavy  cannonading,  com- 
monly compared  by  the  older  residents,  who 
remembered  the  bombardment  of  Charleston,  to 
the  booming  of  '  siege-guns '  a  mile  or  two  away  ; 
but  the  detonations  were  three  or  four  times  as 
frequent  as  the  tremors.  It  may  be  mentioned 
that  no  two  individuals,  even  among  trained  ob- 
servers, agreed  as  to  the  direction  whence  the 
sound  came.    This  fact,  and  the  simultaneity  of 
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detonation  and  obeerved  tremor,  together  suggest 
that  the  sound  came  directly  from  the  earth, 
either  as  sonorous  vibmtiona,  or  as  soundless  pulsa* 
tions  of  such  period  as  to  be  converted  into  sound- 
waves on  papsing  from  earth  to  air. 

2,  Tlie  principal  physical  record  of  the  ^r^at 
shock  at  Ten-Mile  Hill  is  found  in  the  craterlets, 
or  '  8and-8pout«,'  which  there  attain  maximum 
sise  and  abundance.  They  are  simple  circular  or 
elongated  orifices  from  which  water  has  welled 
forth  with  such  violence  as  to  flood  the  entire  sur- 
face over  himdreds  of  acres  to  deptiis  of  from  one 
to  two  or  more  feet,  to  carry  out  hundreds  of  tons 
of  the  yellow  ard  blue  sand  overlying  the  marl- 
bed,  and  to  spread  ihls  sand  over  scores  of  acres 
to  depths  varying  from  a  fraction  of  an  inch  to 
two  or  three  feet.  These  crateriform  orifices  are 
now  surrounded  by  their  solid  ejectn  in  annuli 
attentiating  peripherally,  in  which  the  fihrinking 
streiuuK  from  tlie  ilwintlliiijkf  fountains  have  worn 
channels  and  gullies,  as  shown  in  fig,  I  ;  and  most 
of  them  are  now  filled  with  water  up  to  within  a 
foot  or  two  of  the  natural  surface.  By  residents 
the  waters  are  reported  to  have  gushed  forth  dur- 
ing, and  for  some  hours  after,  the  gnat  shock, 
sometimes  by  jets  but  generally  continuously,  to 
the  height  of  trees  ;  and,  since  they  sometimes 
contained  sulphurous  compounds,  they  gave  out 
characterihtic  odors  that  ndded  much  to  the  terror 
of  the  people.  The  volume  of  water  extravasated 
was  sufficient  to  flo<jd  many  of  the  minor  drain- 
age-ways above  even  the  highest  f  resliet-marka  ; 
and  five  days  after  the  great  shock,  water  still 
flowe<l  from  some  of  tJte  craterlets,  and  yet  re- 
tained the  o<lor  of  sulphuretted  hydrogen.  There 
is  no  indication  that  the  orifices  extend,  or  that 
the  water  flowed  from,  lielowthe  base  of  the  super- 
ficial sand*  (in  which  the  mean  depth  of  permanent 
ground  water  is  ten  or  fiifteen  feet),  either  at  Ten- 
Mile  HiU  or  elsewhere  ;  and.  indeed,  at  the  phos- 
phate-worka  neareat  Ten-Mile  Hill,  in  the  ira medi- 
ate vicinity  of  which  both  fisisures  and  craterlets 
occur,  the  marl-bed  was  so  slightly  disturbed  at 
dei>tha  of  sixty  or  seventy  feet,  that  the  water 
slowly  ptTcolating  into  the  shafts  was  neither  in- 
crea8e<l  nor  discolored.  Nevertheless,  these  foun- 
tains, issuing  from  a  surface  fifteen  feet  above  the 
level  of  ground  water,  the  flow  from  fissures  here, 
at  Summerville,  and  to  a  less  extent  at  Charleston, 
and  the  rise  <if  waters  in  wells  in  various  localities, 
all  point  to  sudden  and  considerable  contraction, 
either  vertical  or  horizontal,  of  the  water-bearing 
sands  overtying  the  marl.  'Sinks'  are,  indeed 
(rarely),  assttciaied  with  the  craterlets  ;  but  they 
apf>ear  to  have  L>een  formed  after  the  subsidence 
of  the  extravasated  floo<1s. 

In  the  vicinity  of  Ten- Mile  Hill,  too,  the  kink- 


ing and  distortion  of  railway -tracks  is  mo6t  strik- 
ing. In  a  number  of  cases  the  rails  were  bo  heni 
as  to  necessitate  removal ;  the  displacement  in 
alignment  sometimes  reading  two  feet  or  more, 
while  that  in  profile  wsjb  half  as  great.  It  shoaM 
be  mentioned,  that,  in  all  persoiLnUy  ohieervetl  and 
well  authenticated  cases  of  compressive  dirtortinn 
of  rails,  the  kinks  occurred  in  the  Iow-gri:»und«  at 
the  bottoms  of  inclines,  and  generally  in  the 
vicinity  of  trestle-bridges  appn»ached  by  emlank- 
ments,  and  that  at  least  a  part  (and  in  one  case  all) 
of  the  contrat'tion  relieved  by  the  kinking  a])p«T« 
to  have  been  caused  by  the  down-hill  settling  of 
rails,  ballasting,  and  embankment.  Nevertheless, 
longitudinal  fissures  in  the  embankments,  atxi 
lateral  throw  of  the  track,  have  evidently  tii?en 
pro<tuced  directly  in  some  cases  :  and  near  Tnt- 
Mile  Hill  a  locomotive  wa«  deraile<l  (with  dretnic- 
tion  of  life)  during  the  second  sluK'k  :  hut  whether 
by  the  tremor,  or  as  a  result  of  imtecedent  dt*- 
placement  of  the  track,  could  not  l»e  nj^- 

In  general  terms,  the  injury  to  the  i. 
ings  at  Ten-Mile  Hill  is  similar  to  fli:»t  eihibiw^i 
at  .Summerville,  save  that  the  horizontal  dijmplaw- 
ment  has  been  greater,  chimneye  liave  been  hmhy 
generally  overthrown,  and  the  plastering  of  0* 
ceilings  is  less  seriously,  and  that  of  the  wtlte 
more  seriously,  cracked  and  dislodged. 

It  is  noteworthy,  that,  between  Ten-Mile  Hill 
and  Cliarleston  (perhaps  three  miles  from  the  bi- 
ter place),  there  is  a  considerable  area  or  K^iae  to 
which  the  effects  of  the  earthquake  are  inconspi^'u- 
0U5  r  chimneys  have  seldom  Ijeen  overthnm-n, 
builtlings  are  not  displaced  on  their  foimdalionN 
the  foundations  themselves  are  not  crushed,  iui<l 
plastering  is  but  slightly  injure<l.  Even  the  tall 
brick  chimneys  of  the  fertilizer- works  within  the  _ 
area  appear  to  have  escaped  injur  v. 

3.  As  has  already  been  made  known  througta 
the  daily  press,  the  most  ct>n8v^><-UOUB  effect  of  I 
seismic  disturt>ance  at  Cluirlestbn  wjis  the  latrrtl' 
displacement  and  overthrow  of  chimneys,  tuonu* 
mcuts,  walla,  entire  buildings,  etc.  These  record* 
of  the  jjreat  earthquake  have  bt>en  exjimine«l  nu<l 
noted  with  care,  with  the  view  of  aj'  -r 

method  of  determining  the  origin  m. 
seismic  tremors  to  the  region  atf* 
The  observations  on  injured  buil' 
briefly  generalized  aa  follows  :  — 

1,  The  throwing  outward  of  walla,  g»M(«, 
cornices,  copings,  etc.,  is  most  comtnon  in  w«!U 
facing  north,  next  in  those  facing  south,  thinl  in 
those  facing  east,  and  least  in  those  facing  w«i. 
2.  By  far  the  greater  number  of  overtl»m'«ra , 
chimneys  have  fallen  either  to  the  north  or  \ 
and  more  to  the  north  than  the  south.  S. 
meet  seriously  cracked  walls  are  those  facing  eartS 
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jng  west  are  nearly  as  seriously  injured  ; 
;ing  south  follow,  but  are  much  less  in- 
tn  the  two  former  ;  and  those  facing  north 
injure,  but  only  slightly  Ipss  than  the 
r  walls.  4.  When  comers  of  buildings 
*n\  out,  they  have  gone  most  frequently 
trth-east,  next  to  the  south-west,  third  to 
)-west,  and  least  frequently  to  the  south- 

>  many  isolated  observations  are  incon- 
rith  these  generalizations,  however,  tliat 
lie  can  be  attached  to  them.  Similar  in- 
Lcies  are  obeenetl  in  the  behavior  of  the 
md  granite  shafts  in  marble-yards  and 
es.  Of  those  which  have  been  overturned, 
T  number  have  lieen  thrown  either  to  the 

south,  but  some  have  gone  in  various 
rections ;  many  have  suffered  torsional 
nent,  but  of  these  some  ha\  e  turned  with 
tgninst  the  sun  ;  while  others  are  dis- 
at«?rally  without  overthrow,  and  in  as 
Irections  as  there  are  compass-points. 
H,  too,  bavtf  been  twisted  both  with  and 
the  sun.  and  during  their  oscillations 
liked  '  in  various  directions.  A  Charles- 
ttney  twister!  with  the  sun.  and  slightly 
I  southwiu'd,  is  shown  iu  fig.  8 :  and 
wring  monumental  shaft  turned  in  the 
direction,  and  displaced  north-eastward, 
tented  in  fig.  4.  Perhaps  the  discre- 
^iDOng  these  observations  may  eventually 
icted,  and  the  apparent  confusion  reduced 
;  but  for  the  present,  inferences  as  to  the 
of  the  wave-paths  in  Charleston  and  im- 
vicinity  are  premature, 
tnarkabk'  that  the  intensity  of  the  seismic 
13  varied  greatly  within  the  Uniits  of  the 
barleston.     Thus  in  certain  quarters  the 

>  have  escaped  with  trifling  injury,  while 
nd  similarly  oriented  buildings  in  other 
have  lK*en  completely  destrt^veil  ;  and  all 
tnteniuHJiate  phases  of  injury  iire  found 
lUt  parts  of  the  city.  The  numerous  ob- 
s  on  the    variable   intensity   of   the  dis- 

in  Charleston  and  elsewhere  in  South 
have  not  yet  been  collated  and  digested  : 
bgU  appear  (hat  there  are  large  ureas 
^A  the  intensity  of  the  disturbance  cuJ- 
^H  Charleston  is  one  of  these),  and, 
^Bit  within  tliese  areas  themselves  there 
o^bodew  oi  maximum  vibration  circum- 
nd  separated  by  anuuli  in  which  the  dis- 
iras  less  severe. 

flfenrres,  such  as  those  abounding  at  Sum- 
in   Charleston   and  vicinity,  and 
I  lets  have  also  been  observed  iu 

I  aUifbt  tremors  were  expenenced  in 


Charleston-  They  differed  from  those  felt  at 
Summer^TlIe,  1°,  in  lees  intensity  and  greater 
duration  ;  2°,  in  direction,  which  was  manifestly 
more  nearly  lateral  than  vertical,  though  the 
azimuth  was  not  accurately  determined  ;  and,  8*. 
in  the  absence  of  detonations  or  other  sounds  than 
such  as  might  he  attributed  to  movements  in 
f urnitoirej^  in  neighboring  buildings,  etc. 

Briefly,  it  appears,  that  ^vithin  a  radius  of  a 
dozen  miles  somewhere  near  Uie  centre  of  the  dis- 
trict affected,  and  within  an  area  of  remarkably 
uniform  topographic  configuration  and  geologic 
structure,  the  effects  of  the  recent  earthquake  are 
quite  diverse  :  viz.,  that  at  Summerville  the  prin- 
cipal effects  are  crushing  of  structures  in  the  ver- 
tical direction,  and  the  formation  of  fl^8ure8  with 
the  outflow  of  a  considerable  volume  of  water ; 
that  at  Ten-Mile  Hill,  half-way  between  that 
point  and  Charleston,  the  principal  effects  are 
local  deformation  of  the  surface  and  the  extravasa- 
tion of  a  great  volume  of  sand-laden  water,  with 
combined  crushing  and  lateral  displacement  of 
structures  ;  and  that  in  Charleston  the  predomi- 
nant effects  are  lateral  diBplacement  in  various 
directions  (without  vertical  crushing)  and  over- 
throw of  structures,  toraional  displacement  and 
overturning  in  different  directions  of  monuments, 
together  with  some  fissuring  of  the  surface  and 
the  extravasation  of  small  quantiti*^  of  water. 

W.  J.  McGee. 


COMPRESSED  AIR  ON  CABLE-ROADS. 

One  of  the  minor  annoyances  in  connection  with 
the  cable  street-railway  sjstem  is  the  fact.  that. 
until  the  car  is  gripjie*!  to  the  moving  cable,  it 
must  depend  for  its  motive  power  upon  some  other 
agent ;  that  is,  it  must  lie  run  to  and  from  the 
car-house  by  hand  or  h«irse  power  :  and  bwitcldng 
from  one  track  to  another  at  the  termini  of  the 
road  is  usually  accomphfibed  in  the  same  manner. 
To  dispense  with  this  extra  motive  piower.  by 
making  each  car  ieui|Kirarily  self-propelling,  is  the 
object  sought  in  a  series  of  exiteriments  now  in 
progress  on  the  Tenth  Avenue  cable-road  in  this 
city.  The  experimental  car  is  fitte<l  with  a  nmall 
air-compressor,  an  air-engine,  and  several  cylin- 
drical  air-tanlcs,  placed  beneath  the  Ixxiy  of  the 
car.  The  compressor  is  connect e<l  by  a  clutch 
with  one  of  the  car  asles  ;  and  the  engine  or  ntotor 
is  connected  in  a  similar  manner,  though  with  the 
addition  of  an  intervening  train  of  speed-reilucing 
gear-wheels.  On  a  re<.'ent  trial  trip,  the  air-tanks 
were  fllle<l  to  a  pressure  of  about  five  atmospheres* 
at  the  car -house,  by  means  of  a  compressor.  The 
driver,  or  grip-man,  then  opened  the  valve  admit- 
ting air  to  the  engine,  and  the  car  proiielled  itself 
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steadilj  and  smoothly  out  of  thecar-hoofle,  around 
a  curve,  and  over  a  switch  to  the  main  cable-track. 
Here  another  de%ice.  intended  to  lessen  the  labor 
of  the  grip-man,  was  brought  into  play.  Air  waa 
admitted  to  a  small  cylinder  on  the  grip,  causing 
the  latter  to  close  firmly  upon  the  cable,  and  the 
car  sped  on  its  way,  up  and  down  liill.  out  to  the 
terminus  at  Fort  Gef»rge.  Tlie  brakes  .were  al»o 
operated  by  roeans  of  the  compressed  air  acting 
upon  a  separate  brake  cylinder.  To  stop  the  car, 
the  grip  was  let  go.  the  air-lirake  put  on,  and,  if 
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depend,  of  course,  upon  the  eoonouiic  results  at* J 
tained  by  extended  trials  in  actual  use. 


THE   ARTESIAN   WELL    AT   BELLE 
PLAINE,  IOWA, 
Simultaneously  with  the  report  of  the  recent 
earthquake  came  sensational  stories  of  an  arteiiiaa, 
eruption  at  Belle  Plaine,  lo..  aod  speculation 
iince  connet^ted  tJie  two  events  witli   each  otherj 
and  with  renewed  geyser  activity  in  tlie  YeU 
stone  park  and  seismic  movemeot  on  the  oppowV  ' 
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the  pressure-gauge  showed  much  decrease  of  press- 
ure, the  compreesor-clulch  was  thrown  into  gear, 
tlins  utilixing  the  motion  of  the  car  to  renew  the 
supply  of  compressed  air.  The  compressor  was 
put  into  action  also,  to  keep  the  pressure  at  the 
proper  point ;  so  that,  with  a  little  additional  work 
thrown  on  the  cable,  Ihe  cju-  always  held  in  reserve 
sufficient  motive  ptner  to  wurk  the  grip  and 
brakes,  as  well  a.^  to  run  swilches  an<l  lo  propel 
itself  to  or  from  the  car-house.  The  trial  trip, 
though  it  revealed  some  defects  in  the  mechanism, 
was  essentially  a  success.  The  general  adoption 
of  this  or  similar  devices  upon  cable-ruads  will 


hemisphere,  as  factors  of  a  common  disturl)anot« 
the  earth's  cru.st.     Without  reposing  faith  in « 
broad   hypotheses,  it  seemed  worth   while  to  ia'j 
ve8ti;^ate  theartesian  phenomenon  for  its  own  Mk 

Tlio  more  f^onsational  elements  of  the   accc 
were  found  to  be  chiefly  the  work  of  a  mmttiuiD 
rejjorter  whose  moral  faculties  present  the  only  j 
similitude  of  seismic  disturbance  the  case  ntTonlst  | 
Tlie  well  is  indeed  phenomenal  in  Br»nie  n^purtjuj 
but  these  are  Kttrely  cf  the  artesian    onifT,  toA 
entirely    without    mystery.      The    following  «if 
essentially  the  facta  :  — 

Last  spring  it  was  incidentally  di»covfr«d  tlial 
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could  be  obtained   by  dwply  boring 

I  drift.     Six  wells  were  put  down,  varying 

D  fwt  to  301  fe«?t  in  depth,  wholly  in  drift. 

bout  reaching  its  bottouj.     Vive  of   these 

while    the  water    in    the    sixth,    which 

li     higher    ground,   came    within     three 

Uxe  surfnt*e.     These  wells  gave  clear  evi- 

'  a  comtuon  source  which  had  an  effective 

from  70  to  80  feet  above  the  now  famous 

Fliis  latter  was  the  seventh  attempt,  and 

W«d  on  ground  from  li5  to  80  feet  below 

»  thwi  tlowing.      A   three-inch  well  was 

Pd  for,   but  only  a  two-inch  well  Mink  ; 

ler  intending  to  take  advantage  of  the 

the  curretJt,  and    fune   in   a   three-inch 

Kit  of  this  rose  the  trouble.     Asi  in  the 

jr  wi'lls,  only  drift  was  penetrated.     Tlie 

r  'in  detail,  and  i)erhaps  in  pre- 

b  I ►148  represents  the  general  truth  : 

rtfl ;  .Vfllow  clay,  JO  feet ;  tine  eand,  16 

vel,  18  feet :  blue  stony  clay,  145  feet ; 

gravel  In  which  flow  was  struck,  depth 

;  lotnl.  193  feet. 

otbi>r  wells,  bede  or  pockets  of  sand  were 

1  the  blue  clay  ;   and  the  subsequent  his- 

lii»  well  maken  it  probable  that  they  were 

ivre  also.     A  flow  of  water  was  obtained 

\vif  of  the  blue  clay  in   sand  and  gravel. 

^  wtHxi  and  other  vegetal  remains  were 

tip  by  the  current.     This  also  occurred  in 

wrllg.  imiicating  the  presence  of  one  of 

Forewt  bed*.' 

►W  waa  struck  Thursday  evening,  Aug. 

Ihougb  strong,  was  in  due  pn^jwrtion  to 

e^ling  ones.     On  Friday,  in  attempting  to 

the  three-inch  pijie,  the  water  broke  a 

out«ide  of  it,   which  it  rapidly  enlarged 

tuX  volume  of  water  poured  forth,  inun- 

le  street  and  adjoirang  lots,  bearing  with 

«and  and  Mome  pebbles,  among  which  a 

iety  of  northern  rocks  were  represented. 

ruf^ion  of  water  was  impressive  because 

Dlume.  but  not  because  of  the  height  of 

ion.     Instead  of  '  several  hundred  feet,'  or 

Ig  excusing  such  an  absurd  exaggeration. 

bfe  8how  it  to  have  been  about  waist- 

^B  uncontined.  and  about  shoulder-high 

I  slxtei-n-inch   i>ipe   was   inserted   in   the 

to  control  it.     At  present  writing  (Sept. 

up  Tigorouply,  but  does  not  form  a  jet. 

imum  diameter  is  now  not  letis  than  3  feet ; 

]  that  dimension,  inserted  in  the  effort  to 

be  flow,  having  lieen  pushed  through  to 

toi  without  entirely  cutting  off  the  cur- 

ade  of  it.     The  more  trustworthy   esti- 

'  the  volume  during  the   higher  stages 

rom  Q.000.000    to    5,000.000  gallons  per 


diem.     My  own  data  for  Sept.  v  inaicate  a  flow  of 

about  3,000,000  gallons. 

The  other  flowing  wells  promptly  felt  the  effects 
of  this  lower  and  more  capacious  outlet,  and  de- 
clined fitea«lily.  The  record  of  one  is  given  as 
follows  :  on  Monday  morning,  Aug.  80,  three  days 
and  a  half  after  the  great  well  started,  it  ceased 
to  flow  :  on  Wednesday  at  0  P.M.  it  had  fallen  7 
feet  ;  Thursday  evening  it  had  fallen  28^  inches 
in  34  hours  ;  and  measurement  Friday  morning 
showed  a  fall  still  at  the  rate  of  about  1  inch  per 
hour.  All  wells  but  one  had  ceased  flowing  prior 
to  8ept.  8,  and  this  I  found  then  sinking  at  about  5 
inches  per  diem.  It  is  evident  that  the  great  well 
obtains  itn  supply  from  the  same  subterranean 
body  as  these,  — the  lower  water-ftlled  stratum  of 
sand  and  gravel,  —  and  that  it  is  rapidly  drawing 
this  off.  It  has  already  lowered  its  head  at  least 
two-thirds  of  the  whole.  It  muHt  continue  to  de- 
cline in  tlie  force  of  its  flow  until  the  discharge  is 
reduced  to  equality  with  the  supply,  when  it  will 
settle  into  e<juilibriuiu.  It  will  then  indit-ate  the 
maximum  amount  of  permanent  flow,  a  knowU 
edge  of  which  will  be  of  service  in  its  future 
utilization.  This  particular  method  of  arriving  at 
that  fact  is  not.  hoivever,  to  be  recommended  for 
general  use. 

I  infer  that  the  elevated  portion  of  the  saturated 
stratum,  forming  the  reservoir,  is  not  very  large, 
else  even  the  great  flow  would  not  draw  the 
head  down  so  rapidly.  Assuming  a  discharge  of 
5.OO0.WX1  gallons  and  a  lowering  of  the  head  6 
inches  per  day.  and  taking  no  account  of  inflow, 
the  reservoir  indicated  has  a  clear  surfa<'e  of  less 
than  40  acres,  A  mLxture  of  sand  and  gravel 
may  easily  contain  one-fourth  its  volume  of  water, 
as  may  be  showTi  by  experiment  ;  but,  as9um.ing 
one-tenth,  the  upper  edge  of  the  waterbearing 
stratum  need  not  exceed  400  acres  in  extent.  It 
is  not  therefore  nece3sary  to  suppose  any  unusual 
subterranean  source,  either  in  area  or  kind.  Nor 
is  it  necessary  to  suppose  a  distant  origin.  The 
head  is  not  greater  than  could  be  supplied  by  the 
country  a^Jjacent  on  the  north,  which  is  the  proba" 
ble  supply-ground. 

It  is  simply  a  flowing  drift  well,  run  rampant 
for  want  of  control.  It  has  its  phenomenal 
feature  in  its  magnitude,  and  its  lesson  in  its 
expensive  and  destructive  career  through  in- 
judicious handling.  When  it  has  drawn  off  its 
head,  it  can  probably  be  put  under  control  — 
which  it  has  thus  far  defied — without  seriotia 
diflaculty,  and  the  drained  wells  restored. 

That  it  has  no  causal  connection  with  the  earth- 
quake is  evident  from  its  character  and  the  fact 
that  it  broke  forth  three  days  earlier. 

T.  C.  Chjlmberlin. 
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NOTES  AND  NEWS. 
So  much  has  been  said  of  late  alxjut  the 
dangprs  of  producing  tuberculo<tiB  in  the  human 
Hubject  bv  means  of  the  milk  of  cows  having 
thin  disease,  that  it  would  seem  that  there  was 
nothing  more  to  add.  Bang  of  Copenhagen,  how- 
ever, calls  attention  to  a  new  source  of  <langer  in 
these  cases.  He  finds  that  the  udder  itself  is  not 
infrequently  the  seat  of  this  disease,  and  that  the 
milk  pnxluced  by  such  a  gland  is  capable  of  in- 
fecting  animals  fed  upon  it.  The  necessity  of 
having  competent  veterinarians  to  examine  cnti' 
cally  all  mJIcb-cows  is  becoming  daily  more  ap- 
parent ;  and  a  board  of  health  that  neglects  such 
examination  is  aiding  materially  in  the  propaga- 
tion of  this  disease,  which  must  lie  regarded  aa 
one  of  the  principal  factors  in  the  mortality  of 
our  population,  both  in  city  and  country. 

—  The  operation  of  tracheotomy,  by  which  an 
openim;  is  made  with  the  knife  into  the  windpij)e 
for  the  relief  of  membranous  croup  and  diphtheria, 
seems  likely  to  t»e  superseded  by  intubation  of 
the"  larynx.  In  this  new  operation  a  small  tube 
is  inserted  through  the  mouth  into  i  he  windpipe, 
and  all  necessity  for  a  cutting  operation  is  thus 
avoided.  It  is  claimed  by  the  advocates  of  this 
raetlirxi  of  treatment  that  it  is  far  easier  to  in- 
tTotiuce  this  tube  than  to  perform  tracheotomy, 
and  that  more  Jives  are  saved  than  by  the  old 
oi)eration.  Tlie  statistics  which  are  given  in  the 
mediral  journals  go  far  to  confirm  their  oiiiniona, 
and,  as  the  proc'eirs  is  being  generally  introduced, 
but  little  time  will  be  necessary  to  substantiate  the 
claims  made  for  it. 

—  At  the  first  exposition  of  tlie  Iowa  weather- 
service,  recently  held,  therf  was  shown  a  selection 
from  the  large  amount  of  graphical  niaterial  that 
has  accumulattKl  at  the  central  station.  At  future 
exhibitions  it  is  proposed  to  present  instruments 
and  other  elements  of  the  sei^vice. 

—  O,  F.  Putnam's  Sons  (New  York)  have  pub- 
lisher! 'The  life  of  Robert  Fiilton,'  by  Thomas  W. 
Knox,  The  book  is  one  full  of  anecdote,  and  will 
prove  to  be  interesting  to  many  a  boy.  It  tella 
the  story  of  one  of  America's  most  remarkable 
inventors,  whose  head,  from  youth  on,  was  "  so 
full  of  original  notions  that  there  was  no  room  to 
store  away  the  contents  of  dusty  books," 

—  Prof,  J.  C.  Faye  of  Applelon,  Wis.,  has  pub- 
lished tlirough  Van  Nostrand  a  "  HaudWiok  of 
mineralogy,  for  the  determination,  description, 
and  classification  of  minerals  found  in  the  United 
States,*'  Professor  Faye  was  induced  to  write  this 
book  through  the  success  of  his  *  Mineral  tables,' 
which  quickly  passed  through  two  editions. 


—  The  American  jottrnal  of  biology,  a  qua 
edited  Ijy  H.  D.  Valin,  M.D.,  is  announced. 
content*  of  Uie  first  number  are.  '  The  laws 
outlined,'  '  Evolution  of  life,'  '  Origin  of  fl<; 
•  Nature  of  animal  colors,' '  Nature  of  light, 
velopment  of  the  eye,'  '  Nature  of  sight.' 
of  walnuts,'  *  A  ballade  of  evolution.'  The  j 
is  published  by  the  American  journal  of  \ 
publishing  company,  802  South  Ualatod 
Chicago. 

—  It  is  claimed,  Umt,   whenever 
Bcess  forms,  two  varieties  of  micro-oi 
invariably  be  foimd  in  the  pus,  — Slapby 
pyogenes  and  Streptococcus  pyogenes. 

J  — Some  years  ago  great  expectatiotia  were 
by  the  claims  which  were  made  that  the  Ei 
tua  globulus  would  banish  malaria  frcmi  the 
only  planted  in  abundance  in  malarious  i 
Extensive    pLintations    were    accordingly 

_  but,  so  far  as  known,  the  result  was  a  total 
Dr.  Brandes  of  Hanover  now  advocates. 
similar  object  in  view,  the  growth  of  the  An 
alsinastrum,  a  w^ater-plant  which  is  exoe^ 
common  in  some  sections  of  the  couiitr 
bases  his  proposition  upon  the  fact  that  in 
trict  where  he  Uvea  fevers  of  a  malarial  tv| 
very  prevalent  until  this  water-plant  wai 
du<^,  and  that  tliey  dinunishe<i  from 
year  untU  four  yeara  ago.  wheji  they  cntir 
appeared,  aud  have  not  since  rettirned. 
Anacharis  is  easily  obtained  and  v 
ously,  requiring  no  attention,  the 
be  easily  tried  in  marshy  districts  vvhea: 
prevaila. 

—  In  Cliina  there  is  a  curious  devi«»  t< 
record  of  earth-tremore.  It  is  of  copper. 
shape^l  like  a  wine-holtle.  Inside  i»  a  tittk 
so  placet!  as  to  move  in  eight  dire- 
outside  of  the  bottle  are  eight  dm 
of  which  contains  a  ball.  Undeni- 
are  eight  frogs,  so  placed  that  • 
watch  the  dragon's  face,  so  thut  1 1 
receive  the  ball  if  it  should  be  dr 
arrangements  which  cause  the  pillar, 
moves,  to  knock  the  ball  out  of  the 
mouth,  are  well  hidden  in  the  liottle. 
earthtpiake  occurs  and  the  bottle  is  shall 
dragon  instantly  drops  the  hall,  and  tl 
which  receives  it  vibrates  vigortmsly.  A 
watching  this  instrument  van  easily  ol«rrt( 
(piakes. 

—  Prof.  T.  C.  Mendenhall,  recent!  r  jt  l)\ 
of  the  electrical  department  of  tli  i 
lias  accepted  the   presidency  of 
technic  institute  at  Terra  Haute. 
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tur,  HI.,  or  rather  a  suburb  of  that  town, 
test  pl^'e  rroni  which  cases  of  foocl-poison- 
rvporied.  Thia  time  it  is  chicken-salad 
IB  produced  the  evil  results.  At  a  recent 
^-partj,  Bl  which  this  dish  formed  a  part 
tertoinment,  fifty  persons  were  poisoned, 
Tatallj  in  anv  single  instance.  The  ilUiess 
lied  to  the  copper  from  a  copper  kettle  in 
le  chickens  were  cooked  and  salted. 

J.  Marinn  Sima  memorial  fund  now 
to  $7,75y.«l.  The  committee  who  have 
in  charge  are  about  to  take  steps  to  erect 

^  Invrnze  monument  to  the  memory  of  the 

ished  American  surgeon. 

Jofleph  Uater,  the  great  exponent  of  the 
treatiiieut  of  wounds  which  is  known  as 
B.  UaB  abandoned  the  use  of  the  spray  of 
acid  which  he  formerly  advocated  so  per- 
,  on  the  ground  that  his  later  experiments 
bim  tliat  the  germicide    properties   of   a 
of  1  to  40  of  carbolic  acid  thrown  by  a 
»er«l  fe«H  into  the  air  are  abs^ilutely  noth- 
1  that  the  success  obtained  l>v  this  treat- 
due  to  irrigation  and  cleanliness.     He 
r|ik>;6  sal   alembroth    as  a   dressing   for 
This  is  a  ealt  which  was  known  to  tlie 
ilchenusts.  and  is  a  double  mercurial  salt 
iy  the  sublimation  of  a  mixture  of  pcr- 
of  niercur>-  and  chloride  of  animoniura. 
ploj'B  thih  in  a  solution  of  1-11)00.  soaking 
Idressings  of  gauze  and  lint. 

'  English  commission  for  the  investiga- 
lydrophobia  is  thoroughly  organized  and 
I  for  that  purpose,  but  has  as  yet  been 
i  tAke  any  original  steps  in  that  direction, 
ti  of  its  total  lack  of  material,  no  dog 
ircome  rabid  since  ite  organization. 

Kn  the  Courier  recortf  of  medicine,  we 
,t  a  case  of  hydrophobia  recently  occurred 
K^oith,  Tex.  After  the  child  was  bitten, 
Itken  to  Fort  Denton,  where  a  mad -stone 
lied,  for  which  the  parents  paid  twenty- 
Hearing  of  another  mad-«tone,  and 
to  do  ever?'  thing  in  their  power  to  save 
Id,  his  perenta  secured  this  one  at  a  cost 
dollars,  and  applied  it.  Within  a  short 
child  developer]  hydrophobia,  and  dieil. 

regret  to  note  the  death  of  Prof.  H.  A, 
"h.D.,  of  the  Royal  military  college,  Kings- 
irio,  GJanada.  Dr.  Bayne  was  a  native  of 
otia.  After  graduating  in  arts  at  Dal- 
illege.  Halifax,  N.8.,  he  spent  five  years 
yecixd  study  of  chemistry  under  Wicde- 
ifizig.  Bunion  at  Heidelberg,  and 
,  and  took  bis  doctor's  degree  at 


Heidelberg.  Returning  to  his  native  land,  he  first 
engaged  in  organizing  the  scientific  department  of 
the  Halifax  high  school,  assisting  the  faculty  of 
Dalliousie  college  at  the  same  time  to  start  a  science 
course.  In  1879  he  was  appointed  professor  of 
chemistry  in  the  Royal  military  college,  then  just 
foumled.  Since  his  appointment  liis  time  has  been 
largely  occupied  with  the  organizing  of  his  depart* 
ment.  and  only  during  the  last  year  or  so  bos  he 
l>een  able  to  find  time  for  original  research.  At 
the  last  meeting  of  the  Royal  society  of  Canada, 
of  which  he  was  a  fellow,  he  read  a  valuable  |>aper 
on  'Chemical  testa  of  the  purity  of  silk.'  He  had 
begun  in  Germany  a  series  of  experiments  on  the 
properties  of  the  rarer  metals,  and  hoped  to  con- 
tinue them  when  leisure  came  ;  but  with  leistire 
hoB  come  disease  and  death. 

—  In  a  letter  to  the  Beacon,  Mr.  E.  B.  Elliott 
corrects  an  error  made  in  Scienw  for  Sept.  3.  In 
that  number,  p.  319.  sixth  line,  287.872  should 
read  287.03. 

LETTERS  TO  THE  EDITOR. 

*t'COrrfSiM>ndtnU  art  mquenttd  to  be  as  hritf  a»  po—ibU:.  The 
ufHter"*  *inip«t  iM  in  all  ca»t»  retjvirtit  a*  proof  of  oood  fttUK 

A  mummified  frog. 

Not  Inng  ago  Mr.  Jamett  Stevenson  of  the  U.  8. 
(?eoU>gical  survey  visited  me  for  a  day  or  two  at  Fort 
Wingate,  i»od  while  here  iuvited  ray  attention  to  an 
iuteresting  spedtaen  that  had  fallen  init«^  his  pofls«s- 
sion  during  a  recent  trip  he  had  made  in  the  coal 
regions  of  northern  Pennsylvania.  Tbe  specimen 
consists  of  a  mummiiied  irof^  taken  from  the  crtal- 
mine  of  McLean  county,  Penn  ,  ami  the  following 
account  of  it  is  from  a  local  newspaper  loaned  me  by 
Mr.  Stevenson  for  the  present  purpose.  I  quote  the 
short  notice  in  full ;  and  the  writer  of  it  says,  "  On© 
of  the  most  curious  finds  unearthed  lately  in  this 
region,  and  what  may  yet  prove  a  valuable  fact  in 
the  study  of  science  and  history,  was  sinjfularly 
found  by  Eddie  Marsh,  the  fourteen-year-old  ann  of 
Mr.  D.  B,  Marah,  a  book  keeper  for  Stevenson 
Brothers,  hardware  dealers.  EJdie,  becoming  im- 
patient at  tbe  fire  in  the  stove,  which  was  not  burn- 
ing vigoroualy,  took  the  poker  and  began  punching 
it.  A  larpe  lump  of  coal  lay  snioxildering,  and  he 
determined  to  break  it ;  and.  after  punching  at  it  for 
a  moment,  the  lump  burst  open  as  if  by  explosion, 
and  a  number  of  pieces  flew  out  of  the  stove.  One 
piece  be  eauRht.  and  he  waa  in  the  act  of  caatin^^  it 
back  into  the  store,  when  its  lightness  attracted  his 
attention.  On  viewing  it,  he  saw  that  it  n-aa  nothing 
less  than  a  perfectly  formed  frog.  On  last  evening 
a  large  number  of  persoaf  viewed  the  little  curiosity. 
It  had  been  embedded  in  the  centre  of  the  large  lamp 
of  coal,  and  its  bed  was  plainly  discernible  when  tho 
lump  was  laid  open.  The  lump  of  coal  came  from 
the  third  vein  of  coal  in  the  McLean  county  coal- 
shaft,  which  is  541  feet  under  prouud.  The  curiosity 
apparently  was  not  petrified.  Apparently  it  had 
been  mummified  instead.  It  waa  shrivelled  until  it 
is  about  half  the  size  of  a  full-grown  frog,  and  it  is 
light  and  soft.     Its  shape  is  perfect,  and  the  warty 
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protuberftnceo  of  the  skin  ars  very  plain.  Its  limbs 
are  regular  and  properly  shaped,  incluJing  the  fip- 
ger-like  toe  of  its  feet,  and  its  eyes  an<i  mouth  are 
natural.  There  can  lie  no  doubt  of  its  bein^  a  mnm- 
niified  frog,  and  now  various  aud  tough  questions 
arise  regarding  it ;  How  did  it  get  that  far  under 
ground  ?  How  did  it  become  embedded  in  that  chunk 
of  coal,  which  probably  had  been  blaateil  from  the 
centre  of  a  thick  vein  f  How  many  thousands  of 
year*  had  it  been  buried  f  and  various  other  queries, 
which  we  will  leave  for  the  scientist  to  unravel  and 
explain." 

Mr.  Stevenson  tells  me  that  he  is  personally  ac- 
quainted with  all  the  parties  concerned  in  the  dis- 
covery of  this  specimen,  and  has  carefully  examined 
the  piece  of  coal  whence  the  mummy  was  taken,  and 
says,  further,  that  it  oanie  irom  the  vault,  and  not 
from  either  the  sides  or  the  floor  of  the  mine. 

He  has  done  me  the  honor  to  turn  the  specimen 
over  to  me  for  diagnosis,  as  well  as  to  take  such 
stf  ps  as  I  saw  fit  to  ascertain  if  there  be  any  similar 
cases  on  record,  and,  Anally,  how  geologists  or 
paleontologists  explain  such  finds  as  this.  The  speci- 
men is  now  before  me,  and  I  at  once  recognized  it  as 
a  species  of  Hyin,  though  I  am  unable  to  say  which 
one.  It  apparently  agrees  in  all  its  external  char- 
acters with  a  specimen  I  have  of  Hyla  versicolor, 
kindly  diagnosed  for  me  by  Professor  Cope  ]a»t  sum- 
mer, though  it  is  rather  smaller.     As  will  be  seen 


from  the  Hfe-size  figure  I  have  made  of  it,  which  il- 
lustrates this  letter,  it  is  in  nearly  a  natural  position  : 
its  feet,  however,  are  somewhat  drawn  up  under  it. 
I  have  figured  it  as  viewed  directly  from  above.  It 
is  completely  oiummified,  and  in  a  wonderfully  per- 
fect state  of  preservatiou,  being  of  a  dark,  snuff- 
brown  color,  somewhat  shrunken,  and,  in  short,  re- 
duced to  a  condition,  that,  if  properly  excluded  from 
the  air,  would  keep  for  an  iudetinite  length  of  time. 
I  am  aware  that  these  tree-frogs  very  often  climb 
into  some  of  the  most  unheard-of  places  ;  but  it 
struck  me  that  it  would  be  interesfcinsr  to  have  some 
one  tell  us  if  they  ever  heard  of  a  Hyla  finding  its 
way  to  the  vault  of  a  coal-mme  541  feet  under 
ground,  and  climbing  into  the  solid  coal-bed  after 
getting  there.  R-  W.  Shufeujt. 

Fort  Wlngate,  N.  Mex.,  Sept.  14. 


The  source  of  the  Mississippi. 

A  correspondent  in  the  number  of  Science  for  Aug. 

13  contributes  an  article  on  Captain  Glaziers  claim 

to  have  discovered  the  true  source  of  the  Mississippi. 

The  writer  commences  by  quoting  Science  of  May  15, 


1885,  in  which  it  is  stated  that  Glatder  ^ 
name  to  the  lake  he  discovered.  This 
invented  by  some  official  jealous  that  any  mai 
the  employment  of  the  government  should 
to  make  a  discovery  falling  within  the  rant: 
government  survey.  In  the  Braiuerd  Tr% 
Aug.  14,  1881,  occurs  tJie  following,  from  th^ 
one  of  Captain  Glazier's  companions,  a  gentl 
is  to  be  presumed,  of  veracity.  It  may  be 
that  Brainerd  ia  the  nearest  point  to  the 
the  Misdsgippi  that  can  Iroast  of  a  uewspa 
writer  says,  after  describing  the  aaeeot  Vt 
discovered  lake  through  the  stream  that  t 
with  Lake  Itasca,  "On  its  Obe  proiii<  '  :i 

landed  after  exploring  its  shores  ;  an  i 

our  thirst  at  a  spring  of  ice-cold  wui.Tri  v.*,* 
bled  up  near  by,  the  little  party  was  marsfal 
line,  and  Captain  Glazier  made  a  few  rema 
propriate  to  the  discovery  of  the  true  soorel 
Father  of  waters.  After  this,  six  voI!ey«  v<i 
in  honor  of  the  occasion,  and  then  r  n 

name  for  the  new  lake  arose.     Thh^ 
captain'' s  conipanions  to   ilfct'dr.  Mi.       ■      ,    t 
ning    Paine,   after  alluding   in   warm    :•  m; 
time,    money,    and    energy    expended    h',    Q 
Glazier  in  this  expedition,  proftottetl  thnt  it  fwj 
'  LMkf  Glazier'  in  his  honor.     Thi«  propocirj 
received  with  applause,  and  carried  by  acolani 
Thus,  we  see,  Captain  Glazier  did  not  '  give  I 
name'  to  the  lake.     He,  ou  the  contrary,  0ii| 
that  it  should  retain  its  Indian  ap}>ellation  of 
gama.' 

There  is  nothiag  to  be  found  in  Schoolcraf 
rative  to  show  that  he  penetrated  south  of 
He  speaks  of  an  inlet  to  Lake  Itasca  leaiiing 
smaller  lake  to  the  south,  but  clearly  did  nt 
that  smaller  lake,  and  hence  <lid  not  •  dii.coi 
Nor  was  it  known  to  exist  by  Mr.  Nicollet,  wh 
after  him.  The  latter  explorer  states  that  th 
five  creeks  failing  into  Itasca.  Captain  GlaJ 
covered  six,  the  sixth  originating  in  a  lake  (not 
let)  about  five  miles  to  the  south  of  Itasca.  T1| 
was  not  know  n  to  Nicollet.  It  lies  nearlv  du 
of  the  western  arm  of  Itasca.  He  vi>ited  the 
(which  are  mere  ponds),  but  naissed  the  mmi 
taut  one,  probably  owing  to  diflliculty  of  ace* 
soil  around  it  and  for  some  distance  from  il 
extremely  swampy,  and  its  inlet  to  Lake  Itasf 
pletely  hidden  by  the  densest  vegetation.  S 
inlet  could  not  have  been  known  to  exist,  j 
from  the  information  of  the  Indian  whose  b 
ground  was  in  the  immediate  neighborhood 
'infaut  klississippi '  flows  from  this  lake,  ufl 
until  Captain  Glazier  forced  his  way  into  it  ij 
under  the  guidance  of  Chenowagesac.  Th«*  l 
or  ponds  shown  on  Nicollet's  map  have  doUiiii{ 
with  the  source  of  the  river  ;  and  the  map  iti 
far  as  Lake  Itasca  and  its  region  ar«i  concez 
altogether  misleading.  Itasca  has  three  a| 
bays,  not  two,  as  shmwu  on  Nicollet's  map, 
'  small  lake  south  of  and  tributary  to  Lake  ' 
was  not  the  lake  discovered  by  the  Glacier 
the  lakes  (or  poods) '  fully  explored  and 
Nicollet'  did  not  Include  the  Glazier  Lake 
'  surveyed,  mapped,  and  named  by  the 
prior  to  1879 '  were  mere  lakeleta  or  i  ' 
them  taken  together  considerably  less  in 
the  one  discovered  by  Glasier.  Your  corrwi 
indulges  in  a  glaring  prtitio  princiiiii  in 
graph  from  which  the  above  quotations  are 
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ng  extract  is  frnm  a  letter  received  by 
writer  in  May,  1884,  frffva  Paul  Beaaliea, 
the  White'  Earth  In<lifln  agency,  Min- 
nlieu  is  an  intelhifent  half-breed,  and  bag 
'  Ids  life  within  xeventy  miles  of  the  head 
^f  Uie  Miasissippi.  His  letter  was  in  answer 
nquiry  a»  to  the  views  of  the  people  of  that 
on  Captain  Glazier's  discovery.  He  writ^-s, 
''  r  j.ot fully  state  that,  according  to  the 
if  of  this  section  for  scores  of  years 

j^  III  Lake  Itaaca,  which  is  known  only 

Lake,  or  Omashkos.  by  the  Indians,  it  was 
jv  them  considered  as  the  head  or  source  of 
oer  of  Running  Waters,  or  May-see-see-be, 
I  by  them  named.  I  have  received  a  map 
5  the  route  of  exploration  of  Captain  Willard 
1881,  and  being  well  acquainted  with  bis 
nlde,  Chetiowagesic,  who  has  made  the  sec- 
country  explored  by  Captain  Glazier,  his 
fT  many  years,  and  who  has  proved  the  truth 
bften  repeated  assertion,  when  maps  were 
am,  that  a  smaller  lake  above  Lake  Itasca, 
n  time,  change  the  feature  of  those  maps, 
naim  to  the  world  that  Lake  Itasca  cannot 

rr  inaiatain  its  claim  as  being  the  fountain 
Ke-chee-se-be,  or  Great  River,  which  is 
tar^ee-eee-be  by  the  Chippewae.  The  map 
^by  Captain  Glazier's  guide,  Chenowagesic, 
^Ptod  by  the  Glazier  party,  i>  corrrct,  and  it 
Id  tts  who  know  the  lay  of  this  whole  coun- 
hean  by  the  word  us,  the  Chippewa  tribe  in 
»r,  also  the  recent  explorers  for  pine,)  that 
lazier  is  located  at  the  right  place,  and  is  the 
^uthe  longeKt  stream  of  the  several  riveni 
^■ef  the  great  Mississippi. '^ 
^ls>ecting  the  latitude  given  by  Captain 
ft  nay  be  stated  that  be  had  with  him  no  in- 
\t  tor  determining  latitude  ;  and  aasuming  that 
^■ffiven  by  Nicollet  was  that  of  the  southern 
WK»  Itasca,  not  that  of  Schoolcraft's  Island, 
MK^A"y  other  person  in  like  circumstances 
mve  done,  made  as  near  an  ei^timate  as  pos- 
kd  placed  the  new  lake  in  latitude  10'  to  the 
*  that  given  by  Nicollet. 

kxtractfl  given  by  your  correspondent  from 
raft  and  Glazier,  in  parnllel  columns,  even  if 
carry  some  slight  resemblance,  have  no  bear- 
kt«v«r  upon  the  latter's  claim  to  have  dis- 
a  lak«  which  was  unknown  to  Schoolcraft, 
,  or  the  officials  of  the  land  survey.  What- 
|»  merits  of  this  controversy,  it  is  most  con- 
Ihat  there  is  a  beautiful  sheet  of  water  above 
pond  Lake  Itaaca,  which  the  Indians  and 
I  i>f  uorthem  Minneaota,  as  well  as  the  major- 
i,aiericau  geographers  and  map-makerti,  now 
;e  as  Lake  Glazier,  the  primal  reservoir  of  the 
&ver.  P£ABCK  GUAS. 

k  JfoM..  Sept.  4. 


Hibernation  of  bats. 

»>rief    notice   recently    publiohed    in    Scifnee 

(.  1^7.  p.  2221,  of  a  paper  on  the   *  Migration 

^v:>.h  I  r>ead  at  the  Buffalo  meeting  of  the 

ition,  I  am  reuorted  as  saying  that 

icMice  that  any  lorma  [of  bat»]  biber- 

N>Ahiug  in  natural  history  is  better  attested 

\  fact  of  the  hibernation  of  bats,  and  I  hasten 

pt  the  error  made  by  your  reporter. 

C.  Hart  Merriam. 


An  easy  method  of  measuring  the  time  of  men- 
tal processes. 

Lest  it  should  seem  that  I  lay  claim  to  what  i«  not 
my  due,  I  would  explain  that  I  <iid  not  know  of  the 
exactly  similar  experiment  of  Dr.  Oliver  We»»d»«ll 
Holmes  with  a  circle  of  people,  until  Professor  Bow- 
ditch  called  my  attention  to  it  at  the  recent  meetiag 
of  the  American  association.  At  chat  time  the  paper 
printed  in  Science  had  left  my  band^  I  hasten  to 
yield  any  claims  to  priority  for  this  method  of  meas- 
uring simple  reaction  times  for  the  privilege  of  hav- 
ing so  distinguished  an  Bntiei[>otor  as  Dr.  Holmes 

I  must  thnnk  Professor  Mendenhall  for  the  refer- 
ence to  his  interesting  article.  I  find,  however,  that 
his  very  inirenious  method  resembles  the  usual  labo- 
ratory methods  much  more  than  it  does  miue. 

Josxim  Jabthow. 
Q&rruantown.  Sept.  19. 

The  law  of  volumes  in  chemistry. 

lu  my  letter  with  the  above  title  in  Scte^tuie  for 
Sept.  10.  there  occurs  on  obvious  error,  since 
1,628x18  =  29,804.  and  not  30.804.  The  slip  of  the 
pen  was  the  more  curious  from  the  fact  that  the  cor- 
rect figures  were  already  printed  in  my  yet  unpub- 
lished volume,  'Mineral  physiology  and  physiography.' 
The  above  coefficient  for  the  formula  of  water  is 
calculated  from  the  datum  iu  Gauot's  '  Elements  de 
physique,'  that  the  relation  between  the  volumes  of 
water  at  0°  and  vapor  at  100**  =  1  :  1.808.  I  hope  to 
discuss  at  length  the  questions  raised  in  my  late  letter 
before  the  National  academy  of  sciences  at  its  meet- 
ing in  November.  T.  Stbrry  Hitict. 

tfontreal,  Sept.  IT. 

Cause  of  a  recent  period  of  cool  weather  in 
New  England. 

In  a  recent  issue  (Sci>nr<',  viii.  p.  23;i)  I  called  at 
tention  to  a  period  of  cool  weather  which  prevailed 
in  New  England  from  Aug.  15  to  Aug.  23,  culminat- 
ing on  the  night  of  Aug.  23  ;  on  which  night,  I  now 
learn,  froeta  were  observed  in  the  lowlands  near 
Boston. 

I  now  desire  to  call  attention  to  another  aspect  of 
this  phenomenon  ;  namely,  that,  while  this  abnor- 
mal cold  prevailed  at  the  earth's  surface,  at  a  not  very 
great  altitrude  above  the  earth's  surface  the  tempera- 
ture was  above  the  normal,  and  increased  during  the 
night.  At  the  top  of  Mount  Washington  the  tem- 
perature was  several  degrees  above  the  normal,  and 
was  slightly  higher  at  the  morning  observation  of  the 
2M  than  od  the  previous  evening;  but  an  absence  of 
self-recording  instruments  prevenu  a  more  extended 
study  of  the  phenomenon.  This  wont  was,  however, 
supplied  at  Blue  Bill,  where  a  Richard  thermograph 
at  the  top  showed  au  almost  continuous  rise  of  tem- 
perature after  the  11  p.m.  observation  of  the  22d, 
until  after  noon  of  the  23<i  ;  while  a  Draper  thermo- 
graph at  the  base  of  the  hiJI,  400  feet  lower,  showed 
that  the  temperature  fell  almost  contiouously  until 
5  A.M.  (about  sunrise)  of  the  2dd,  at  which  time  the 
temperature  was  more  than  ten  degrees  lower  at  the 
base  than  at  the  summit.  Both  thermographs  showed 
short  undulations  common  to  thermograph  curves. 
This  fall  in  temperature  during  the  night,  no  doabt, 
also  occurrenl  at  the  Boston  signal  office,  since  the 
temperature  observed  at  8  a.m  of  the  28d  was  four 
degrees  lower  than  at  11  p.m.  of  the  23d.  The  close 
coincidences  between  the  readings  of  the  self -record- 
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iniK  minimum  thermometer  at  the  base  of  Blue  Hill 
and  at  several  surroanding  stationa  seems  to  show 
that  the  phenomenon  recorded  at  the  ba«e  fairly 
represents  what  occurred  over  the  whole  of  the  gur- 
roandin(?  country.  A  minimum  thermometer  ob- 
served by  Rev.  A  K.  Teele  of  Milton,  about  two  miles 
north  of  Blue  Hill,  pive  a  temperature  of  41';  and 
one  observed  by  Dr.  Granger  at  Randolph,  five  miJea 
south-east  of  Blue  Hill,  gave  a  temperature  of  44',  — 
the  »me  as  that  observed  at  the  base  of  Blue  Hill. 

These  obeervations  show  very  clearly  the  gradual 
increase  of  temperature  with  bei^^bt  above  the  earth's 
surface  :  1°,  at  the  earth's  surface  in  low  places,  the 
temperature  fell  to  or  below  Z'i"^  F.,  as  shown  by  the 
formation  of  frost ;  2",  at  the  height  of  a  few  feet 
above  the  surface,  the  temperature  fell  to  not  quite 
40*:  3'^,  at  a  height  of  156  feet  above  jfrouiid,  the 
temperature  only  fell  to  49  \  as  shown  by  the  records 
of  the  Boston  signal  office;  and,  i  ,  at  a  height  of 
B'^O  feet  above  sea  level,  and  more  than  400  feet  above 
the  surrounding  land,  the  temperature  only  fell  to 
50  5%  as  shown  by  the  records  at  Blue  Hill  observa- 
tory. 

I  pointed  out  in  my  last  letter  that  on  the  night  of 


The  two  species  of  Solenodoo,  S.  cubanus  atwl  S 
paradoxus,  are  indigenous  respectively  to  Cubs  and 
Hayti.  Of  the  latter  species  almost  nothing  u 
known.  The  specimens  of  the  Cuban  spiicif 
cently  received  were  obtained  hy  John  Gun ' 
E«q.,  in  the  interior  of  the  Sierra  Maestra, ' 
thirty  miles  fi-om  Bayamo.  He  writea  to  Pp  " 
Baird  regarding  them  as  follows:  "A  friftwl,  ' 
has  sent  all  the  Solenodons  to  Profeeuor  "  -^  "- 1 ' 
myself,  has,  after  the  promise  of  many 
ceived  a  pair  of  living  S.  cubanus,  captur.  . 
high  mountains  thirty  miles  from  Bayamo.  Ibu 
animal  is  very  rare,  and  difficult  of  obtaining,  \<«!- 
cause  he  lives  in  caves  which  in  rooal  cauMS  pa«< 
under  great  trees,  and  cannot  therefore  be  penetratsd 
int-o." 

The  female  and  yoting  individual  di«Kl  on  the  wsv, 
but  the  male  arrived  in  excellent  condition.  Thouji;(i 
in  reality  a  nocturnal  animal,  be  shows  no  dislikv  of 
sunlight.  He  has  been  fed  on  small  pieces  of  nw 
beef,  of  which  be  seems  verv-  fond.  Some  of  bis  at'J 
titudes  are  quite  singular  :  when  inspecting  the  flo 
of  his  cage,  he  rests  the  weight  of  his  body  on  hiil 
hind-legs,  while  the  front  feet  barely  touch  the  fl<x>r;| 
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TBK   ALMIQUI. 


Aug.  22  the  skv  was  clear,  and  that  the  air  was  very 
dry,  and  must  have  descended  from  above  over  New 
England,  since  the  surface- wind  blew  out  from  this 
region  in  every  direction  ;  and  the  facts  just  given 
seem  to  clearly  indicate  two  opposing  actions  on  the 
air:  1%  a  heating  effect,  due  to  compression  of  the 
air  by  its  descent ;  and,  2%  a  cooling  effect,  due  to 
radiation,  chiefly  from  the  earth's  surface.  At  ele- 
vated points,  such  as  Mount  Wafbington.  where  the 
land  surface  is  very  small,  the  heating  effect  was  in 
the  ascendency  ;  the  temperature  of  the  air  was  above 
the  normal,  and  actually  increased  during  the  night. 
At  lower  stations  the  cooling  from  radiation  was  in 
the  ascendency,  and  the  temperature  of  the  air  fell 
continuously  during  the  night. 

H.  Helm  Clayton. 
Blut)  ElllI  meteor.  ob»erv..  Sept.  10. 


The  Almlqui. 

The  Smithsonian  institution  has  recently  received 
a  living  Almiqut,  Solenodon  cubanus,  one  of  the 
rarest  of  Ameriran  mamuials,  and  the  largest  of 
American  iusectivores.  Three  individuals  were  cap- 
tured, but  only  one  survived. 


when  his  attention  is  attracted,  ho  r    i 
flexible  snout,  and  advances  the  abii: 
so  that  they  Bland  at  right  nn- 1"'  '^•'' 
dinarily  the  vibriesae  lie  bn 

The  specimen  measures  a>       i 
sive  of  the  tail,  which  is  seveu  auii 
long.     He  will  be  sent  to  the  Fhiladt^i, 
gardens.  F.  W 

U.  8.  D»t.  mu6..  Sept.  18. 
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ReTirification. 

Your  correspondent  V.  in  Sci^nc-e,  No,  19^,  io- 
qnires  concerning  the  fakirs  of  India,  and  tiie  win- 
ders of  their  voluntary  suspension  of  vitality  9* 
will  find  the  information  of  which  be  is  in  Msarx-i 
very  fully  given  —  more  fully  than  ■•♦  t-  ■■■'^'' 
place  of  which  I  am  aware  —  in  a  snt 
lished  in  1850  in  London.  Its  title  is 
on  trance  or  human  hibernation.*  by  Jamei 
MR.C.S.E  ,  CM.W.§.,etc.  (London.  John 
ill.  Princes  Street,  Soho ;  Adam  and  Ckat§e»  , 
Edinburgh)  Both  the  facte  and  the  tinjofi  tft'TCiyf 
clearly  set  forth.  W.  O.  At 

New  Haveo,  Cono.,  Sept.  UL 


.Y,  SEPTEJaBER  24.   18«6. 


i  WASTE  OF  A   GREAT  CITY. 

jn  body  there  is  a  legriliniate  waste 
Qbstance,  structurally  indispensable 
^lopment  ;  and  there  ia  waste  which 
ft  and  ia  beyond  the  power  of  science 

while  it  is  the  herald  of  approach- 

A  great  city  is  a  corjx>ration,  a 

This  complex  organization,  too,  has 

»ste  OS  a  perpetual  evidence  of  its 

;  and  at  the  same  time  it  suffers 
dead  lose   of  social   capital    and 

it  points  the  way  to  ultimate  dis- 
Men  and  cities  thrive,  waste,  and 
kllel  and  strictly  analogous  lines. 

ional  service  of  ten  years  among 
Institutions  under  the  control  of  the 
nJssioners  of  charities  and  correc- 
inder  the  commissioners  of  emigra- 
Utnental  maxim  of  social  science  has 
Icance  with  the  growth  of  experi- 
ple  have  become  so  accustomed  to 
drift,  —  this  unresting  current  of 
irofljgacy,  and  crime,  —  possibly  so 
the  imposing  array  of  tirchitectiirBl 

glamour  of  official  report's  bris- 
itics,  that  they  miss  the  ghastliness 
:,  and  think  about  it,  if  at  all,  in  a 

incerned  way.     But  to  tJie  earnest 

constantly  arise  wliich  will  not 

much  ado  in  commercial  circles 
JIt  and  material  waste  of  the  streets 
|d  its  best  disposition  ;  the  people 
IbII  that  pestilence  and  epidemics 
trifling  or  superficial  expedients, 
irbor  and  its  approaches  must  be 
nor  l>efouled.     The  fear  of  disease, 

.th,  the  timidity  and  greed  of  capi- 
and  suspicious  watch,  and  in  this 
tblic  welfare  ia  measurably  safe. 

group  of  philanthropists  and  pro- 
,  whose  Ures  are  spent  in  the  service 
\  growing  under-world  of  poverty 

alion)  and  vice  (breeding  both 
Sie),  few  care  or  think  about  it,  or 
netrate  its  dreadful  secrets  ;  while 
ling  of  the  harbor-channels,  the 
Q  ocean-going  steamer,  the  least 
f  financial  thrift,  a  trace  of  typhoid 
transportation  of  dressed  beef  or 


cattle,  the  tug  and  chicanery  of  rival  monopolies, 
the  disgusting  encounters  of  professional  pugilists, 
stir  and  thrill  the  pulses  of  the  metropolis  to  their 
liveliest  beat. 

All  the  while,  this  menacing  under-world,  with 
a  biting  irony,  asserts  itself,  and  compels  recogni- 
tion as  imppratively  as  does  the  cancer  as  it  eats 
its  way  to  the  vitala.  It  seizes  upon  and  subsi- 
dizes the  fairest  string  of  islands  that  grace  a  me- 
tropolis the  world  over.  Wliere  thexe  might  have 
been,  under  a  shrewder,  better  providence,  parks, 
groves,  museums,  art-galleries,  zo51ogical  gardens, 
wholesome  games,  exhilarants  for  honest  industry 
and  useful  tlirift,  stretching  at  little  intervals  from 
Governor's  to  Hart's  Island,  full  eighteen  miles, 
the  Nemesis  of  penalty  and  retribution  has  planted 
her  growing  colonies  of  social  waste,  —  of  broken, 
degraded,  repulsive,  dangerous  human  detritus  ; 
and  tliis  baleful  colonization  has  pushed  its  way 
along  those  beautiful  eastern  waters,  keeping  step 
with  the  advancing  city,  until  its  entire  line  of 
eastern  frontage,  far  up  into  Westchester  county, 
ia  sentinelled  by  these  menacing  excrescences  of  a 
moribund  civilization.  The  municipality  isa  body: 
and  it  requires  no  labored  or  exhaustive  differ- 
ential diagnosis  to  determine  that  a  body  thus 
smitten  with  boils  and  blains,  with  tangled  and 
distempered  wits,  so  scorched  with  fevers  of 
drunkenness  and  debauchery,  so  tlu-eatened  with 
poison  in  the  very  life-blood,  is  at  best  in  a  desper- 
ate condition. 

So  much  for  these  *  instituti<ins  of  charities  and 
corrections.'  In  abundant  outlay  and  thorough 
and  int<?lUgent  organization,  and  in  general  scion- 
title  oversight,  they  stand,  after  their  cUipb,  unri- 
valle<i,  at  home  or  abroad.  Indeed,  we  have  come 
to  make  much  of  them  ;  so  that  when  di'^ttinguished 
visitors,  dignitaries,  or  scientists  come  upon  us  for 
municipal  hospitalities,  who  does  not  foreca.st  the 
inevitable  festive  picnic  excursions  through  and 
among  these  same  *  institutions,'  with  its  steamer 
decked  in  bunting,  its  junkttings.  its  congratula- 
tory speeches,  as  the  commissioners  uncover  our 
plague-spots  and  social  ulcers,  our  paupers  and 
desperadoes,  our  craze<l,  and  our  foun<lHngs,  for 
the  edification  of  the  day  ?  Why  not  extend  the 
route  on  future  occasions,  and  so  complete  the 
panorama  V  This  would  take  in  the  morgue  and 
Potter's  field,  and  their  upland  springs  and  feeders  ; 
the  bagnios,  with  their  more  than  fiftcon  thou- 
sand profligate  women ;  the  ten  thousand  dram- 
shops ;   the  underground  hells  and    disreputable 
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concert  dance-halls,  which  day  and  night,  year  in 
and  year  out,  keep  up  the  infernal  work  of  peopling 
these  islandB.  There  would  be  something  like 
logic  and  thoroughness  in  such  an  ejqxwition. 

The  extent  and  magnitude  of  this  social  waste 
no  man  knows,  and  no  man  can  know.  There  are 
outlying  hidden  realms  of  developing,  mattiring 
mischief  and  evil  yet  in  the  egg.  scattered,  unsus- 
pected items  of  blemisli  and  loss,  which  no  report 
ever  tabulates  ;  and  we  are  thrown  back  upon  the 
depressing  consciousness  tliat  the  larger  part  of 
this  under- world,  like  the  freighted  steamer  or  the 
floating  iceberg,  liea  well  out  of  Bight. 

Let  us  take  a  rapid  account  of  stock,  and,  in 
part  at  least,  see  where  we  stand.  First  these 
islands  :  Black  well's,  nearly  two  miles  long,  flushed 
by  two  Bwift  cliannels  of  the  river  it  divides,  full 
ninety  acres  in  extent,  studded  from  end  to  end 
with  the  epileptic  and  paralytic,  maternity,  and 
charity  hospitals,  the  New  York  penitentiary 
sprawling  athwart  well-nigh  from  shore  to  shore, 
the  almshouse,  the  workhouse,  and  the  women's 
lunatic-asylum  and  its  growing  population  of  more 
than  seven  thousand  ;  then  Ward's  Inland,  lying 
in  a  nearly  rectangular  area  of  two  hmidrefl  and 
sixty  acres,  at  the  junction  of  the  Harlem  and 
EaBt  riverg  at  Hell  Gate.  Here  are  the  lunatic- 
anylum  for  males  and  the  homoeopathic  hospital, 
together  having  al>out  three  thousand  inmates. 
Immediately  north,  and  separated  by  Lattle  Hell 
Gate,  some  two  hundred  feet  wide,  is  RandaU'e 
Island,  a  Blueld-shaped  area  of  a  htmdred  and  sixty 
acree,  and,  with  Ward's,  lying  close  to  the  city. 
Here  are  the  infants  and  KandaH's  Island  hospitals, 
an  asylum  for  idiots,  a  branch  of  the  jx-nitentiary, 
an  insane-aaylum  for  the  young,  and  the  house  of 
refuge.  Advancing  a  mile,  we  And  Riker's  Island, 
for  the  exclusive  use  of  correctional  institutions,  a 
fair  domain  of  sixty  acres  ;  and  yet  farther  up  the 
sound,  some  seventeen  miles  from  the  city,  the 
advanced  poet  of  this  ever-growing  colonization, 
with  its  area  of  some  fifty  acres,  its  hospital  for 
iucurables,  and  branch  workhouse  and  lunatic- 
osyliun  (nearly  thirty-five  hundred  inmatesj,  and  — 
the  ghastly  balling-place  of  all  this  interminable 
procession  —  Potter's  field,  with  its  myriads  of 
friendless,  dishonored  dead  :  we  reach  and  stop  at 
Hart's  Island. 

Here  are  more  than  six  hundred  acres  of  the 
fairest  islands  lying  all  the  way  close  to  thb  city 
frontage,  now  become  a  rank  witness  of  its  loss 
and  shame.  Who  will  venture  an  estimate  of  the 
present  and  prospective  value  of  this  perverted, 
sequestered  real  estate,  and  the  outlay  represented 
in  its  multiplied  structures?  Add  to  these  assets 
of  the  Board  of  commissioners  of  charities  and 
corrections  a  fleet  of  transports  for  the  service  of 


more   than  sixteen   thousand  colonists,   Belli 
hospital,  the  various  buildings  in  the  service 
the  department,   the   host>ital    service  at   poli<*" 
stations,  ambulances,  equipments,  prison  vans,  then 
the  police  stations  and  proj)ertie8,   the  jails  and  J 
prisons,  and  a  just  allotment  of  court  and  justio 
cham tiers,  where  the  selections  are  made  and 
harvest  of  tares  gathered, —  this  is  but  a  f r 
of  cost  and  loes  to  the  people,  —  a  shameful  invc 
ment,   which,  as  will  shortly   appear,  feeds 
sources  and  energies  that  exact  it. 

We  must  not  lose  sight  of  the  millionB  spent  in 
the  erection  and  support  of   found ling-aeylumit. 
reformatories  of  various  sorts  and  uses,   diB{«eix< 
saries,    children's    aid   societies,    infirmaries,  nndj 
hospitals   founded    and    sustained    fay   tndiriduaL 
and  private  beneficence,  —  all    part  of   the   gresfi 
total  exactions  wrung  from  the  public  thrift.  «i><Jj 
turned  aside  from  legitimate  usee  and  benefits  tn] 
the  nourishment  and  maintenance  of  this  terrible] 
under-world. 

It  ifl  equally  impossible  to  measure  the  yearly  I 
outlay  in  this  account  with   social    waste.      Tlwj 
board  of  commtssionecs  alone  eend  in  estimates  I 
for  their  own  disbursements  for  1886,  amounting  ] 
to  $1,947,607.50.     According  to  the  city  oomplnil- 
ler's  report  for  1888,  the  appropriations  for  asy- 
lums, reformatories,  and   chsritable   institutions,! 
presumably  outside  such  as  are  committed  to  the 
care  of  the  commiMioners  of  charitiee  and  corrvc^ 
tions,   was    11,039,953.53,    and   this   had    in  iK'^t 
grown  to  ♦1,108,957.51.     This  total  ratio  of  gpjw  th 
in  the  increasing  cost  of  social  waste  must  not  \.v 
lost  sight  of,  fnr  the  colonies  grow  by  a  viisihlT 
advancing    ratio :    so    does  the  cost   in   all  tlMr 
municipal  de]>artment8    hanng  special    care   uf 
them ;   while  the  conservative  reparative  institu 
tions  lag  behind  the  constantly  increasing  devel- 
opment of  the  city.     The  Board  of  edncatioo.  fiv 
example,  for  ten  years  past,  scarcely  breaks  tin* 
even  tenor  of  an  annual  appropriation,  which  fell 
to  $3,400,000  in  1879,  and   roee  to  |3.769,086  io 
1874,  and  only  reached  $3,750,000  in   1888.     These 
data  are  drawn  from   the  comptroller's  report  o( 
1883.     Later  accoimta  might  throw  light  upon  thi* 
apparent  decline  in  the  educational  enterprise  of 
the  city.     In  this  hurried  glance  at  the  schedule 
of  assets,  we  are  not  to  lose  sight  of  the  police 
department, — a   standing  army,  keeping   guiinl 
night  and  day,  trained,  oflicered,  armed,  and  paid, 
—  the   picked   brawn   and   muscle   of   the   town, 
banded   together  for  the  public  protedtcm.     Add  j 
to   these   another   army    of    keepers,  atteodaotirl 
nurses,  deputies,  resident  bodies  of  medical  meAi 
and  their  student  assistants,  and  we  begin  to  cstch 
an  outline  of  the  magnitude  and  proportkns  of 
outlay  in  money,   values,   time,  and  m«D,  mh* 


a4.  1886.] 


SCIENCE. 


285 


uriffd  from  the  nnrroai  uftee  and  fiuictions  of 
brift-prodaction  both  m  social  and  civil  life,  both 
which  are  thus  far  impoverished  and  debilitated 
cause  of  this  shrinkage  and  loss  in  vitality, 
tlie  sociologist  is  baffled  ;  for  no  statistical 
tion.  however  minute  and  exact,  adetiuately 
•  even  approximately  represents  the  subetance  of 
be  problem, 
1  do  not  review  tlie  physical  elenienta  of  this 
>lem  to  arraign  the  authorities,  or  to  challenge 
ftottimem  of  the  attempt  to  meet  and  dis- 
)  an  abaolute  duty  :  it  is  simply  the  exaction 
of  NerueeiiB.  —  the  price  of  ignorance,  unthrift, 
ensuality,  and  crime,  which  the  people  must  pay 
one  shape  or  another.  The  questions  loft  for 
DHJideration  are  the  sources  of  social  waste,  and 
be  practical  hinderances  in  the  way  of  their 
municipal  relief  and  correction. 
The  sources  mostly  lie  far  back  out  of  sight,  and 
I  unexpected  places.  Among  these  is  the  prees- 
of  labor,  especially  women's  labor  ;  and  the 
ens  of  thousands  of  young  girls  literally  impris- 
ned  over-hours  at  the  sewing-machine,  behind 
counters  of  stifling  shops,  in  cigar-factories 
tid  at  tenement-house  tohacco-work.  in  factories 
innumerable,  where  the  fever  of  competition  feeds 
the  blood  and  brain  of  girl>4  and  children,  with 
be  inevitable  poisoned  Rir,  insufficient  nutrition, 
tjd  exhaustive  toil,  constitute  one  of  the  moat 
priloua  sources  of  supply  for  the  vicious  and 
rimimil  classes.  Hunger,  desperation,  unendur- 
bte  tension  of  nerve  and  muscle,  are  all  the  time 
•ding  thousands  toward  mercenary  profligacy, 
beae  conditions  are  not  only  unfriendly  to  virtue 
id  chastitv  :  they  create  and  intensify  those 
rrOiCical  conditions  that  bree^tihame  and  dishonor. 
^jrlaooa,  easy-going  ladies  and  gentlemen  must 
their  haberdashery  at  bargain  prices,  even  at 
the  yesriy  immolation  of  hecatombs  of  girl  and 
women  workers  who  are  literally  starved  into  the 
rank«  of  the  falling  and  fallen.  Among  all  the 
Ihouaands  who  drift  into  the  island  population, 
ibere  are  found  few  exceptions  to  this  experience, 
iy,  lufft,  and  drink,  —  these  three,  —  and 
;  progeny,  profligacy  and  crime,  cover  nine- 
J  of  the  social  and  moral  history  of  these  oom- 
:  and  going  islanders.  The  disreputable  dance- 
aod  concert  dives  and  bagnios,  and  vile 
\  of  resort  of  one  kind  and  another,  all  con- 
ned with  this  range  of  hopeless,  suffering  world 
'  women-workers. 

When  capital    and    commerce    grow  humane. 

[  become  as  ooosidemte  of  human  hearts  and 

ve«  AS  tlxey  are  of  machinery,  vehicles,  horses, 

Dtl  other  u>i«ful  appliances  of  industry  and  honest 

e,  then,  and  not  sooner,  will  this  diabolic 

}  of  womanhood  he  checked  and  stayed. 


Note  again  llxe  viperous  neats  of  friendless  and 
orphaned  boys  and  lads  who  herd  in  out-of-tbe-way 
covers  in  or  about  the  city,  without  homes,  teach- 
ing, or  training ;  the  progeny  of  criminals,  or 
paupers,  or  drunkards  ;  getting  keenness  and  ani- 
mal ferocity  out  of  their  hardships,  and  a  training, 
of  its  kind,  for  the  full-grown  thief,  burglar,  and 
murderer. 

Mr.  Delamater  of  the  New  York  police  depart- 
ment, after  careful  estimate,  states  "  that  sev- 
enty-five per  cent  of  our  convicts  are  city  l>om 
and  bred,"  and  ad<h<,  "  that,  of  the  2,570  inmates 
of  the  three  state  prisons  of  New  York  on  Sept.  30, 
1884,  1,645,  or  68.8  per  cent,  were  from  Kings  and 
New  York  counties." 

The  secTctary  of  the  National  prison  association 
writes  more  conjecturally  but  more  emphatically  : 
"  I  looked  over  .  .  .  my  list  of  cases  which  I  have 
investigated  jHTsonally,  and  And  that  more  than 
foiir-fifthij  of  the  wrong-doers  were  either  born  in 
cities,  or  had  become  residents  of  cities  when  very 
young.  ...  If  you  bad  askni  *  as  Ixrtween  large 
townsand  city,  and  country  bred  cliiidren,'  I  nbould 
have  been  obi ige<l  to  add  almoet  the  other  Hi th." 

"The  celebrated  French  reformatory.  Mettrai, 
has  since  its  foundation  admitted  Ji,/>80  youth- 
ful inmates :  707  of  these  were  the  children 
of  convicts  :  SM,  '  natural '  children  ;  821,  found- 
lings ;  5(>4,  children  of  a  second  marriage ;  808, 
those  whose  ]>arents  live  in  concubinage ;  and 
1,542,  children  without  either  father  or  mother" 
(Unf  viitited  Mettray,  Paris,  1H6H), 

*•  According  to  Dr.  Bittinger  (Transactions  of 
the  national  congress,  p.  279),  of  the  7,968  inmates 
of  tlie  reformatories  of  the  United  States  in  1870, 
fifty-five  per  cent  were  orphans  or  hair-«>rphans." 

M.  de  Marsaugy,  a  clever  French  author,  in 
writing  of  the  causes  of  juvenile  crime  in  France, 
says  that  "  a  fifth  of  those  who  have  been  the  ob- 
jects of  judicial  pursuit  are  composed  of  orphans, 
the  half  have  no  father,  a  quarter  no  mother,  and, 
as  for  those  who  have  a  family,  nearly  all  are 
dragged  by  it  into  evil  "  (Mornlisation  de  ren/ance 
coupable,  p.  13). 

The  precocity  of  the  criminal  classes  is  notorious 
and  portentous.  It  sets  back  year  by  year,  until 
the  courts  have  long  shice  i>assed  the  teens,  ami 
children  under  twelve  are  !-een  in  the  prisoner's 
dock  with  growing  frequency,  for  serious  mi»- 
demeanors  and  crimet».  The  police  confess  the 
practical  difhculty,  not  so  much  of  exterminating, 
as  of  repressing,  these  nests  of  juvenile  outcasts, 
who  prove  more  formidable,  even,  than  bands  of 
adult  outlaws.  Something  is  done  towainls  de- 
pleting this  threatening  element,  under  the  action 
of  the  Children's  aid  sixtiety  and  the  various  half- 
penal  reformatories.     But  these  latter  too  often 
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fiend  out  {graduates,  ripe  in  the  vilest  lore  of  evil, 
oontracterl  while  under  the  costly  care  and  train* 
ing  of  the  state. 

Superintendent  Kellogi?  of  The  charity  organi- 
zation society,  in  an  address  before  the  American 
association  of  social  science,  1886,  states  t  — 

••In  1883  every  twelfth  commitiuent  by  the 
ooorts  of  New  York  was  either  of  a  girl  under 
twenty,  or  of  a  boy  under  fourteen  yean  of  age  : 
of  the  former  there  were  2,054,  and  of  the  latter, 
3,118,  a  total  of  4,172.  At  the  same  time  there 
were  thousands  of  children  drawn  from  the  poor, 
permanently  lodged  in  the  public  correctional  in- 
stitutions and  the  fifteen  or  twenty  reformatories 
of  the  city.  Those  youth  who  have  fallen  into 
police  custody  are  probably  lost  for  any  good  pur- 
pose to  the  community ;  and  that  loss,  it  will  be 
seen,  is  greater  pecuniarily  and  numerically  than 
tlmt  caused  by  preventable  death.  As  a  social 
disease,  their  presence  in  the  community  is  inju- 
rious beyond  computation,  since  an  infiltration 
goes  on  from  them  tlirough  gradually  enlarging 
areas  of  society.  Nor  is  their  depravity  like  the  ca- 
lamity that  comes  with  a  blow,  and  then  all  is  over. 
Having  reached  adolescence,  they  go  on  from  year 
to  year,  dependent,  predatory,  contaminating." 

We  have  taken  too  superficial  an  estimate  of 
the  tramp  population  in  its  relation  to  social  waste 
and  disorder. 

The  following  statistics  were  taken  from  the 
Annual  report  of  the  Board  of  police  justices  of 
the  city  of  New  York,  for  1884:  "6,275  persons 
were  arrested,  or  appeared  in  the  pohce  courtB  of 
New  York  City,  in  1884,  against  whom  a  charge 
of  vagrancy  was  preferred  ;  and  of  this  number, 
5,893  were  convicted  upon  comi>etent  testimony 
or  upon  their  own  confession." 

Comparison  with  former  yeara. 


Tkas. 

NCMBBB  ARRAtOHkD. 

NUIIBKR  OOMVICTKD. 

Malfl*. 

PetDAlea. 

T    tBi.  ' 

MiUet,  |Femalei.|  Totk'. 

1W4 

1,751 

1,888 

8,189 

1,873 

1,208 

58.ffl6 

18S8 

a.ois 

3,sca 

5,578 

2,737 

2,iM 

6,171 

1864 

3,688 

2,6S7 

8,375 

8,872 

S,5si0 

fi.889 

'*  The  number  of  persons  arrested  upon  the  charge 
of  disorderly  conduct  in  1884  was  38,696.  Of  these, 
there  were  convicted  and  fined,  or  held  to  bail 
for  good  behavior,  20,311," 

Comparison  wiih  former  years. 


Tsia. 

NOMBfea  UiRAtOMSt]. 

NrUBStt  COMVtOTXD. 

H«le8. 

Femalea. 

Totil. 

Males. 

Femalea  1  ToUl. 

1874 
1883 
1884 

18,508 
19,]m 

7,1«6 
7.811 

8,7ttt 

23,883 
88.0M 

7,068 
10,517 
18.  HI 

4,600 
8,100 
7,170 

U,757 
18,718 
90.811 

••  The  registration  bureau  of  The  chariO*  organ- 
ization s<x-iety  of  New  York  City  records  a  list  of 
7I«8U2  different  families,  or  a  total  population  ofj 
385,000  individuals,  involved  tu  mendicancy 
dependence  **  {Report  of  Charity  organizaiitm 
eiety,  1886). 

Tliis  waste  showsa  deadly  apathy,  a  dying-out  i 
purpose,  a  fatal  estrangement  from  home,  family*, 
and  society,   for  which  there   has,  as  yet, 
fonnd  neither  remedy  nor  cure.     This  tramp  cli 
grows,  and  grows  dangerous  and  desperate  to 
and  is  chargeable  with  an  increasing  number  ol 
outrages,  assaolta,  and  crimes  against  ttoth  pn:>i^ 
erty  and  person.    The  island,  the  aliuithouse,  and 
workhouses  do  not  reach  or  touch  their  cases,  fa 
they  gather  physical   endurance  and    resou 
from    fresh    campaigniugs  acroos  country,  onttli 
rounded  up  again  by  winter  weather  in  the 
cities.     Even  the  dead  weight  of  this  classy  like  J 
sheer  moral  inertia,  rests  like  an  incubus  upon  tb 
community  ;  a  species  of  leprosy,   in  short, 
spreads  while  it  kills,  Barely  if  slowly.     Tliis  di» 
couraged,  cowed,  broken-down  class  is  likely  to 
increase,  imder  a  civilisation  which  develops  mil- 
lionnaires  and  monopolies  out  of  tlie  feeblenca» 
and  misfortunes  of  the  masses.     Strange  illa8tz»> 
tioDs  of  this  eoulleae  work  of  disintegration  may  ^ 
be  found  any  and  every  day  in  hospital,   penit 
tiary,  almshouse,  insane-asylum,  or  morgue. 

But  well-to-do  labor,  legitimate,  hopeful  inda»- 
try,  insensibly  contribute  their  quota  in  the  rooi*  ■ 
titudes,    who,   too    heavily   handicapped    in    thiti 
struggles,  in  the  irresistible  spirit  of    emu 
and  haste  for  riches  that  stimulates  and  fires  on  i 
sides,  succumb  to  some  form  of  manja  or  insanity.  1 
The  inmates  of  thes^ insane-asylums  Are  largelyJ 
overworked,    over-anxious  lives,    thrown  out 
gearing  often  by  a  very  slight  obstruction,  —  liv 
too  far  coDaiwed  to  resist  an  appetite  or  paaaioo 
which  might  hardly  rufSe  the  equipoise  of  a  n>- 
buBt  nature.  j 

Tlie  heredity  of  evil  is  an  element  of  incalculable ' 
significance,  the  fearful  roUing-up  or  ruUing-dows 
from  generation  to  generation,  through  all  the 
ages,  of  the  weakness,  vice,  and  moral  darknev 
of  the  past.  The  increase  is  more  than  com- 
p<3unded.  It  spreads  and  penetrates  in  ev«yy 
direction  without  spending  or  diluting  its  death- 
dealing  vigor.  Evil  is  gregarious,  it  is  proliflc. 
It  grows  into  a  society  of  its  own,  well  namad 
the  half  or  under  world.  It  stamps  ita  offapriag 
indelibly.  It  not  only  inbreeds  to  deadliar  |ior> 
pose  :  it  grows  by  what  it  captures,  defiles,  aod 
anneals  in  some  vital,  hopeless  way  to  itoelf.  Ko| 
man  or  woman  who  is  '  sent  up  *  to  tlieee  colo 
ever  returns  to  the  city  scot-free.  There  is  a  Un^l 
visible  or   hidden,   upon  his  or  her  proamt 
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are,  which  too  often  proves  stronger  than  the 

6t  parposea  and  fairest  opportunities  of  aodal 

ehabilitation.     The  under-world,  with  the  police 

Dd   detective   forces   practically  in    its  interest, 

olds  in  rigorous  bondage  every  unfortunate  or 

piscreant  who  has  once  'eerve<i  time.'     There  is 

tragic  interest  in  the  Btrugglea  of  these  in- 

wretches  to  break  away  from  tlie  mesbes 

pun   about   them.     But  the   maelstrom    lias   no 

owels  of  mercy  ;  and  the  would-be  fugitives  are 

ling  back  again  and  again  into  the  devouring 

rbirlpool  of  crime  and  poverty,  until  tJie  end  is 

ached    on    the   diesectinR-table   or    in    Pottex's 

eld.      Men    who   insist  on   breaking   with    this 

^rannous   fellowship   are  often   driven   to  seek 

'lefuge   among    the   various   inBtitutioua    on    the 

ialande  in  menial  or  half-menial  service  as  helpers, 

mesE^ngers,  or  orderlies,  under  the  beggerly  wages 

of  tlie  department,  ad  a  better  alternative  than  a 

life  at  large,  constantly  imit^-rill^Ml   by  the  threats 

jukI  allurements  of  evil  asRtx^iation. 

A  serious  percentage  of  this  waste  is  thrown  at 
'  doors  by  emigration.     **Le8B  than  forty -eight 
"  cent  of  the  criminals  convicted  in  the  police 
of   the  city  of  New  York  in   1884   were 
native  born.      Of  the  total  number,  51,846,  the 
Uoiied  States  contributed  24.511 ;  Ireland,  16,^9; 
Oermany,  5,272;    England,  1,801:    Italy,  1,707: 
Aher  countries,  2,205  "  {Annual  report  of  Board 
poHee  justicea.  New  York,  1884).     Thus,  while 
is  not  properlj'  our  own,  we  become  charged 
ita  care  and  cost.     Many  of  the  old  abuses 
lipven  way  before  a  more  intelligent  and  dis- 
ating  legislation  ;   and   the   penitentiaries, 
bouses,  and  almshouses  of  Europe  no  longer 
» in  the  systematic  and  wholeuale  deport  a- 
I  of  their  paupers  and  criminals  to  our  shores. 
Dt  in  the  large  volume  of  a  gron  ing  and  desir- 
>le  immigration,  the  casualties  and  e.Yhau8tion 
ocean  travel,  epidemics,  and  misfortune,  leave 
ny  stranded  and  helpleeu  in  tliis  great  city. 
But  the  crowning,  almost  inclusive  source  of 
tibiic  injury  is  unquestionably  strong  drink  and 
iinkennesB.     Yet  the  people  pocket  a   hush  or 
!  money  of  Imlf  a  million  or  so  yearly, 
then   legalize  or  explicitly   connive   at    the 
ilbhment  of  more  tliau  ten  thousand  drinking- 
in  tlie  city.     The  moralist  and  social  re- 
bave  for  generations  shoutefl  in  our  ears 
spread  before  our  eyes  the  terrible  statistics 
thiM  most    inhumane    and    inbuman    tTnffic. 
|bdgt»  from  the  bench  take  up  and  repeat  the  re- 
Science  and  philanthropy,  hand  in  hand, 
e«  expostulate,  and  threaten  ;  yet  the 
akin^  goes  on<  and  the  city,  for  its  yearly 
of  half  a  million,   lets    loose  this  army   of 
diariee,  mote  dreadful  than  oonOagrations, 


more  deadly  than  i^estilence.  more  destructive 
than  the  field  of  battle.  It  is  no  metaphor  to 
attribute  this  moribund,  hopeleps,  repulsive,  ex- 
crescence population  to  the  parentage  of  strong 
drink  ;  for  drink  and  debauchery  are  inseparable, 
and  ixiverty  and  crime  and  pestilence  are  their 
progeny.  If  drink  and  lust  furnish  three-fourths 
of  the  criminals,  they  are  more  lavish  yet  with 
the  almshouse,  and  they  have  a  busy  hand  in  fill- 
ing the  waids  of  the  hospitals.  Eliminate  or 
shorten  within  hygienic  limits  the  traffic  in  strong 
drink,  and  these  institutions  of  waste  would  in  a 
decade  shrivel  and  shrink  well-nigh  out  of  sight. 

What  can  the  moralist  or  scientist  do  by  way  of 
resuscitation?  Very  little  at  beet.  The  flotsam 
and  jetsam  are  mere  shreds  and  fragments  of 
wasted  lives.  Such  a  ministry  must  begin  at  the 
sources,  —  is  nece«sarily  prophylactic,  nutritive, 
e<lucatioual.  On  these  islands  there  are  no  flex- 
ible twigs,  only  gnarled,  blasted,  blighted  trunks, 
insensible  to  moral  or  social  influences. 

The  physician,  priest,  and  turnkey  share  a  com- 
mon outlook  of  nearly  baffled  hcjpelesaness ;  and 
almost  the  sole  blossom  —  the  wjle  fair  and  precious 
jewel  to  be  found  in  this  world  of  refuse  and  deso- 
lation —  is  the  culture  of  a  stronger,  surer  medical 
science,  and  the  training  and  education  of  minis- 
trants  for  the  sick-room  and  hospital  wards.  And 
the  sole  ground  of  hope  and  amelioration  liee  in 
the  rigid  enforcement  of  a  more  practical  civil 
service,  and  in  the  vigilant,  gratuitous,  and  inex- 
pensive sui)ervii!(ion  of  the  State  board  of  clu-uities, 
whose  stated  and  fearless  probings  into  dark,  un- 
suspected corners,  whoee  scientific  insight  and 
humane  devotion  to  their  unwelcome  mission,  have 
instituted  or  energized  every  project  or  reform  for 
betterment  thus  far  attempted  in  our  municipal 
institutions. 

The  hinderances  in  the  work,  and  the  conditions 
unfavorable  and  even  hostile  to  ita  best  adminis- 
tration, lie  iiT  full  sight  of  every  thinking  observer. 

First,  we  note  the  illogical  and  most  uzirighteous 
affiliation  between  crime  and  poverty.  'Chari- 
ties* and  'corrections,'  forsooth,  some  diabolic 
Malaprop  surely  linked  theee  terms  in  imequal  fel- 
lowship. What  have  criminals  to  do  with  the  sick 
and  iKKjr,  and  why  should  conditions  morally  more 
widely  sei>arated  than  the  p«lea  be  literally  hand- 
cuffed in  mutual  ignominy  ?  The  relation  between 
crime  and  poverty  is  no  more  essential  than 
between  crnme  and  wealth.  It  is  not  for  a  so- 
called  modem  civilization  to  smirch  and  befoul  a 
condition  in  life  in  itself  honorable,  reputable,  and 
of  a  certain  dignity,  by  involuntary  association 
with  the  tramp,  harlot,  thief,  and  assassin.  There 
is  a  charity  called  for  at  the  liands  of  the  munici- 
pality which  Buffers  unendurable  shame  and  affront 
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irnder  this  duplex  adminislration  of  clxarity  and 
forrection.  There  is  much  pitiable,  unfortunate, 
blameless  poverty  tinding  shelter  in  the  hospitals 
and  at  the  alojshouse.  Why  shouM  it  be  thrust 
into  intolerable  contraat  with  shameful,  dissolute 
paui^rdom  ?  Keep  tJie  abused  term  •  pauper,'  if 
it  must  ho,  to  mark  the  latter  herd ;  hut  leave 
'  poverty  '  and  *  the  p(X)r  *  to  the  patient,  long>en- 
duriug,  HulTering,  and  often  heroic  victims  of  fail- 
ures, that  fall  under  the  wheels  of  success  or 
monopoly.  To  such,  a  true  life  pays  involuntary 
courtesy  as  to  the  maimed,  unshapely,  helpless 
victimH  of  the  battle-field.  Because  of  this  grace- 
less confusion  and  breach  of  dutj',  much  that  even 
municipal  charities  mi^ht  undertake  and  accom- 
plish is  now  hopelessly  out  of  reach. 

The  conclusion  is  irresistible  that  a  fatality  hu-ks 
in  the  very  organization  of  the  board  of  manage- 
ment. Here  is  the  sphere  where  there  is  a  demand 
for  the  soundest  philanthropist ,  the  matitred  stu- 
dent in  sociology,  together  with  the  bravest  and 
wisest  medical  service.  Such  alone  are  comyjetcut 
to  look  after  and  adnuuister  this  e^ettlemcnt  of 
social  wast*".  There  is  natural  congniity  in  this 
{xjstulate.  Financiers,  we  say,  for  banking,  trust 
funds,  and  the  public  treasury  :  metallurgists  and 
chemists  and  engineers,  for  mining ;  learning, 
logic,  and  eloquence,  for  the  forum  :  that  is,  the 
6]ieciaHst  full  rij>e  for  his  specialty.  But  how  is  it 
with  this  l>oard  vvho  have  so  lung  been  in  place  ? 
Ilere  and  there  the  tonic  presence  of  a  strong  per- 
sonality lias  been  felt ;  but  wlio  is  so  weak  or 
stupid  as  to  identify  the  board,  under  its  present 
constitution,  with  these  necessary  interests  in  the 
life  of  the  couimunily? 

And  here  wo  are  forcibly  confronted  with  a 
monstrous  anomaly,  and  it  is  the  constant  i>erilof 
this  whole  field  of  municipal  atiminiatration.  The 
Board  of  commissionerH  of  charities  and  correc- 
tions, together  with  its  entire  system  from  greatest 
to  least,  from  centre  to  outpost,  is  in  abject  slaverj- 
to  municipal  politics,  is  a  recognisw^d,  hopeless 
apr»endage  of  the  *  machine.'  It  does  not  spring 
frankly  and  wisely  from  the  fiopular  suflFrage,  It 
lias  no  freedom,  no  will,  no  autonomy.  On  the 
contrary,  it  is  honeycombed  with  bureaucracy  and 
officialism  :  and  the  powers  that  move  and  manipu- 
late every  niemter  of  this  great  constituency  are 
as  far  removed  above  their  heads  as  the  chess- 
player above  the  pieces  he  manipulates.  This  is 
the  inherent  v  ice  of  a  system  which  relegates  the 
adminiijtration  of  the  under-world  of  social  waste 
to  the  machine  and  its  politicians  :  for  at  the  out- 
set a  vicious  circle  is  established.  The  dram-shofis 
are  the  spawning-grounds  of  municijial  politics 
and  politicians.  Yet  these  same  dram-shops  are 
chiefly  responsible  for  the  exastence  and  growth  of 


the  very  institutJous  over  whose  fortunes  the  |Vi 
ticians,  their  other  progeny,  have  come  to  presulaJ 
What  else  could  hapf)en  than  has  steadily  hrtp|>cntd, 
—  jierpetual  jostlings,  abuse  of  diwipline,  tamj^r- 
ing  with  the  comtd.  muddling  of  justice,  an«.l  aji  ii 
passable  chasm  which  separates  Ijetwe^n  a  ti 
serving  offjcialism  and  the  scientific  and  profi 
sionol  superintendencies,  — a  deadlock  which  ili 
courages,  if  it  doea  not  paralyze,  tlie  esprit  de  ooj 
of  medical  administration  :  which  withholds  the 
centive  for  legitimate  emulation,  and  reduces  Ibf] 
men  who  devote,  and  not  unfrequeutly  surrendi 
thtir  lives  to  the  standing  of  tide-waiters  under  t 
bidding  of  an  irresponsible  board,  which  is  itself  no- 
thing better  than  an  accident  in  p«5litical  evolution? 
Tlie  machine  is  supreme  ;  and  the  commissiDmrs 
rattle  their  own  handcuffs  of  |>artisan  sertitni. 
wlule  reducing  this  array  of  employees  and  subor- 
dinates to  the  hx'k-step  of  partisan  bondage.  Tin' 
same  process  is  going  on  in  the  kindred  de(Jtu-( 
ments  of  municipal  administration,  as  the  I>e|Kirt 
ment  of  public  works,  the  Fire  department,  and 
the  Rxird  of  e«lucation.  Pickings  and  st««aliogv, 
the  buUdingup  of  anug  fortunes,  the  judiciou* 
muring  of  thrifty  opportunities,  are  insigniticaiit 
elements.  If  they  really  He  in  the  subject.  Th* 
cron*ning  injustice,  the  euptrlative  cnielly.  lies  in 
the  f.ict  that  this  gravest  tniflt  from  the  people  il 
become  at  onc^  the  toy  and  make>nhift  of  prote- 
sional  politicians. 

Wlien  the  Board  of  commissioners  of  charitlM 
and  corrections  shall  come  to  lie  made  up  of  pW- 
lanthropists,  men  versed  in  sociology,  who  acoepl 
a  duty  toward  the  people  as  the  highest  and  mflrt 
inviolable  of  trusts,  instead  of  men  who  regani 
public  office  as  personal  i>roperty  ;  men  who  lire 
above  all  entanglements  of  political  chican«y,— 
then  there  will  be  found  ways  for  checking  aaJ 
lessening  this  current  of  social  waste,  even  if  U 
may  never  be  absolutely  arrested,  and  moral  dis- 
infectants, deturgent  and  tonic  energi*^,  he  broQgfal 
to  bear  directly  and  hopefully  upon  these  imj 
illed  thousands. 

L.  I*  Sejlman,  M.D.,  L.L.B.. 

Late  chief  of  staff  of  the 
BlacJcwelTs  Inland 


FROM  THE  THIRD  TO  THE  SEVES 
YEAR  OF  CHn^DHOOD. 

M.  Prrez,  in  the  present  volume,  continue  W* 
study  of  '  The  first  three  years  of  childhood.'  whiefc 
has  been  made  familiar  to  English  readers  bj  Ik* 
translation  under  the  direction  of  'hlr.  Sully. 
author  thinks  that  these  four  yean*  form  a  < 
period    in  cliild-«ievelopment, — more  so,   si  mT' 
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that  from  the  third  to  the  sixth  or  the 
lew,  —  and  is  ready  to  employ  the  same 
^cftJ  method  of  obeen'ation  in  this  study 
fc  fumi«r  one.  The  task  is  more  difficult 
Ibjecrt  is  more  complex.  Apart  from  the 
I  rather  characteristic  French  diffuseneas, 
y  bears  the  evidence  of  its  being  the  first 
to  write  the  peychology  of  this  period  of 

felif^  the  book  is  addressed  to  a  rather 
lience,  the  dlffuseness  is  not  so  serious 
\  would  be  if  the  subject  were  capable 
ntific  treatment  which  is  as  yet  only  an 
Dne  who  appreciates  the  difficulty  of  the 
H  be  lenient  towards  the  defects  due  to"the 
I  of  the  subject.  It  is  perhaps  rather  an 
liate  period  for  writing  the  book  :  the  evi- 
^«  abundant  that  in  ten  or  fifteen  years  it 
powible  to  write  a  Ijetter  and  more  scien- 
rk.  Great  credit  is  due  M.  Perez  for  yen- 
^to  this  new  field. 

f  \€tj  outset  an  important  point  is  touched 
^B  we  pASB  from  infancy  to  childhood,  it 
I  le«  pfwsible  to  make  precise  statements. 
I  under  three  years  will  differ  considerably 
Herelopment  of  their  powers ;  but  these 
pes  are  insignificant,  compared  to  those 
\  various  children  of  six  or  of  »even  years 
Here,  again,  that  suggestive  analogy  be- 
be  infancy  of  the  individual  and  the  race 
^  hold :  savages,  like  young  children,  have 
Igeniuees. 

mportaut  fact  at  once  changes  the  method 
.  For  some  pr<jblems,  statistics  stioutd  be 
[xm,  for  which  kiudergartens  and  schools 
Iw  ready  to  furnish  the  material.'  This 
the  CTlbject,  M.  Pert»z  has  almost  entirely 
d.  Where  this  method  is  ina[iplicable,  one 
u  upon  the  insight  and  poychological  tact 
faserTer,  —  a  faculty  closely  allied  to  the 
Dto  httmon  natiire  attributed  to  noveliste 
Aiotiata.  U  is  a  quality  of  mind  more 
p  than  mai$culine  (witness  George  Eliot) ; 
I,  while  the  father  is  better  suited  to  study 
fhic  activity  of  the  first  three  years, — 
MM  it  does,  an  unprejudiced,  matter-of- 
^■r,  —  the  mother's  tact  will  do  better 
IRixt  four  years. 

has  little  to  say  of  the  physical  devel- 
of  '<  '^.  but  confines  his  attention 

i|pb<'  ■  I  .J  proceflses,  such  as  memory, 

an,  iuitt4;ination,  abstraction,  inference, 
s,  wilt  He  prefaces  the  discussion  of  each 
cturent  psychological  views  upon  the 
mI  then  treats  of  its  place  in  the   child's 

«i  •sMDpla  o#  aaob  •  atudr.  m«  *  Tbe  contenta  of 
iiaD4«.'t>70.  8Uiil»7  lUIl.iti  Prinetttm  rtvieu). 


mind.  Many  interesting  points  are  touched  upon, 
a  few  of  M'hich  may  be  here  noticed. 

At  the  end  of  the  third  year,  no  remembrance 
of  the  first  two  years  remains  :  the  child  can 
with  difficulty  recognise  objects  after  an  eight 
or  ten  months'  absence.  In  some  cases  the 
environment  of  the  second  year,  though  forgot- 
ten at  the  age  of  four,  is  recalled  at  the  age 
of  six.  Apparently,  the  growth  in  the  brain 
has  made  the  impression  more  easily  reviv- 
able.  But  the  mere  retentive  power  is  strongly 
active,  and,  according  to  Bain,  is  at  ita  maximum 
between  the  sixth  and  the  twelfth  years.  This  is 
the  period  the  e<lucator  uses  to  store  the  mind  with 
raw  materials,  the  multiplication-tables,  and  soon. 
M.  Perez  found,  that  of  a  class  of  children  six  to 
seven  years  of  age,  asked  to  repeat  a  short  passage 
after  three  hour*'  interval,  only  a  very  few  could 
do  so  correctly,  while  two-thirds  made  from  three 
to  six  mistakes.  At  the  age  of  ten,  the  mere 
tenacity  of  memory  has  reached  its  height,  tlie 
best  memories  have  conie  to  the  front,  and  special 
aptitudes  of  memory  begin  to  show  themselvee. 

M  Perez  is  quite  warm  in  his  advocacy  of  the 
naturally  optimistic  bent  of  childhood.  He  regards 
physiological  teuifiurament  as  an  im^tortant  factor 
in  one's  philo8<iphic  views  ;  holds  that  children 
fed  on  milk  and  fruit  have  a  calm  and  sweet  im- 
agination, while  those  who  over-indulge  in  meats* 
spices,  and  sugar  are  ardent  and  capricious  ;  and 
thinks  that  the  pipe,  beer,  and  meat  diet  have 
much  to  do  with  the  German  form  of  that  'aristo- 
cratic neurosis.'  pessimism.  A  well-fed,  healthy 
child,  whose  temperament  is  naturally  sanguine 
and  nervous,  with  a  touch  of  the  lymphatic,  whose 
circulation  is  quick,  whose  functions  are  con- 
stantly growing  and  adapting  themsehes  to  their 
environment  {which,  according  to  recent  theories, 
is  the  detinition  of  pleasure),  is  on  a  good  path  to 
optimism.  Tlie  rule  of  pain  as  an  educator  leaves 
the  stage  early  :  life  doubtless  begins  with  much 
pain  ;  but,  as  soon  as  the  habit  of  growth  has  well 
set  in,  the  whole  life  of  children  is  pleasure-giv- 
ing, with  a  savage-like  indiflferenoe  to  pain.  Child- 
ish improvidence,  and  shortness  of  memory,  re- 
duce moral  pains  to  a  minimum.  His  imaginary 
tnmbles  (t^o  essential  a  part  of  our  own  troubles)  are 
few  and  distant.      Childhood  is  selfish  and  happy. 

A  German  writer  has  written  a  pamphlet  on  the 
'  Lies  of  children.'  The  word  must  be  understood 
in  a  wider  than  tbe  usual  sense.  The  dintinction 
between  tbe  actual  and  the  imaginary,  the  objec- 
tive and  the  eubjecti\»e,  is  not  as  sharp  and  clear 
to  children  as  to  us.  Their  world  is  more  akin  to 
that  of  the  poets,  where  it  is  allowable  to  idealize 
common  facts,  and  spice  the  truth  with  a  pinch  of 
fiction.     A    child   of  six   will    often  tell  an    un- 
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truth  knowingly  to  ^t  out  of  scrapes,  to  shift  the 
blame  on  others,  to  arouse  a  laugh  and  thus 
change  tlie  eubjeci.  and  do  it  with  great  logical 
acuteoees.  An  emotional  element  often  enters ; 
fright  makefi  them  unable  to  clearly  tell  what  has 
happened;  distrust  of  adults  often  act«  in  the  same 
way.  One  must  gain  the  child's  confidence  to  be 
able  to  correct  the  fault.  It  is  only  under  bad 
treatment  or  hereditary  taint  that  the  habit  be- 
comes a  ae^rious  moral  fault :  in  its  typical  phase 
it  is  simply  a  stage  in  tlie  Intellectual  development 
of  the  child. 

The  dawn  of  Belf-consoiouanesa  is  an  interesting 
stage  in  child-growth.  This  M.  Perez  very  justly 
divides  into  two  parts :  the  first  is  the  age  at 
which  the  child  distingnishoB  its  person  as  a  thing 
apart  from  other  external  tilings,  and  which  M. 
Perez  puts  at  ten  months,  although  Preyer's  child, 
more  than  one  year  old,  caught  hold  of  its  arm 
as  an  external  object ;  the  second,  theageat  which 
it  recoj^nizes  itself  as  the  centre  of  the  emotions, 
thoughts  in  which  it  lives.  This  is  not  clearly 
done  until  the  age  of  five  or  six  :  at  about  that 
age  the  child  baa  ample  material  for  taking  the 
introspective  attitude,  and  studvinp  his  own  per- 
sonality. Lotze,  it  may  be  noted,  considered  the 
attention  to  one's  self  which  a  new  dress  causes, 
as  an  important  agent  in  the  development  of  self- 
consciousness. 

The  logic  used  by  children  is  an  interesting 
topic.  Tlie  unconscious  processes  of  thought 
must  be  included  upder  this  term.  When  the 
child  says  it  avoids  the  flre  because  it  bums,  it 
giX's  through  an  unconscious  sylloj^istic  process. 
But,  having  little  knowledge  of  general  prof>osi- 
tions,  its  deductive  processes  are  very  rudimen- 
tary. The  induction  has  the  same  faults  as  that  of 
hasty  reasonera, — generalization  on  too  slim  a  basis. 
If  the  uniformity  of  nature  is  the  guiding  princi- 
ple of  induction,  evidently  one  who  has  h-id  little 
experience  of  this  uniformity  will  go  astray  in  his 
logic.  Little  Jack  concludes  that  men  do  not  go 
to  church  liecause  his  father  does  not. 

The  emotions  of  the  tirst  years  are  vivid,  tran- 
sient, and  naive.  The  child's  atctions  are  largely 
impulsive:  it  has  no  reasoned  moral  ali^ebra.  It 
has  a  meagre  conception  of  time:  it  lives  in  the 
pre»<ent,  and  future  ills  have  little  meaning.  A 
child  usually  overrates  its  own  powers,  is  sanguine 
and  selfish.  The  higher  sentiments,  aesthetic  and 
raond,  depend  largely  on  education. 

The  development  of  the  will  includes  a  motor, 
an  intellectual  and  an  emotk»nal  element.  With 
the  de\'elopment  of  the  muscular  system,  its 
acts  come  to  coincide  more  and  more  with  its 
intentions.  The  repressing  of  unnecessary, 
partly  reflex   manifestations  is  one  of  the  most 


serious  tasks  of  childhood.  It  requirew  all  tii«- 
skill  of  the  parent  and  educator  to  make  the  ohiM 
a  useful,  mentally  eoonomicul  member  of  s<> 
without  killing  out  that  mxiveM  and  nature 
of  development  so  difficult  to  retain  amid  the  arti- 
ficiality of  modern  societj'.  It  is  here  that  tbe 
fonnation  of  habit  as  a  saver  of  time  and  eQ<>rgT 
Ijeoomes  alt-important. 

Perhaps  tliis  sampling  sufKcientl^*  indicates  Utt 
contents  of  the  work  of  M.  Perez.  It  opens  a  ridi 
field.  Those  who  come  after  will  be  glad  to  proilt 
by  his  experience.  J06KPH  Jastboit. 


^VORK    OF  THE  MAINE    AORtCULTUKAL 
EXPERIMENTSTA  TIOS. 

Tins  mmlest  rejKirt  of  eightv-seven  p;i 
the  work  of  the  station  from  its  foumJiu  .* 

t,  ISa^.  to  June  30,  1886,  and,  though  small,  is  a 
model  of  what  such  reports  shrtuld  be.  The  itrA 
portion  is  devoted  to  the  fertilizer  control  work, 
and  contains  analyses  of  seventy-five  snmiile^  <)f 
fertilizers  and  fertilizing  materials,  together  Mith 
explanations  of  the  principles  on  which  Ui* 
*  valuation '  of  fertilizeia  is  based. 

The  second  portion  of  the  report  is  of  more 
general  interest,  and  contains  the  results  of  sev- 
eral feeding  experiments.  Determinaiiona  of  iln* 
digestibility  of  indian-corn,  corn-meal,  and  (v/ra 
ground  with  the  cob,  when  fe<l  to  a  pig,  %hoff««l 
that  the  meal  waa  much  more  completely  dig 
than  the  whole  com,  while  the  jiercejilage  \ 
tihility  of  the  com-and-cob  meal  was  bcloti 
of  the  whole  com.  A  computation  IxiAed  00  ih 
proportion  of  com  to  cob  in  the  corn  used  show** 
that,  if  we  assume  the  com  of  the  c-or«-and-< 
meal  to  Imve  had  the  same  digestibility  as  the  wh 
corn,  about  one-ninth  of  the  cob  wus  d»cfvit*"d. 

Some  experiments  on  milk-prci'  'lowed' 

a  decided  gain  to  result  from  fiub^I  itliw* 

seed-meal   for  a   pijrtion   of  the   corn- meal  of  1 
ration  consisting  of  hay  and  corn-meal.     SimilJil 
experiments  by  Armsby  at  the  W^iscorisin  ex 
ment-«tation  havt>  given  the  opjjoeiite  result ;  Iwi 
in  discussing  these,   the   direct<jr.   Prof.   W, 
Jordan,  shows  that  the  apparent  conflict  is  due  t 
differences  in  the  conditions  of  the  experts 
in  the  two  cases.     A  similar  advantage  was  fo 
to  result  from  the  use  of  cottorueed-meal  in  fUr 
tening  steers. 

Professor  Jordan's  report  is  noteworthr  far  in 
clearness    of    statement  and   its  ecient' 
Tlie  experiments  are  planned  wit'i  n  d. 
pose,  and  the  results  are  discusaed  in  a  way 
render  them  intelligible  to  any  thinking  farmer. 

Annnal  report  of  the  Maine  ftrXiUt*-r  coiUrol  i 
cultural  experi-ment-atation,  1W»6~««1.    Aag1t•l*^  ; 
ft". 
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direction  of  the  mesa.  The  lower  portion  having 
move<l  less,  or  not  at  all,  the  ground  there  had  been 
most  thoroughly  ridged,  fissured,  coaipressetl,  and 
overlappe<l,  in  such  a  manner  that  trees  had  been 
overthrown,  little  ponda  drained  and  new  ones 
fonneil.  and  the  courBes  of  sinall  f^treama  changed. 
Riinchmen  living  near  by  had  preceived  no  tremor 
or  other  evident?^  of  earthquake  difit\irbance,  nor 
could  they  tell  when  the  movement  took  place ; 
but  they  agreed  in  saying  that  the  rainfall  had 
been  unuBually  heavy.  Evidenc^js  were  found  of 
similar  land-slides  of  earlier  date,  at  various  places 
along  the  valley,  and  it  seems  clear  that  such 
slides  must  have  played  an  important  part  in  ahap> 
ing  out  the  valley  depression. 


THE  1886  PRINCETON  SCIENTIFIC  EXPE- 
DITION. 

After  a  most  successful  working  season  of  over 
ten  weeks,  the  Princeton  scientific  expedition  has 
returned  from  ils  explorations  in  the  Bridger  l>eds, 
south-western  Wyoming,  and  the  White  River 
country,  north-eastern  Utah.  It  will  be  remem- 
bered by  those  familiar  with  the  history  of  bad 
land  explorations  that  this  is  the  sixth  expedition 
that  Princeton  lias  sent  out  to  the  west.  Since 
1877,  Prof.  W.  B,  Scott  and  his  coadjutors  have 
worked  in  the  Bridger  beds  and  Bitter  Cieek 
country  of  Wyoming,  in  the  White  River  of  Da- 
kota country,  in  the  Yellowstone  region,  and  now 
in  the  White  River  basin  in  Utah.  The  result  is 
that  the  Princeton  museum  h&s  now  a  splendid 
collection  of  American  fossils,  less  complete,  it  is 
true,  than  Professor  Marsh's  collection  at  New 
Haven,  but  in  some  important  respectd  quite  equal 
to  it. 

The  expedition  this  year  started  in  Juno  last, 
under  Professor  Scott's  iiersonal  direction  ;  but, 
after  the  first  two  weeks,  he  was  obliged  to  return 
east,  and  his  place  as  leader  and  director  of  the 
work  was  taken  by  Mr.  Francis  Speir,  jun.,  of 
Priucett>n  (1877),  who  has  had  wide  experience  in 
the  western  bad  lajids.  Mr.  S])eir  had  under  his 
command  seven  men  {mostly  Princeton  students), 
a  guide,  and  a  cook. 

Fort  Bridger  was  the  original  base  of  supplies, 

and  the  first  working  camp  was  on  Henry's  Fork, 

Ml  imijortant  tributary  of    Green    River,   about 

thirty-five  miles  south  of    the  fort.     Work   was 

ln^c^iin  near  the  spot  where  a  fine  skull  of  Uinta- 

xns  found  last  year,  and  careful  search  re- 

t'xhuming  the  remainder  of  the  skeleton 

luplete,  and    m  excellent    preservation. 

i"«  a  Jipot  s<»me  tWrty  miles  to  the  eaat, 

lid  Working  camp,  and  in  that  vicin- 

•1  ^extraordinarily  perfect  skeleton 

it  is  believed  that  Princeton  will 
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trils,  which  thus  communicates  the  disease.  In- 
fecting the  horfjes  is  not  the  only  danger  to  be 
feared  ;  numerous  eases  ore  on  record  where 
grooms,  and  otlieru  whose  dttties  brought  them  in 
contact  with  the  diseased  animals,  have  become 
themselves  diseased,  and  have  in  meet  cases  buc- 
cumbed  after  sulTering  the  moat  excruciating 
torture.  The  health  and  other  otticials  should 
make  every  effort  to  discover  infected  horses,  and 
to  isolate  them  until  they  can  be  destroyed.  The 
probabilities  of  recovery  arc  so  slight,  and  the  dan- 
ger both  to  animals  and  man  so  great,  that  the 
retention  of  the  glandered  beasts  in  public  stables, 
or  their  passage  through  the  streets,  should  not 
be  permitted.  Like  the  Indian,  the  only  good 
glandered  horse  is  a  dead  one. 


The  bad  epfbcts  of  the  use  of  circular  curves 
on  city  railways  is  shown  in  a  striking  way  in 
Philadelpliia,  where  the  cable-road  on  Market 
Street  has  to  make  eight  right-angle  turns  (four 
for  ejich  track)  in  i>assing  arouutl  the  public  build- 
ings on  Broad  Street.  The  harm  is  not  only  in 
the  sudden  devek»inuent  of  centrifugal  force  in 
paiising  from  the  straight  tangent  to  the  circular 
arc,  but  also  in  the  sudden  starting  and  stopping 
of  a  moment  of  rotation  —  a  turntable  movement 
—  as  the  car  nms  on  and  off  the  curve.  In  pass- 
ing around  tlie  curve,  every  car  is  rotated  through 
ninety  degrees  at  a  uniform  rate  ;  much  as  if  an 
engine  on  a  turntable  were  suddenly  8*>t  turning, 
then  moved  steadily,  until  it  as  suddenly  stopped. 
It  is  manifest  that  gi-eat  strains  are  caused  by  such 
violent  changes  of  motion,  not  only  on  the  cars, 
but  on  the  cables  as  well  :  and  it  would  be  worth 
wlule  to  go  to  much  trouble  and  expense  in  the 
construction  of  parsilwlic  curves  in  the  Wginning. 
to  save  wear  and  tear  in  the  long-run.  Horse-c^u^ 
feel  the  bad  effects  of  circular  curves  less  than 
the  cable-cars,  l>ecause  the  velocity  of  the  former 
can  l)e  ml  justed  to  the  occasion  by  gixxl  <lrivii)g  ; 
while  the  latter  move  ateatlily  and  rapidly,  with- 
out any  allowance  for  the  strain  on  the  cars  and 
the  stretch  of  the  cable  that  the  curves  produce. 
It  is  curious  Uiat  so  antiquated  a  device  as  the 
circular  curve  should  8ur\'ive  in  a  construction 
involving  so  much  special  and  ingenious  arrange- 
ment  as  a  cable-road. 


those  who  lfx)k  upon  it  as  an  evil  only  secon  1  ro 
that  connected  with  the  excessive  use  of  alo-  InL 
Tea  is  spoken  of  as  an  agreeable  cerebral  stimu- 
lant, quickening  intellectual  operations,  nsmovin? 
headache  and  fatigue,  and  promoting  cheerfulnea* 
and  a  sense  of  well-being.  When  it  is  useil  to  ex- 
cess, the  digestive  and  nervous  systems  are  espe- 
cially affecterl.  There  is  no  doubt  that  there  ;ir^ 
cases  of  dysi^epsia  caused  by  the  inordinate  n^e  >  f 
strong  tea ;  and  it  is  also  a  matter  of  comm(«i 
observation  that  sleepleasueas,  palpitation  of  tbe 
heart,  and  nervous  irritability  often  follow  the 
prolonged  use  of  tliis  beverage.  Tea-tlrinkers,  \n 
which  we  mean  those  who  use  tea  to  excesse.  are 
to  be  found  in  all  classes  of  society.  The  fact 
should  be  impressed  upon  such  persons,  that  tea  is 
not  a  food,  and  cannot  therefore,  without  risk  to 
health,  be  subetitiited  for  articles  of  diet  whidi 
form  both  flesh  and  bone. 


Akothbb  fatal  bksxtlt  from  the  administnt- 
tion  of  chloroform   Is  reported  from   iKillas,  Trt. 
The  patient  was  a  vigorous  Swede  forty -one  year* 
of  age.     He  was  suffering  from  diseased  booe^J 
due  to  a  gtinshot  wound  received  during  the  \im\ 
war.     There  were  two  of  the  most  rarGful  luul  ( 
skilful   physicians    present,     who    exhausted   »ll 
available   means  for   his  restomtion  to  life.  Hit 
their  efforts  were  fruitleiss.     This  case  ilhi>f 
in  a  most  striking  manner  the  great  and  una'' 
able  danger  connected  with  the  nse  of  chlorofonttj 
as    an  anaesthetic  in  surgical  operationn. 
patient  was  examined  prior  to  ita  admix 
and  pronounced   free   from   any    heart   or  <<ln*^ 
disease  which  would   contra- indicate   the  osp  <rf 
chloroform  ;  and  yet  while  tlie   anaesthetic 
being  given,  with  the  surgeon's  finger  on  the  | 
to  detect  the  first  evidence  of  ttanger.  lli« 
stopped    tteating    instantly,   nor    traa    r  i 
pulsation  after  that  moment.    Aa  we  ha  ■ 
said,  and  as  we  propose  to  continue  to  anjr  ^ 
ever  opp>ortunity    offera,    the    administratioo 
chloroform   in    surgical  operatiotna  ta  nrilia 
unjustifiable,  and,  unless  the  siirgeon  can 
some  good  reason  for  using  it  instead  of 
he  should  be  held  civilly  and  criniinallj  i 
ble  in  case  of  the  death  of  his  patienL 


The  cxdnsumption  of  tea  has  become  so 
enormous  as  to  have  suggested  a  study  of  its 
effects  upon  the  health  of  the  people.    There  are 


Much  has  bgbk  wnnrBN  on   the  subject  < 
mysterious  noises,  which  in  mn«it  cases,  if  ia!b^ 
gently  inquired  into,  would  be  found   to  hAr«M| 
mystery  at  all  about  them.     A  professor  at  ?tStt\ 
delphia  recently  recorded  tbat  ft  I  a  oertAin  bfl 
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y  one  of  the  windows  in  his  house  rattled 
most  violent  manner.  On  consulting  the 
ail  way  time-tal)Ie,  he  could  find  no  train 
g  at  the  hour  specified  ;  but  on  examining 
r  table,  which  included  a  separate  line,  he 
that  a  heavr  train  passed  at  the  time  at  a 
B  of  several  mlJes  from  his  house.  He  then 
S  to  the  geological  formation  of  the  ground 
in  the  two  points,  and  at  once  saw  that 
raa  an  outcropping  J  edge  of  rock  which 
I  a  link  of  comiection  between  the  distant 
J  liae  and  his  home.     It  was  the  \ibration 

by  this  rock  from  tlie  passing  train  that 
window. 


t    REMARKABLE  LAND-SLIDE. 

XJ.  S.  geological  survey  has  leametl  from 
W,  Croea,  enga^^ed  in  field-work  at  Denver, 
he  prirticuLfirs  of  a  remarkable  hind-sIide 
Imarroji,  Gunnison  county,  which  w.i.s  de- 

in  the  local  papers  as  an  earthquake. 
Mr  Famhain.  of  the  Nebraska  state  normal 

who  chanced  t«  l^  in  the  neightK>rhoo<l, 
rsonolly  visited  the  scene  of  the  euptM:»sed 
ttoke ;  and  when  he  called  upon  Mr.  Cross, 
SBcrahed  the  appearance  of  the  region,  the 

formed,  etc.,  the  latter  inferred  that  a 

disturbance  nuibt  have  occurred  along  the 
'  faulting  on  the  nest  side  of  the  Tiideut 
'i  1cm  the  Harden  maps.     As  .soon 

,1  Mr.  Cross  went  to  Cimarron.     He 

tLt  locality  alx>ut  nine  miles  south  of  that 
on  the  east  side  of  the  west  fork  of  the 
ton  River.  Between  the  two  forks  of  the 
ton  is  a  mesa  capi>e<i  by  eruptive  rock,  the 
I  on  either  side  being  eroded  out  of  creta- 
rocks,  apparently  the  clays  of  tlie  Colorado 

The  area  involveil  extends  from  the  base 
cliffs  of  eruptive  rock  forming  the  top  of  the 
d/iW'U  the  slopes  toward  the  valley  bottom, 
to  the  e<lge  of  the  belt  of  timber.  Such  a 
ling  of  tlie  surface  had  taken  place,  — 
ii>:  down  forests  in  inextricable  confusion, 
the  gruimd  up  into  ridges,  and  leaving 
■like  deprt^ssions,  —  that  the  assumption  by 

ical  ix-rsons  of  an  ejirthquake  as  the  cause 
surprising  ;  l)ut,  after  a  two-clays'  ex- 
Mr.  Cr«TaB  sntisrted  himself  that  there 
earthquake,  but  a  remarkable  land- 
ving  an  area  of  nearly  two  wjuare  miles. 
evident  that  the  surface  of  the  ground  had 
i  looeeuett  from  the  underl^  ing  clay  beds, 
Ij  in  consequence  of  the  sepage  of  water, 
it  tt  movement  of  the  area,  starting  at  its 
ead,    hod   been   thereby  instituted  in  the 


direction  of  the  mesa.  The  lower  portion  having 
moved  less,  or  not  at  all,  the  ground  there  had  been 
most  thoroughly  ridged,  fissured,  compressetl,  and 
overlapi>ed.  in  such  a  manner  that  trees  Imd  been 
overthn:»wn,  Little  ponds  drained  and  new  ones 
forme<l.  a.nd  the  courses  of  «naU  streams  changed. 
Ranchmen  living  near  by  had  preceivedno  tremor 
or  other  eviden<>e  of  earthquake  disturbance,  nor 
could  they  tell  when  the  movement  took  place ; 
but  they  agreed  in  saying  that  the  rainfall  had 
been  unusually  heavy.  Evidences  were  found  of 
similar  land-slides  of  earlier  dat«,  at  various  places 
along  the  valley,  and  it  seems  clear  that  such 
slides  must  have  played  an  important  port  in  shap- 
iDg  out  the  valley  depression. 


THE  1886  PRINCETON  SCIENTIFIC  EXPE- 
DITION. 

After  a  most  successful  working  season  of  over 
ten  weeks,  the  Princeton  scientific  expedition  has 
retume<l  from  its  explorations  In  the  Bridger  tteds, 
south-western  Wyoming,  and  the  White  River 
country,  north-eAstem  Utah.  It  will  be  remem- 
l)ered  by  those  familiar  with  the  history  of  bad 
land  explorations  that  this  is  the  sixth  expedition 
that  Princeton  has  sent  out  to  tlie  west.  Since 
1877,  Prof.  W.  B.  Scott  and  his  coadjutors  have 
worked  in  the  Bridger  he*\»  and  Bitter  Creek 
country  of  Wyoming,  in  the  White  River  of  Da- 
kota country,  in  the  Yellowstone  region,  and  now 
in  the  White  River  basin  in  Utah.  The  result  is 
that  the  Princeton  museum  has  now  a  splendid 
collection  of  American  fossils,  less  complete,  it  is 
true,  than  Professor  Marsh's  collection  at  New 
Haven,  but  in  some  impi>rtant  respects  quite  equal 
to  it. 

The  ex|>edition  this  year  started  in  June  last, 
under  Professor  Scott's  ijcrsonal  direction  ;  but, 
after  the  first  t\vo  weeks,  he  was  obliged  to  retiun 
east,  and  his  place  as  leader  and  director  of  the 
work  was  taken  by  Mr.  Francis  Speir,  jun.,  of 
Princeton  (1877),  who  has  had  wide  experience  in 
the  western  bad  lands.  Mr.  Speur  had  under  hia 
command  seven  men  (mostly  Piincoton  students), 
a  guide,  and  a  cook. 

Fort  Bridger  waa  the  original  base  of  supplies, 
and  the  first  working  camp  was  on  Henry's  Fork, 
an  important  tributary  of  Green  River,  about 
thirty-five  miles  south  of  the  fort.  Work  was 
begun  near  the  e|r>ot  where  a  fine  skull  of  Uinta^ 
therium  waa  found  Uist  year,  and  careful  search  re- 
sulteti  m  exliuming  the  remainder  of  the  skeleton 
nearly  complete,  and  in  excellent  preservation. 
Twin  Buttes,  a  spot  some  thirty  miles  to  the  east, 
was  the  second  working  camp,  and  in  that  vicin- 
ity was  found  an  extraordinarily  perfect  skeleton 
of  Mesonyx  ;  and  it  is  believed  that  Princeton  will 
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now  poss<?es  the  only  skull  of  a  carnivore  of  the 
American  eocene. 

Tliis  work  on  the  south  slope  of  the  Uintah 
Mountains  was  only  preparatoi-y  to  the  main  aim 
of  the  expfdition,  — the  exploration  of  the  little- 
known  Whit*  River  countrj'.  The  jmssage  of  the 
Uintalxs  was  quite  difficult,  for  the  climbing  is 
very  steej)  and  the  road  very  poor.  The  road 
bears  otf  to  the  eastward,  imd  crosses  the  range 
at  an  elevation  of  over  ten  thousand  feet.  The 
scenery  was  very  wild  and  ^and,  and  the  air 
delightful.  The  nights  were  always  very  cold, 
and  on  the  nig^ht  of  July  25  there  was  a  severe 
frost.  The  descent  into  the  Ashley  valley  on  the 
south  slope  is  very  fine,  tuid  the  views  toward 
Salt  Lake  City  in  the  west,  and  the  Colorado 
mountains  in  the  east,  superb.  The  valley  of 
Ashley's  Fork,  another  tributary  of  Green  River, 
has  by  wonderful  irrigation  and  great  caro  liecome 
of  much  agricultm-al  value,  and  is  now  suppttrt- 
ing  a  considerable  population,  almost  entirely  Mor- 
mon. From  the  settlement  of  Asliley  to  Ouray, 
the  agency  of  the  Uncompnhgre  Ute  Inilirins,  i*  a 
long,  hot^de  of  thirty-five  miles  through  n  desert 
country  in  which  some  of  the  caiSon  formations 
are  mostcuiious, 

Ouray  agency  is  on  the  west  bank  of  the  Green 
River,  just  aliove  the  mouths  of  White  River, 
flowing  in  from  the  east,  and  Duchesne  River,  a 
tributary  from  the  north  and  west.  Green  River 
was  crossed  here, — a  work  of  great  difficulty, 
because  of  the  swiftness  of  the  current  and  quick- 
sand lx)ttom, — and  the  march  continue*!  almost 
due  east,  following  tlie  north  l>ank  of  White 
River.  Camp  was  pitched  in  a  small  coltonwixxi 
grove,  the  only  tre«  for  miles  and  miles,  in  a 
l)end  of  the  river,  and  work  pro8ecule<i  from  there. 
No  fossils  were  found  within  two  miles  of  camp, 
and  at  the  conclusion  of  the  work  the  ride  out 
was  from  twelve  to  fourteen  miles.  The  expedi- 
tion's work  was  well  organized  ;  and  men  detailed 
to  dig  out  and  pack  follow(:><1  the  prospectors,  who 
located  the  fossiliferous  stntta  and  particular  out- 
oroppings  of  bone.  No  bones  of  any  account  w^ere 
found,  save  in  the  two  white  or  gray  strata,  the 
one  lying  at  the  kise  of  the  buttes,  and  the  other 
some  thirty  feet  above  it,  with  two  distinct  strata 
intervening. 

The  prosjiectors  soon  discovered  much  of  inter- 
est and  value  ;  and  when  camp  was  broken,  and 
the  march  back  begun,  some  twelve  or  fourteen 
hundred  pounds  of  foe»ils  were  ready  for  trans- 
port. Every  thing  was  i)acke<l  with  greatest  care  ; 
cotton,  ti3sue-pai)er,  wrapping-paper,  canvas  sacks, 
and  thin  gunny  sacks  being  used  for  teeth  and 
joints,  and  all  save  cotton  being  used  in  every 
instance. 


Of  Amynodon,  which  the  expedition  desired 
particularly  to  get,  numerous  fragments  were  ( 
tained,  enough  to  make  one  nearly  complete  sk^l^ 
eton  and  the  major  part  of  several  otliers.  Tapif 
oifls  were  found  in  great  abundance,  and  it  is  tjul 
imjirobable  that  careful  etudv  will  reveal  some 
unique  siiecimens  among  the  lluds  of  this  ex]ie<U- 
tion.  The  banes  are  not  all  in  the  best  pn.'sem*- 
tion,  though  some  are  in  a  far  better  stat*  tlian_ 
others  found  immediately  adji>uiing.  The  iv« 
scientific  vahie  of  the  expedition  will  only 
known  when  the  aulhurities  of  the  uiuseum  mnk 
a  cai'efiU  study  and  description  of  the 
found. 

Tlje  weather  on  White  River  was  inf«-'-^>''^  l" 
by  day,  and  very  hot  even  at  night.     ?  si 

were  in  abuntiance ;  and  the  rjver-wuui,  ".i.inl 
not  strongly  alkali,  is  warm  ami  insipid.  Ther 
is  absolutely  no  vegetation  save  grease-wood  at»< 
scanty  sage-brush ,  and  ui'  animal  life  beynd 
small  snakes  and  lizards  and  a  few  rabbits.  1\A 
snow-topped  Uintah  range  was  in  full  view,  \ 
thunder-showers  could  be  seeu  there  daily.  But 
in  tliia  White  River  desert  it  never  niineiJ,  and  U 
was  asserted  that  it  bad  not  rained  there  siocf 
April,  1885. 

The  third  week  in  August  the  Wliite  Hi^rr 
country  was  left  Ij^hind,  and  the  long, slow  mapli 
over  the  mountains  began.  Perhaps  thecouinr 
was  left  none  to<i  soon,  for  the  Indiana  went  vriv 
insolent,  mid,  even  on  crossing  the  motmtaina. 
General  Crook  was  passed  going  into  that  c(»nnu7 
with  a  detachment  of  cavalry  an«l  infantry  to 
locate  a  new  military  i^oBi,  as  a  safeguard  again«t 
Indian  treachery  and  violence. 

The  expedition  is  greatly  mdcbteil  for  its  com- 
fort to  the  aid  rendere<l  in  outtitting  by  tlie  trur 
dei>arLment  and  tlie  quartermaster- general  of 
state  of  New  Jersey,  and  for  courtesies  ext*  i  -i 
by  the  ollicei-a  at  Fort  Bridger  and  the  olHci»l>  «t 
the  Ouray  agency.  For  its  scientific  su" '--  f'  '* 
indebted  to  the  untiring  energy  and  nt  : 
conductor,  Mr.  Francis  Speir,  jun.,  ...  .».ui.. 
Orange,  N.J.  N.  M.  R 


THE  LONGEVITY  OF  GREAT  MES. 
The  conclusion  tliat  the  inteUectti.'*!  giantii  of  tUr 
race  are  favored  by  an  abundance  of  }'»■:< 
scene  of  their  heroic  activity,  and  are  t!i 
differentiated  from  their  more  r< 
seems  natural,  and  liaf  been    ■ 
dence  which,  iu  a  less  plejuilng  con 
be  considered   ridicrilously  inisuflii  i 
false.     The  usual  method  ut  attemi 
the  question  whether  great  men  at.  .  ^^.. 
than  others,  is  to  prepare  a  list  of  ilie  n^pm,  t 
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tb«  of  a  number  of  eminent  men,  lake  the 
rerage  age,  and  compare  it  ^vith  a  similar  aver- 
se of  a  number  of  ordinary  men,  or  even  wilh 
lie  average  lifetime  of  the  race,  and  in  this  way 
I  make  the  results  speak  decidedly  in  favor  of  the 
B|>erior  hingevity  of  great  men.  All  that  such  a 
eUiod  can  prove  (and  this  itdoes  prove)  is  that  it 
\  long  to  l>ecome  great.  It  neglects  to  con- 
that  a  select  class  of  men  is  dealt  with, 
Bud  that,  to  be  even  fiotentially  included  in  this 
claa»,  one  must  Imve  live<J  a  certain  number  of 
years. 

For  example  :  in  an  article  translated  in  the 
uutar  iscimc€  monthly  for  May,  1884,  it  is  argued 
^  aaljonomers  are  a  long-lived  race  because  the 
'■  life-period  of  1.741  astronomers  is  04  years 
f  S  months.  An  average  human  life  is  only  83 
ears ;  but,  as  one  cannot  be  an  astronomer  before 
jult  life,  the  author  takes  the  expectation  of  Ufe 
IB  years,  which  is  61  years,  and  thus  makes  an 
Kcess  of  over  8  years  in  favor  of  astronomers. 
le  also  divides  his  astronomers  into  four  degrees 
'  eminence,  and  tinds  that  those  of  the  first  rank 
live  longer  than  those  of  the  second,  and  they  in 
am  longer  than  those  of  the  third,  and  so  on, 
bus  implying  that  the  best  astronomers  are  moi<t 
avored  with  years.  The  true  conckision  is,  that 
,  tttkos  longer  to  become  a  first -rank  astronomer 
an  it  does  to  become  a  less  eminent  one.' 
If  great  men  were  great  from  their  infancy,  and 
re  had  the  means  of  ascertaining  this  fact,  the 
aetbod  would  be  correct.  But  as  it  is,  we  must 
•  in  some  way  or  other  what  we  mean  by 
Bftfs»  Mn«I  then  Gx  the  average  age  at  which 
iomes  possible  to  distinguish  an  amount  of 
Jcnt  *utticient  to  enable  its  possessor  to  be  en- 
[)lle<J  in  the  ranks  of  the  great  as  already  defined, 
^'hat  ia  known  a*  the  •  expectation  of  life'  at  any 
buinber  of  years  tells  the  mt^st  probable  age  at 
dcAlh  of  ooe  who  has  attained  I  he  years  nnder  con- 
ktlon  :  a  comparis-on  of  this  age  with  the  age 
,  death  of  great  men  will  decide  whether  they  are 
>iiger-liv«l  or  not. 
Tlie  attempt  waa  made  to  select  about  880  to 

Mr,  tiulton  (Hereditary  ffeniuH,  p.  34>  has  alluvvd  him- 

»]f  to  neckct  «  timiUr  congidentioD.    Id  giringtbe  oitro- 

In  f'lkch  claas  that  the  populAtloa  of  the  United 

■  uld  hftve  between  cert»la  «f:e»,  be  fcJvea  Hb  as 

r  ol  men  of  elaas  Q  (>  very  high  decree  of  eml- 

a«4i)  between  the  agea  30  and  30,  and  onJy  21  such  men  be- 

I  40  and  BO  yean.    But  thia  cannot  be  true,  beeaoee 

I  •  'r  ^tnrtion  of  men  could  potsJbly  attain 

'  to  be  claased  among  the  U'>  lo  'M  to 

^b>  all  (of  those  who  will  attkin  It  at  all) 

n.iai.d  It  ht^fore  tht<  eud  of  their  fiftieth  year. 

naideratlon  far  ouibalancea  the  eiceaa  In  abao- 

r  of  met)   between  the  former  ages  over  those 

iiti  the  latter.    Similarly  thp  falllnn-off  In  the  number 

I  of  rlaas  g,  i.e.,  idiots,  from  decade  to  decade,  would 

rapid  than  in  ordinary  men,  —  a  fact  which   the 

llall  lo  abow. 


300  of  the  greatest  men  that  ever  lived. ^  Throw- 
ing out  about  80  of  the  doubtful  names,  there 
remain  250  men,  about  whom  the  statement  is 
hazarded  that  a  list  of  the  250  greatest  men,  pre- 
pared by  another  set  of  jjersons,  will  not  nialeri- 
ally  differ  from  our  list,  as  far  as  all  the  purposes 
for  which  it  is  to  be  used  are  concerned.  From 
this  list  I  have  selected  at  random  a  set  of  men  of 
whom  it  was  probably  easy  to  fix  the  age  at  which 
they  had  done  work  which  would  entitle  them  to 
a  place  on  this  list,  or  work  which  almost  inevi- 
tably led  to  such  distinction :  it  is  a  date  about 
midway  between  the  first  important  work  and  the 
greateet  work.  The  average  of  over  60  such  ages 
is  37  years  ;  which  means,  that,  on  the  average,  a 
man  must  be  87  years  old  in  order  to  be  a  candi- 
date for  a  place  on  this  list.  The  real  question, 
then,  ie.  How  does  the  longevity  of  this  select  class 
of  37-year-old  men  compare  with  that  of  more 
ordinary  individuals?  The  answer  is  given  by  the 
exi)ectation  of  life  at  37  years,  which  is  20  years, 
making  the  average  age  at  death  66  years.  And  this 
is  precisely  the  age  at  death  of  these  60  great  men  ; 
showing,  that,  as  a  class  (for  these  60  may  be  con- 
sidered a  fair  sample),  great  men  are  ^ot  distin- 
guished by  their  longevity  from  other  men. 

Further  interesting  conclusions  can  be  drawn  if 
we  divide  the  men  into  classes,  ac<:oi'dii[ig  to  real 
psychological  and  physiologicid  differences  in  the 
ways  of  manifestation  of  the  several  kinda  of 
genius.  It  is  almost  surprising  how  well  the  ordi- 
nary trinity  of  faculties  —  intellect,  emotions,  and 
will  —  nccomplishcs  this  purj)ose.  Greatness  st^ms 
tA.>  appear  either  in  a  brilliant  thought,  a  deep  feel- 
ing, or  a  powerful  will.  Under  men  of  thought 
would  be  included  philosophers,  scientists,  histori- 
ans, etc.  ;  under  men  of  feeling,  poets,  musicians, 
religionists,  etc.  ;  under  men  of  acUon,  rulers, 
commanders,  etatesmen,  etc.  Before  comparing 
the  relalive  longevity  of  these  three  classes  of  men, 
I  assure  myself  that  the  [>eriod  at  which  greatness 
begins  to  be  possible  does  not  materially  ditler*  in 
tlie  three  classee,  and,  as  was  done  in  the  former 
case,  I  exclude  all  cases  of  unnatur.il  deatli.  I 
find  that  men  of  thought  live  09.5  years,  or  8,5 
years  longer  than  ordinary  men  ;  while  the  lives 
of  men  of  feeling  are  3  years,  tliose  of  men  of 
action  5  years,  shorter  than  those  of  average  men, 
—  a  conclusion  that  agrees  with  the  commonly 

'  The  namea  were  selected  by  three  others  and  myaelf, 
while  engaged  in  a  study  of  what  might  be  oaltod  the  natural 
history  of  great  men.  The  process  of  selection  wa«  moat 
rlgtd  and  carvfol,  by  a  aystem  wblch  H  would  take  too  long 
to  describe. 

»  Mr.  Sully  (iVmefeen<A  cmtury,  Jtme,  18W»>  has  ahowa 
that  men  of  feeling  are  more  preeocious  thau  men  of 
thought ;  but  the  difference  in  the  age  at  vhlvh  their  first 
great  work  is  done,  thouKh  In  faTor  of  men  of  feeling,  is  Tory 
alight  indeed. 
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accepted  view  on  the  subject.  If  we  subdivide 
these  three  claesee,  we  find,  tliat,  wliile  all  classes 
of  men  of  thought  live  longer  than  ordinary-  men, 
the  moralists  live  longest,  scientists  coming  next ; 
that  among  the  men  of  feeling  the  religionists 
alone  live  the  full  period  of  life,  while  poets'  lives 
are  5  years,  and  musicians'  lives  8  years,  too 
short :  that,  of  men  of  action,  rulers  and  com- 
manders both  fail  to  complete  the  full  term  of 
life  by  4  years.  One  sees  from  i  hese  statements 
(which,  however,  in  their  detail  at  least,  must  be 
accepted  with  liesitation,  owing  to  the  fewness  of 
^^examples)  that  the  kind  of  |)8ychicttl  ajid  physical 
'^  Ivity  pursued,  influences  the  life-period  ;  that 
ain  types  of  genius  are  apt  to  die  young,  while 
others  are  particularly  favored  with  a  full  allow- 
ance of  years. 

The  question  of  longevity  becomes  importajit 
when  we  consider  that  through  it  the  leaders  of 
civilization  are  allowed  to  exercise  tJieir  imi>or- 
tant  function  a  few  years  longer,  thus  enabling 
more  great  men  to  be  aUve  at  the  same  time  ;  and 
that,  by  it«  tendency  to  be  inherited  by  the  off- 
spring, the  children  of  great  men  will  begin  life 
with  a  Ijctt^r  ciiance  of  reaching  maturitj-,  and, 
in  turn,  of  becoming  imiwrtant  to  the  world,  if, 
as  we  have  reason  to  believe  it  would,  the  genius 
of  their  ancestors  has  left  its  traces  in  them. 

Joseph  Jastrow. 


PARIS  LETTER. 
There  is  a  good  deal  of  discussion  going  on  at 
present  concerning  the  MunicijMil  laboratory  in 
Paris.  This  laboratory,  as  is  known,  was  estab- 
lished in  order  to  furnish  to  all  persons  who  require 
them,  a  means  of  making  careful  analyses  i>f  all 
sorts  of  manufactured  go^xls,  and  es|>ecially  eat- 
ables and  tlrinks.  Of  course,  this  made  the  dealers 
and  manufacturers  who  sell  impure  wine,  milk, 
or  preserves  very  angry.  But  this  resentment 
showed  the  aspfulneas  of  the  laboratory  :  and  not- 
withstanding the  etiorta  of  some  aldermen,  whose 
votes  are  under  control  of  wine-dealers,  and  whose 
voices  are  necessary  to  them,  the  laboratory  has 
been  kept  up,  and  continues  doing  useful  work. 
The  present  discussion  concerns  salicylic  acid, 
and  has  brought  a  howl  from  the  l>eer-mcn.  The 
lalxiratory  conaidora  the  use  of  salicylic  acid  as 
hurtful,  and  wishes  all  manufacturers  who  use  it 
to  Ije  prosecuted.  In  1877  a  committee  appointed 
to  study  the  matter  reported,  saying  that  it  is  bet- 
ter to  forbid  the  use  of  sidicylic  acitl  in  the  manu- 
facture of  beer.  In  1880,  another  committee,  on 
which  were  Brouardel  and  Wfirtz,  reijorted  in  a 
similar  manner,  considering  salicylic  acid  as  a 
dangerous  substance,  which  is  preservative  only 
when  used  in  such  large  quantities  as  to  render 


the  beer  toxic,  and  proposing  that  all  alimen- 
tary substances  containing  that  acid  be  destrojfd, 
and  their  sale  forbidden.  In  1881  a  law  waa  en- 
acted, forbidding  the  use  of  the  acrid.  Tlu% 
brought  such  a  number  of  protestations,  that  in 
1883  the  question  was  again  brought  before  a  com- J 
mittee  comixwed  of  WQrtz,  Pasteur,  and  other* ^ 
It  reported  as  the  preceding  ones  had  done.  It 
was  immediately  decided  to  prosecute  all  mann- 
facturers  of  or  dealers  in  alimentary  substances 
containing  the  acid.  But  as  the  victims  of  the 
prosecution  were  generally  innocent,  being  n^ 
tailers,  and  not  manufacturers,  a  plan  was  insti- 
tuted to  seize  upon  beer  as  it  came  into  Paris,  and 
before  it  was  sold  to  dealers.  But  there  aivse  « 
serious  difficulty.  Meet  of  the  adulterated  btw 
comes  fi-om  Germany,  and  the  law  has  no  fort* 
among  foreigners.  But  then  the  dealeire  to  whoui 
Grcrman  beer  is  sent  liave  it  analyzed  ;  and,  if  it 
contains  salicylic  acid,  they  merely  hate  to  send  it 
back.  On  the  whole,  the  course  followed  by  the 
MuniciiwI  lalxsratory  is  a  very  good  one,  Hod 
profitable  to  public  health.  It  will  always  havu 
enemies,  since  unscrupulous  dealers  wdl  alwijj 
exist,  as  they  have  always  to  the  present  day ;  bat 
every  man  who  cares  for  his  health  must  be  a 
stanch  supporter  of  it. 

The  Journal  offidel  haa  recently  publtslied  the 
annual  report  on  the  statistics  of  the  population  of 
France  for  1885.  The  results  are  very  uosatisfw- 
tory.  The  birth-rate  has  diminished  (it  is  922.361). 
being  smaller  than  usual  by  twenty  or  thiity 
tho\isand.  The  number  of  ill^timate  children  is 
larger  than  in  pre<-^ding  years,  being  more  than 
eight  i)er  cent  instead  of  seven.  The  death'iaur 
also  ha.H  diminished,  hut  not  to  a  degree  commsiH' 
surate  with  tlie  birth-rate,  which  ejcceeds  U* 
death-rate  by  85,464.  Tliis  difference  is  mocb 
smaller  tl)an  it  was  some  ten  years  ago,  when  it 
was  140,(H)0  or  150,000  yearly.  However,  it  nuat 
be  remembered  that  the  effects  of  the  war  of  1^ 
are  still  felt,  and  tliat  the  diminiahed  birth-ni« 
may  be  a8CTil)ed  to  the  loes  of  a  great  number  <rf 
men,  who,  at  the  present  time,  would  liavebcA 
heads  of  numerous  families. 

M.  Paul  Bert  has  recently  created  in  Tonquin  J 
scientific  society.  He  wished  to  imitate  NapolwMi 
in  Egypt,  no  doubt,  and  has  given  a  sister  to  the 
Institut  d'Egypt.  The  Bac-ki-hara-lam-vicn  — 
such  is  the  name  of  the  new  academy  of  sciencaj— 
has  for  its  mission  the  collecting  of  matt^aU  for 
the  history  of  Tonquin.  Of  course,  M-  P.  B^ 
has  create^l  himself  president  of  the  academy,  si»l 
is  sole  elector.  It  is  he  who  decider  who  nhnJl  1* 
the  members  :  they  must  be  of  Tonqnin  blood. 

Profei«or  Herzen  of  Lausanne  has  pabliMlied  >fl  | 
interesting  review  of  the  researchoB  recently  ooo* 
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^two  Italian  pbywologists,  concerning  the 
rii\  action  of  the  thyroid  gland.  It  is 
i  that  the  views  held  by  the  different  inves- 
very  diverging,  and  that  many  are 
^confess,  that,  though  this  gland  seems 
with  blood-corpuscles,  the  exact 
tween  the  two  is  quite  problematic, 
toni  and  Titzoni,  the  above-mentioned 
ators,  believe  they  have  found  out  the 
functiim  of  this  gland,  and,  afteir  a  careful 
'  of  blood  in  animals  depri  ced  of  tlie  glsind, 
itove  come  to  the  conclusion  that  it  gives  to 
flobiu  the  faculty  of  absorbing  oxygen.  The 
,  that  the  blood  of  animals  which  have  been 
^of  the  thyroid  gland  contains  a  very 
ortion  of  oxygen.  Their  arterial  blood 
»  of  this  gas  than  does  the  venous  of 
ones;  and  the  investigators  ascribe  the 
oms  of  acute  cachexia  strumipriva  in  dogs 
|b  very  considerable  diniioution  of  oxygen 
I  always   follows  upon  enucleation  of    the 

iiv6,  the  well-known  ele«.'trieian,  has  re- 
BTiaed  ingenious  contrivances  for  surgical 
\  purposes,  in  the  cxise  of  a  man  who  had 
I  a  fork  and  applied  for  treatment  to  a 
pfn  who  was  afraid  of  being  mystified.  But 
DUV&,  much  more  expert  in  electrical  mattere 
the  surgeon,  who  understood  little  or  nothing 
f  enbject,  and  was  more  than  usually  igno- 
relifved  the  scruples  of  the  latter  in  a  very 
I  manner.  He  devised  a  sonde  oejiophagienne 
cted  with  an  electrical  apparatus  and  a  bell, 
kade  in  such  a  manner  that  contact  with  a 
lie  substance  allowed  the  passage  of  the  cur- 
lind  made  the  bell  ring.     The  bell  was  heard 

tistinctly.  In  addition,  he  made  some  very 
as  well  as  con^-incing  exjjeriments,  that  the 
pi  ought  to  have  thought  of.  He  placed  a 
Ijensitive  magnetic  needle  in  the  vicinity  of 
fttient,  and  saw  the  needle  turn  towards 
jhe  brought  a  large  electro-magnet  into  the 
the  stomach,  and,  each  time  the  cur- 
tt,  the  fork  came  towards  it,  uf>heaving 
t  and  muscJes  of  the  abdominal  walls  in  a 
Id  manner  ;  and  at  length  the  surgeon  was 
Iced,  and  he  |jerforraed  the  operation. 
f  twins  of  Locana,  who  have  been  shown  in 
i  ererj  town  of  Elorope  as  the  successors  of 
oed  Siamese  twins,  are  at  present  dying 
Da,  or  at  least  are  very  ill.  These  twins, 
^fben,  are  united  from  the  3i.Tth  rib  down- 
bey  have  but  one  abdomen  and  a  single 
One  of  these  is  under  Jacob's  con- 
other,  under  that  of  John.  They  can- 
nd  cannot  easily  keep  their  balance, 
stronger  and    healthier  than  the 
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other,  and  eats  more :  it  is  Jacob,  and  he  keeps 
his  brother  alive.  Some  time  ago,  both  quarrelled 
over  a  toy,  and  John  got  so  excited  that  he  fell 
into  a  state  of  syncope,  or  trance,  from  which  he 
did  not  recover  till  the  next  day.  He  had  already 
had  an  illness  of  the  same  kind,  and  Virchow  of 
Berlin  had  prognosticated  that  a  second  one  would 
kill  him.  This  Jar'ob  knew  well :  so,  of  course, 
the  illness  of  his  brother  (an  apimrently  lifeleaa 
body)  gave  him  all  the  more  concern,  since  the 
death  of  his  brother  would  but  shortly  precede 
his  own.  The  physicians  are  doing  their  best  to 
save  the  unfortunate  children.  Of  course,  no 
operation  can  be  thought  of  in  the  present  case. 
Even  in  that  of  the  Siamese  twins,  there  were 
great  difficulties  attending  a  surgical  intervention  ; 
and.  before  it  was  resolved  to  intervene,  death 
had  alrea<ly  done  its  work.  If  the  twins  recover, 
they  will  go  to  the  states,  where  they  were  en- 
gaged, it  is  said,  at  the  rate  of  six  thousand  dollars 
per  year ;  if  not,  their  skeleton  is  already  promised 
to  a  London  anatomical  museum  for  eight  thou- 
sand pounds. 

A  schoolmate  of  M,  Marcel  Deprez,  the  able 
engineer  who  conducted  the  experiments  related 
in  one  of  my  last  letters,  concerning  the  trans- 
mission of  electric  force  at  great  distances,  pub- 
lished some  days  ago  an  interesting  paper  on  the 
biography  of  his  friend.  M.  Depress  was  an  un- 
successful Bchohu-,  who  failed  to  enter  the  Ecole 
polytechnjijue,  but  was  remarkably  endowed  as  to 
scientiflc  and  mathematical  pursuits-  He  was 
extremely  religious,  and  of  a  very  militant  turn 
of  mind.  He  could  never  bear  discussion  ;  but, 
when  it  came  to  reUgious  matters,  he  was  a 
fanatic,  and  would,  in  the  times  when  the 
Inquisition  flourished,  have  been  an  intolerant 
and  dangerous  man.  Another  singular  trait  of 
this  able  and  gifted  scientist  is  his  hatred  for  all 
forma  of  art.  It  must  be  adde<l  that  M.  Deprez's 
eccentricities  have  been  considerably  modified  by 
age. 

The  French  government  has  decide*!  to  greatly 
extend  the  department  of  baUtxining  for  military 
purposes.  There  are  to  be  eight  aeroalatic  sta- 
tions :  namely,  at  Epinal,  Toul,  Verdun,  Belfwrt, 
Montpellier,  Grenoble,  Arras,  and  Versailles,  the 
principal  one  being  the  la.st  named,  which  is  also 
the  only  one  existing  at  present.  All  the  military 
corps  will  also  be  shortly  provided  with  the  im- 
plements necessary  for  strategic  ballooning.  No 
further  progress  has  been  made  in  the  art  of 
balloon-managing :  the  problem  is  considered 
solved,  and  only  few  improvements,  of  secondary 
nature,  are  needed. 

An  interesting  case  of  protracted  pathological 
sleep  is  at  present  receiving  attention  in  the  Sal- 
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petriere.  It  is  that  of  an  hysttripal  woman,  who, 
io  consequence  of  a  leffr^ided  hemiplegia,  has  been 
in  that  estabhsliment  since  1862,  and  has  remained 
in  bed  ever  tdnce.  Thia  protracted  sleep  comes  on 
in  January  generally,  sometimes  also  in  July. 
The  patient  sleei)s  for  a  week  or  two,  or  even 
longer.  In  January  last,  Eudoxie  Hilouin  —  such 
is*  her  name  —  slept  fifty  days;  in  July,  only 
eighteen  da^'s.  Before  falling  into  this  sort  of 
trance,  she  is  very  much  excite<l,  shouts,  and 
thinks  she  sees  animals  of  all  eorts.  During  the 
sleep,  her  breathing  is  irregular,  alternately  calm 
and  regular,  then  short  and  rapid.  She  is  insensi- 
ble to  pain,  and  nothing  can  wake  her.  She  eats, 
however,  what  is  given  her.  and  rei>els  subetances 
the  taste  of  which  is  unfrleasant  to  her.  She  is 
fed  with  liquids  most  of  tlie  time.  She  is  very  fat. 
She  weighed  280  pounds  (160  kilograms)  some  time 
a^,  but  her  weight  falls  off  during  the  sleeping 
periods.  Before  awaking,  nervous  trembling  is 
perceptible,  and  she  laughs  immoderately.  She 
hears  during  her  sleep,  aa  has  been  shown  by  a 
physician  who  has  succeeded  in  getting  her  to  do 
various  things,  in  the  usual  manner. 

An  often  and  perioilically  debate^!  question, 
which  is  always  arising,  like  the  fabulous  Phrjenix, 
is  that  of  Paritt,  port  de.  mer  (Paris,  a  marine 
|x>rt).  Its  solution  is  not  imiiossil>le,  and  some 
day  next  century  may  see  the  big  steamers  of  the 
^Vhite  Utat,  or  Cunard,  or  miue  either  line,  steam 
from  New  York  directly  into  ilie  middle  of  Paris. 
However,  at  present  the  question  is  not  much  ad- 
vanced, since  it  rests  only  on  the  material  feasi- 
bility of  the  canal  from  the  Atlanlic  to  Paris,  as 
it  di<l  in  the  times  of  Sully  ami  Vaubon,  who  had 
given  much  consideration  to  the  matt<*r.  The  pro- 
jects are  numerous.  Tlie  tirst,  that  of  Passement 
and  Biliard.  in  1760,  con.sisted  in  increasing  the 
depth  of  the  Seine.  In  1790  the  Marquis  of  Crocj' 
proposed  a  canal  going  from  Paris  to  Dieppe  ;  but 
this  plan  wa*  not  a  go<jd  one,  owiug^  Uy  the  porous 
nature  of  the  layers  of  the  soil.  In  I8fiO,  M. 
Lebreton  proposed  a  canal  one  hundred  and  sixty 
kilometres  long,  eighty  metres  wide,  and  ten 
metres  tleep  ;  but  the  cost  would  h-ave  been  enor- 
mous. In  1669,  M.  Dumf>nt  proposed  a  plan  einji- 
tar  to  that  of  the  Marquis  of  Crecy,  in  wliich  water 
had  to  l>e  l>R»ught  from  two  rivers,  and  in  wliich 
numerous  hn-ks  were  established.  Many  other 
plans  have  ))een  projK>sed  ;  but  the  best  of  all  is 
yet  of  little  use,  on  account  of  the  expense  :  it 
seems  to  be  that  of  M.  Lebreton,  as  it  does  not 
require  locks,  and  there  can  be  no  trouble  alxiut 
the  water,  which  will  be  that  of  the  Channel, 
Some  day  or  other  it  may  succeed,  however,  when 
progress  in  the  mechanic  arts  sliall  bavp  leaseneti 
the  expense. 


Dr.   Tanner  has  found   in  Italy  :i  < 
Succi  by  name,  who  has  undertaken  a  tii: 
fast.     He  began  the  experiment  ou  the  Itth  of 
August,  and  the  trial  will  soon  Iw  over.     The  m- 
periment  seems  to  have  been  conducted  in  good 
faith.     A  committee  of  physicians  has  been  aft^j 
pointed  to  witness  the  experiment  from  heginnind 
to  end,  and  the  patient  has  a  coni^tant  l>ody-giiapl, 
relieved  twice  a  night  and  six  times  per  day.  of 
persons  who  keep  vigilant  watch  over  him,  to  pre- 
vent all  fraud.     Succi  pretends  to  he  able  to  fast 
the  thirty  days,  if  he  is  only  allowed  to  drink  some 
water,  and  some  drugs  which  he  has  prepare*! 
from   African  plants, —a  composition  which  hei 
keeps  a  secret  as  jet.     He  requires  also  some  tartar- 1 
emetic,  olive-oil,  and  anisated  water.     The  first 
day  of  the  fast  he  drank  some  of  his  drug,  and  np- 
maioed  in  l>ed,  because  during  the  first  week  h»l 
is  generally  a  little  indisposeil,  and  requires  r^^  1 
The  ninth  day  he  took  a  drive,  and  then  a  ride,] 
for  an  hour,  withojit  feeling  the  slightest  disct«ai- 
fort.     The  lose  of  weight  was  only  tive  kilograniK  I 
muscular  energy  was  unabated,  as  well  as  agility- 
The  Istof  September  the  condition  of  the  patient 
was  very  good.     He  went  to  a  bathing  ei*tabli8h- 
ment,  and  swam  tliree-tjuarters  of  an  hour  with- 
out any  fatigue.     He  went  home  on  foot.    Tl»f 
next  day  he  ran  for  more  than  half  on  hour,  at 
gymnastic  p«ce.     His  muscular  energy  was  inrrtj 
good  order.     Succi  is  a  man  forty-five  years  old, 
who  has  travelled  a  good  deal  in   AfricJi,  and  las 
been  thought  mml  for  a  time  :  in  fact,  he  bus  kfo 
shut  up  in  A  ma<14iou8e  in  Rome.     The  herbs  ttwa 
which  Ills  liquors  are  extracted  grow  in  Africa, 
but  axe  also  found  in  Italy. 

Among  recent  publications,  space  allows  t^ily  no- 
tice for  two.     One  of  them  is  a  little  b«x)k  puhUiil»e<l  | 
by  Professor  Forel  of  Lsmsaune,  coneeming  the  \ 
Lake  of  Geneva  ;  Lake  Lemon,  as  all  the  inhabit-  j 
ants  of  Canton  de  V^iud  call  it.  having  some  antip&-| 
thy  to  the  name  of  Geneva  and  to  the  iuhahitaalai 
of  the  to>vn.     This  Ixnik  is  a  very  intercMirtg  oor, 
and  it  could  be  used  as  a  model  for  similar  works. 
Forel  gives  details  concerning  the  situation,  form,  j 
altitude,  depth,  dimensions,  and  affluents  of  tim  ' 
lake  ;  the  currents  thei-ein  ;  the  waves  and  windu ; 
the  chemical  analysis  of  the  water,  its  color,  tciii- 
perature,  and  singular  barometric  Oisciilations(tlu* 
»eicf tes),  elc.     A  gtx»d  part  of  the  U  .  f 

to  the  faima  and  flora,  and  Vc*  tlie  ] 
mains  that  have  been   found  on  its  inn 
course,  the  facts  contained  in  this  btjok 
cially  interesting  to   inhabitants   who  Iiv«-  t«  U^ 
vicinity  of  the  lake.     The  plan  is  a  very  go<  id  oms 
and  mxty  be  of  use  to  persons  engaged  in  Himihir 
pursuits,  concerning  some  other  lake  <>r  lure*.'  Wf 
of  water. 
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The  other  book  is  a  short  pamphlet  by  Dr.  U. 
?erronnet.  and  treats  of  mental  sujfgestion.     It  ia 

very  interesting    little  work,  relating   curioua 

cts.  and  that  veems  to  be  appreciated  by  comi>e- 
ent  perjsonp.     Two  works  are  in  preparation  on 

!  same  subject.  —  one  by  Dr.  Ochorowitz ;  the 
ther,  by  Dr.  Bar^ty  of  Nice.  These  two  works 
rill  be  interftitinjt;,  their  authors  being  especially 
|p>mpetent,  which  is  not  the  case  in  many  others 
Sly  published,  and  of  which  I  prefer  not  to 

V. 
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VIENxyA  LETTER. 

A  NEW  and  very  sensitive  test  for  celluloee  and 
Vegetable  fibres   lias  been   described  recently  by 
Hans    )Ioli«ch.    au    assistant    at     Professor 
ner* s    phytophysiological  lal>oratory.      It  is 
on  the   fact,  that,  by  the  action   of  water 
ad  ronrentrated  sulphiuic  acid,  cellulose  is  con- 
erted  intx>  siignr,  or,   t«»  sfieak    more   correctly, 
pto  dextrine   and   dextroee :   therefore  vegetable 
|t»res  couiisting  mainly  of  cellulose   exhibit  in- 
directly the  reactions  of  sugar.     The  importance 
this  new    test  for  detecting  adulterations   of 
ol,  etc,  can  easily  be  understood. 
An  important  discovery  in  reference  to  cellulose 
been  made  here.     It  was  generally  assumed 
111   now  tliat   the  occurrence  of  this  bo«]y   waa 
rifttHl  to  the  vegetable  kingdom,  and  to  a  few 
[lies    of     invertebrated    animals  —  viz..     the 
adia    nnd    Tunicatn  —  containing    tunicin,  or 
celluloee,   in  their   '  mantle.'     Now,  Mr. 
Freund  claims  to  have  found  cellulose  in 
human   btwHl   and   organs    untler   particular 
athological    conditions.      These    conditions  are 
joced   by   tiiliercwlous   disease.      Taking  into 
ation  some  etiological  fact.s,  especially  the 
lect  of   the  quality  of    food  on  the   spread  of 
nbercnlosis  among  the  population,  Freund  was 
iwced  to  examine  if  cellulow  may  be  a  chemical 
Ubstratum    for    tlie    formation    of    tulierculous 
Dwths.     The  tuberculous  organs  (limgs,  spleen, 
tubercles   of  the  peritoneum)  and  blood, 
^hen   treated  prop<?rly,  yieMwl  an  organic  non- 
itrogenous  Unly,  belonging,  as  it  was  proved  by 
analysis,    to    the     carbo-hydrates,  and 
I  all  the  properties  of  cellulose.     In  all 
» — those  taken  from  normal  organs,  and 
'  afflicted  by  various  non-tuberculous  diseases, 
►  Frtmnd  failed  to  find  cellulose  at  all  :  tlxerefore 
fei?Ls    himself    compelled    to    conclude    that 
[]iilo«o  is  a  typical  constituent  of  tubercles  and 
f  the  blood  in  tuberculosis. 

f  The  seventh  meeting  of  the  International  con- 
\  of  osientalistB  will  be  held  here  from  Sept. 


27  till  Oct.  3.  Many  illustrious  orientalists,  espe- 
cially Indiana,  will  be  pre-^nt,  more  than  three 
htmdred  and  sixty  members  being  already  an- 
nounced. Tlie  principal  orientalists'  associationa 
will  send  their  delegates.  More  than  forty  papers 
will  be  read,  among  them  some  on  ethnological 
matters.  The  publication  of  the  so-called  *  Fajum 
papyros "  found  some  years  ago  in  Egypt,  being  now 
in  possession  of  the  Archduke  Rainer,  promises  to 
be  of  great  interest. 

On  Sept.  2  the  highest  European  meteorological 
observatory  was  dedicated  solemnly.  It  is  situ- 
ated on  the  Somblick  Mountain  (near  Rauris,  Salz- 
burg), 3.103  metres  above  the  sea-level,  and  consists 
of  a  tower  and  three  other  rooms.  It  is  supplied 
with  all  the  necessary  meteorological  iustrumenls, 
and  is  connected  by  telephone  with  the  nearest 
telegraph-office.  Herr  Rojacher,  proprietor  of  the 
Rauris  mines,  has  aided  the  progress  of  the  work 
in  a  very  muniticent  manner. 

The  number  of  medictd  students  at  the  Vienna 
university  is  rapidly  increasing.  During  the 
winter  session  just  past,  2,407  ordinary  and  266 
extraordinary  students  were  there  matriculated. 
The  minister  of  public  instruction,  therefore,  issued 
a  circular  to  the  metlical  department  of  Vienna 
university,  asking  if  the  number  of  students  woidd 
not  have  to  l>e  restricted  by  introducing  a  Jiumerus 
clausus. 

As  I  am  now  informed,  the  mantle  of  Auer  von 
Welabach's  lamp,  descrilwd  already  in  a  previous 
letter,  is  prepared  by  imprc^tating  the  gauze  with 
solutions  of  salts  of  zirconia,  oxides  of  lanthanum 
(and  yttria).  V.  C. 

Vietum.,  ik>pt.  1-1. 

^^OTES  AND  NEWS. 

Cases  of  so-called  hydrophobia,  in  which  an 
interval  of  years  elai>aeB  between  the  bite  and 
the  appearance  of  the  disease,  are  to  be  regarded 
with  suspicion.  Dr.  Jardin-Beamnetz,  in  a  com- 
munication to  the  Conseil  d'hygi^ne,  gives  the  in- 
terval, or  the  jjeriod  of  incubation,  as  it  is  termed, 
as  averaging  between  tliree  and  four  inontlis,  in 
fifty-eight  cases  of  hydi'ophobift  in  man,  observed 
since  1881.  A  well-authenticated  case,  which  is 
a  striking  exception  to  this  rule,  has  recently  oc- 
curred in  France,  in  which  nineteen  months 
elap.sed. 

—  Mr.  Arnold  Hague,  of  the  U.  S.  geological 
survey,  who  is  now  in  the  Yellowstone  national 
park,  writes  that  the  accounts  which  have  appeared 
in  various  newspapers,  of  an  outbreak  of  the  Ex- 
celsior geyser  coincident  with  thcdate  of  the  recent 
earthquake  that  was  so  destnictive  at  Charleston 
on  Aug.  31,  are  entirely  ^^ithouL  foundation.  He 
has  been  studying  this  geyser  for  the  last  four  years. 
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Pith  some  central  condensation,  and  is 

rtpany  in   this  city  is  endeavoring  to 

for  the  desiccation  of  garbage, 

■  to  utilising  the  vast  quantity  of  city 

now   dumped  in  the  sea    from  garlxage- 

matt^r  to  be  treatecl  is  run  througli 

Bto  one  end  of  a   revolving  cylindrical 

at  sixty  feet  long  by  ten  or  twelve  feet 

meter.     The  oven,  which    is  strongly  con- 

kI  of  lx>iler  iron,  ia  encloeed  in  a  brick  fur- 

(_end  K'ing  higher  than  the  other.     A  fire 

iiaoe   keejis    an    equable  heat  in   the 

b».'  latter  is  slowly  revolved  by  a  steam- 

riie  garbage   or  refuse   enters  at    the 

i,  is  thoroughly  stirred  and  dried  as  it 

I  from  one  end  to  the  other  of  the 

^  oven,  and  emerges  from  its  lower  end 

jited  and  inoffensive. 

plough  there  is  nothing  novel  in  the  propul- 
f  boats  by  means  of  electric  motors,  the 
voyage  of  the  electric  laiuich  Volta  a<.*ross 
iglish  Channel,  from  Dover  to  Calais  and 
pasattracted  much  attention.  Mauyelectri- 
|ropeIled  boats,  deriving  their  motive  power 
ipsimary  or  secondary  batteries,  have  been 
uented  with  by  electricians  ;  but  heretofore 
LX|)erimentfi  have  been  confined  to  rivers  or 
^iesof  comparatively  smooth  wutor.  The 
of  having  made  the  first  sea- voyage  —  brief 
\  that  voyage  was  —  must  be  accorded  Mr. 
ikenzaun  of  London.  Accompanied  by  nine 
tntlemen,  Mr.  Reckenzaun  left  Dover  at  10.40 

ay,  Sept.  13,  in  the  Volta,  and  reachetl 
k82  P.M.  On  the  return  trip,  the  pai-ty 
iWt  8.14,  and  arrived  at  Dover  at  7.27. 
ffnto  account  the  drift  due  to  the  tide,  the 
Istance  travelled  was  about  iifty-four  statute 
Ibe  total  running  time  being  a  few  minutes 
Kht  hours.  The  Volta  is  37  feet  long  by  6 
r inches  beiun,  and  is  built  of  steel.  The 
ixy  battery,  of  sixty-one  cells,  weighing 
four  tliousan<l  (>oundH,  was  arranged  along 
Itoiu  of  the  boat.  The  proi)ellor  is  three- 
20  inches  in  diameter,  and  1 1  inches  pitch, 
lv»  driven  at  a  maximum  speed  of  one  thou- 
mto^tions  per  minute  by  a  duplex  Reiken- 
^^■or,  more  accurately,  two  motors  carried 
Hr.  The  motors  weigh  between  seven 
fnt  hundred  pounds,  and  develop  a  maxi- 
en  horse-power, 
j^ floating  fields  of  pumice,  thrown  up 

;  volcanic  eruption  at  Krakaloa,  Java, 
I  in  the  Indian  Ocean,  nearly  seven 

[les  from  where  they  were  seen  a  year 


—  Dr.  Miller  of  Austria  has  been  making  some 
extremely  valuable  observations  on  the  action  of 
the  stomach  up<7n  fungi.  Inasmuch  as  one  of  the 
common  methods  by  which  zymotic  diseases  are 
believed  to  be  produce<l  i^  by  the  introduction  of 
their  germs  into  the  alimentary  canal,  tt  can 
readily  be  seen  that  this  investigation  is  replete 
with  interest  and  im{>ortance.  He  finds  that  if  .. 
these  fungi,  as,  for  instiinc<>,  bacilli  and  bacteria, 
are  introduce<J  at  the  beginning  of  the  meal,  be- 
fore the  hydrochloric  acid  of  the  gastric  juice  is 
poured  out  by  the  stomach  glands,  they  pass  on 
to  the  intestine  uuinjure<l.  If,  however.'they  are 
taken  into  the  stomach  at  a  later  time,  when  the 
reaction  of  the  stomach  is  acid,  they  are  de- 
stroyed. It  has  been  satisfactorily  demonstrat«d 
by  immerouB  observations  that  persons  were  more 
likely  to  contract  cholera  when  the  stomach  was 
diseased,  or,  aa  is  commonly  said,  *out  of  order.* 

—  We  give  thia  week  two  more  illustrations  show- 
ing the  effects  of  the  great  earthquake.  One  is  of 
a  *  sink  *  at  Ten-Mile  Hill.  These  sinks  were,  in 
general,  after-effects,  being  formed,  as  Professor 
McGee  pointed  out  in  the  last  number  of  Science, 
after  the  sutisidence  of  the  floods  of  water  which 
came  from  the  •  craterlets.'  The  other  illustra- 
tion shows  a  fallen  house  at  Lincolnville.  This  is 
chiefly  of  interest  as  showing  how.  by  a  probable 
upward  thrust  of  the  earth,  the  base  of  the  chim- 
ney, which  offered  the  moat  resistance,  was  com- 
pletely crutslied. 

—  Dr.  Charles  L.  Dana  discusses  in  the  Forum 
the  question,  '  la  life  worth  saving?'  He  places 
the  value  of  an  adult  life  to  the  state  at  at  least 
$750,  and  its  annual  productive  power  at  f95. 
One-half  of  all  the  deaths  occur  during  the  pro- 
ductive age,  so  that  the  two  hundred  tlioiisaod 
deaths  at  this  peritxi,  which  occur  annually  in  the 
United  Stales,  represent  an  enormous  loss  to  the 
country.  It  is  also  calculated  that  every  death 
represents  about  two  years  of  sickness,  and  that 
there  are  in  this  comitry  about  a  million  and  a 
half  ]>ersons  sick  all  the  time.  In  England  and 
Wales  it  has  been  found  that  every  workingman 
averages  a  week  and  a  half  of  sickness  in  the  year. 
It  is  estimated  that  the  wage-loss  from  sickness  in 
France  is  $70,IXM),«X)0  each  year,  and  from  deatii 
|18H.O<)0.()00. 

—  Mr.  Mackellar,  chief  surgeon  to  the  London 
police,  has  issued  the  following  directions  to  the 
surgeons  of  divisions,  for  their  guidance  In  treat- 
ing persons  bitten  by  rabid  dogs  :  **  When  possi-  J 
ble,  a  ligature  to  l>e  applied  above  the  i)art  bitten  ; 
prompt  and  thorough  suction  of  the  wound,  freely 
washing  with  water,  and  the  application  of  abso- 
lute phenol  (pure  carbolic   acid) ;  the   individual 
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suckingjlhc  wound  (usually  the  patient  himself)  to 
8pil  out  all  the  matter  go  sucked,  and  to  freely 
wash  out  the  mouth  with  water ;  should  the 
wound  be  a  punctured  wound,  make  a  crucial 
incision,  promote  and  encourage  hleediug,  and 
tareat  as  abore."  Mr.  Mackellar  condemns  the 
uae  of  nitrate  of  silver,  and  saj's  the  pain  caused 
by  the  phenol  ia  of  short  duration. 

—  La  nature  rec«>mmenda  tlie following  method 
of  cutthig  thick  glass  tulies :  wind  an  iron  wire 
half  a  millimetre  in  thickness  around  the  glass 
tube,  and  connect  it  witli  a  galvanic  battory  of 
sufficient  power  to  raise  the  wire  to  a  ret!  heat ; 
then  put  a  few  di-ops  of  water  near  the  wu"e  upon 
tlie  glass  i  the  latter  will  then  crack  in  the  direc- 
tion of  the  wire,  and,  the  thicker  the  glass,  the 
more  exact  will  be  the  fracture. 

—  Ten  thousand  cases  of  cholera  occun-etl  in 
Ja}>an  during  tlie  first  fix  months  of  this  year,  of 
which  7.803  were  fatal.  During  the  preceding 
six  months,  13,00()  cases  occurred,  with  7,163 
deaths.  The  disease  is  now  prevailing  in  Osaka 
and  Yokohama,  the  mortality  varying  from  sixty 
to  seventy-five  per  cent. 

—  The  monthly  bulletin  published  by  the  New 
York  state  board  of  health  contains  the  following 
vital  statistics:  the  re|K)rted  mortality  throughout 
the  state  during  the  month  of  June  was  6,336,  of 
which  35.3  per  cent  were  under  five  years  of  age  ; 
1,220  deaths  were  due  to  zymotic  diseases,  or 
198.65  in  1,000  total  mortality  ;  the  ratio  per  1,000, 
of  deaths  from  typhoid- fever,  was  6.20;  from 
diarrhoea!  diseases,  73.80  ;  from  croup  and  diph- 
theria, 60,32  ;  from  consumption,  144.6*). 

—  The  examination  and  criticism  of  the  last 
annual  report  of  President  Etiot  of  Harvard,  that 
Prnf.  Andrew  F.  West  of  Princeton  published  in 
the  Independent^  has  been  issued  in  pamphlet 
form.  It  is  chiefly  devoted  to  refuting  President 
Eliot's  arguments  in  favor  of  the  elective  system 
a«  practisetl  at  Harvard. 

—  The  collection  of  Memoires  et  donnnenis 
Kolaires  puhliis  par  fe  Musee  p4dagoffiqiie.  under 
the  auspices  of  thii  department  of  public  instruc- 
tion in  France,  is  to  be  enriched  by  a  learned  and 
curious  Bipertoire  dea  ouvragea  pidagogiqties  du 
xvi'  Steele. 

—  The  Journal  rfc«  iconomiste^  has  been  pub- 
lishing articles  describing  the  princiiml  economic 
publications  of  the  world.  In  a  recent  issue,  M. 
Maurice  Block,  member  of  the  institute,  reviewed 
the  publications  other  tlian  French,  and  gave  a 
most  flattering  notice  of  the  Political  science 
quarterly  recently  started  by  the  faculty  of  the 
school  of  political  science,  Columbia  college. 


—  Where  accuracy  is  desired  in  the  measu 
ment  of  liquids.  '  spoons '  and  •  drops  *  should 
discarded.  The  ordinary  t«aepoon,  which 
presumed  to  hold  a  dram  or  sixty  mznitus* 
reality  holds  eighty,  and  can  with  a  little  care  1 
made  to  hold  one  hundre<i  and  twenty  minima.' 
or  twice  what  is  ordinarily  attributed  to  it.  A 
drop  is  also  a  very  indetinite  quantity.  —  a  fact  of 
which  any  one  can  satisfy  himself  by  dropping  au 
equal  number  of  drops  of  molasses  and  alcohol 
into  a  measure  of  known  cajtacity,  and  comparing 
the  amounts.  The  size  of  the  drop  is  also  mate- 
rially affected  by  the  vessel  from  which  it  is 
dropped.  The  '  minim '  is  a  definite  quanti:r,j 
sixty  of  these  making  a  dram,  and  should  alway 
be  used,  especially  in  dispensing  medicine. 

—  The  Journal  of  rcronstn/ction  states  that 
infant  loses  from    three  to  six  ounces  in  weiglit 
during  the  first  four  to  six  days  after  birth  :  by  IbeJ 
seventh  day   it   should  have   regaiuecl    its  birtl»-l 
weight :  from  that  to  the  fifth  month  it  ought  U>l 
gain  about  five  otmces  per  week,  or  about  six  dram*' 
a  day  ;  after  the  fifth  month,  alx>ut  four  drams  a 
day  ;  at  the  fifth  month  it  ought  to  have  doubleil 
its    birth- weight,   and    in   sixteen    months  quad- 
rupled it. 

—  Carl  Meyers  made  from  the  fair-groundB  lo 
Franklin,  Penn.,  on  Wednesday,  Sept.  8,  tlie  fiwt 
aficendon  known  with  natural  gu&,  the  bolluffl 
rising  just  one  mile,  and  sailing  about  one  boar. 


LETTERS  TO  THE  EDITOR. 

•.•CorTcfl/OTw/^-wU  are  i-r<tue*tf<l  to  bt  at  brirj  a*  pomnbU,   1U 
writer'n  name  i»  in  all  costM  retfuir^d  o»  proof  of  ifOOtt  JaiOL 

Psychophysics. 
Mr.   Htslop,  in  his  article  on  *  Psychnphyio*' io 
Svu-nre  for  Sept.  17.  charges  th<?  v— ;•-■  -  -  r.  that  fob- 
jept  with  layiuj?  claim  to  a  «ci<'iit  -.cy  mhkh 

they  do  not  possess.     Any  Kiioh  <■•  r  his  mani- 

fests so  plainly  a  miaconception  of  wlmt  psycbo|»bj» 
ies  really   professes  and   attempts,   that   a   word  mt  I 
defence  Heeras  to  be  in   place.     The  concluaion  inu  I 
drawn  from  the  alleged  incorrectness   of  F««clia«r*iJ 
mathematical    statement   of   the   psvf'       '  U^.l 

From  some  admissions  of   M.  Riin^t 

same,  Mr.   Hyslop  concludes  that  "  su ..,..>>ioo»l 

prove  fatal  to  any  such  exactness  us  is  enjoyed  b^ 
the  physical  sciences."     Aside  from  the  questlcot^ 
the  truth  or  falsity  of  Fechner'»  statement  of  th«»  U»  . 
(Mr.  Hyslop  queerly  admits  that  it  is  truei,  lot  it  lw| 
observed  that  psyHiophysics,  so  far  fi  '^^iajcj 

to  bo  a  mHthematic&l  science,  does  ii  a  1m  I 

a  science  at  all ;  but  it  does  modestly  c :...!,,  ^.  ,'urao«| 
a  scientific  method.  This  method,  which,  as  Woo^tl 
explains,  is  peculiar  to  the  phy^cal  »cieocca,  u  tmt 
experimental  method.  It  does  not  differ  frooj  tbf  ciif 
psychology,  as  Mr.  Hyslop  thinV?,  "^o  murh  fn  ha*- 
intf  discarded  introspection.      An  ■■«•, 

physiological  psychology,  must,  I  "^1 

case,  be  introspective.     It  difFer^    iiiiin.-tuiriii*;!/ iaj 
this :  that  whereas  the  old  psychology  nflT*"*^  tk«  | 


\ia  of  tonseioumifst  to  be  the  whole  sphere  of 

bology.  started  with  these  and  reaflonnl  out  a 

dete  so-called  science,  the  new  psycbolog-y  mod- 

fetartM  with  phyi^iulofirical  experini«nts.  and  re- 

J«  the  piycbolo^ral  results.     It  works  frnm  with- 

at  inwHfd.     It  begins  with  eztornal  conditions  which 

I   and,  by  subjecting;  these  to  as  exact  and 

iireroeuts  as  are  known  in  roodeni  sci- 

■■  *'' '"•     -nnding  mental  phenome- 

[  na  t  any  other  critjci«na  bo- 

[JUK^  ,    .         ,     :■  Mcs  than  that  it  isunsci- 

Ivntific  or  jnnccurat*.     Whether  it  i^  a  fruitful  study, 
l«r  has  thus  far  repaid   the  immense  labor  expended 
ltt{»un  it,  uiay  he  queBtioned  ;  Vjut  that  it  is  character- 
lixed  by  the  moet  patient  research,  the  most  precipe 
iirement**,  the  ninj»t  cautious  conclusions,  and  a 
jitific  (Spirit  ibat   the  o]d   psychology  never  ap- 
t-hfiT   c  riii:ii)f  III'  11  tisiinahty  deuied. 
A  physic  low  of  Weher,  under 

Jtb^  iir   it  has   l>ceo    jjeuerally  ac- 

jceptrd,  uijtl  J'kuud  u»eful  and  aug^eative  :  "  The  dif- 
Jfercni-e  b*"tw»».'n  two  exfttation*.  must,  to  order  that 
[xhe   diffi  :  sensation    be   equally  niipreciable, 

[grow  nr  ',  to  the  nuignitude  of  the  i-xcita- 

j  l)on».''      i  ...    ........vuiutical  statetnent  of  the  same  by 

Fechner  —  "  Tbe  sensation  prows  as  the  lof^aritfam 
I  of  tW  fxcttation  "  —  has  given  rise  to  the  question 
i»beth«'r  difTcrencea  in  seuaations  can  be  expreaaed  in 
I  tvrm-  of  nuantitative  measurements.  This  objection 
•  by  Zt-Her,  and  rejected  by  Wundt.  It  ira- 
•  >ld  error  of  a  physical  world  without,  and  a 
w^.l  wurld  within,  which  have  notbinjr  in  com- 
Wbil«»  Wnndt'i*  posfition  here  is  theoretically 
cl.  the  question  may  nevertheless  be  raised, 
whether,  ultixuately.  differencea  in  sensations  are  not 
quaiUtaLtVtf  rather  thau  quantitative  differeocea. 

Geo.  T.  WHTra. 


Science  for  a  livelihood. 

I  bare  just  read  the  coniiuunications  of  C.  B.  of 

I  ?»cw   York  and   W.  F,  Flint  of  New   Hampshire  in 

l^oa.  I.S8  and   lH9of  Sciettce,  under  the  above  head- 

1  iuf;,  in   *•  hich   there  is  a  strain  of  lament  over  the 

'  fni«cftl  table  which  the  field  of  science  haa  spread  for 

ambitiovf  youn^;  men   wbu  desire  to  live,  or  at  least 

exist.  OD  a  purely  scientiRc  diet.     As  I  deem  the  sub- 

*     '■■*''■    't  to  nearly  every  young  man  with 

s  about  to  choose  a  profeMioo,  I 

:    >v  words. 

to  the  spring  of  1884  from  a  scientific 

:'   the  Kansas  state  univc-rsity.     After 

■ythriroujfh  general  course  of  study  as 

uate,  I  finished   ray  work   by  spending 

the  Natural  hiNtitry  laburatory,  under 

f  Prof.  F,  H.  Snow.     If  I  did  not  re- 

^    -  J  '  or  '  first-rate  soiontiHo  eilucation.'  I 

rdii],  at    )*:a»t,  maat«r   a  few   principles,  and   laid   a 

foundalton  for  fatore  work  and  wtudy.     During  my 

]  lB*t  year  in  the  lai>orBtory.  I  had  the  refusal  of  two 

Ljtuaiiion^  •«  (oAoli^r  nf  natural  history,  both  of  which 

>       Witliin  a  year's  time  after 

!  »id  three  positions,  with   no 

''^'■'   ''liars.     Meanwhde 

1  for  a  position. 

i  -zley,  and  Kit-hard 

<iue  depurtment  while  I 

I A  fiM  three  have  held 

pL;*itii!u&.      'J.iiiincr   v.fut  fro  Cuba,  then  to  Yu 

and  afterwards  to  various  pnrta  of  Central 


America.  On  his  return,  after  an  absence  of  three 
years,  he  reported  fine  success,  particularly  in  a 
financial  way.  He  cleared  twenty-five  hundred  dol- 
lars by  selling  specimens  of  the  golden  turkey,  and 
inrreast'd  his  flnancea  in  various  ways  as  a  collecting 
naturalist.  But  this  was  only  a  small  part  of  his 
success.  He  collected  many  rare  birds  and  insects, 
some  of  which  were  new  to  science,  and  returned 
with  a  reputation  as  a  riiiing  young  naturalist,  to  re- 
ceive an  appointment  as  professor  of  natural  history 
iu  the  Uaiversity  of  Santa  F6,  New  Mt^xico.  Richard 
Foster  speaks  for  himself  a.i  professor  of  natural  his- 
tory in  Howard  university,  Washington,  D.C. 

W.  C.  Stevens  graduated  from  the  natural  his- 
tory department  in  1885,  and  iramediatJ-ly  received 
a  good  position  as  a  teacher  of  natural  history.  J.  D. 
McLaren  graduated  from  the  same  department  with 
the  cla'fs  of  *<S6,  and  in  loss  than  a  mouth's  time  his 
scientific  training  secured  him  a  position  as  teacher 
at  a  hundred  and  fifteen  dollars  per  month.  W,  H. 
Brown,  member  of  the  senior  class,  who  has  spent 
but  a  sinf^le  year  iu  the  department,  went  to  the 
Smithsonian  institute  to  spend  a  month  of  his  sum- 
mer vacation,  and  learn  what  he  could  by  observa- 
tion, expecting  to  return,  however,  nod  resume  hia 
work  in  the  laboratory.  But,  alas  !  news  s(X)u  came 
that  his  enthusiasm  and  skill  had  secured  him  a  good 
place  with  increasing  wages. 

As  much,  if  not  more,  might  be  said  of  the 
stndents  of  the  other  scientific  departments  of  the 
university.  All  the  graduates  from  the  '  course  in 
chemistry  and  physics'  ai%  professors  enjoying  envi- 
able positions  as  well  as  good  salaries.  Many  of  the 
advanced  undergraduate  studouts  from  this  course 
hold  respectable  positions,  and  receive  good  wages. 

I  most  be  brief  as  ix>ssible,  but  not  so  brief  as  to 
omit  the  civil  engineering  department,  the  graduates 
of  which  receive  larger  salaries,  perhaps,  than  those 
laboring  iu  other  scientific  fields.  The  most  surpris- 
ing thing  about  this  department  is,  that  there  is  such 
a  present  demand  for  the  young  men,  that  nearly  all 
of  them  are  called  into  the  field  to  bold  responsible 
positions,  and  receive  remunerative  wages  before 
they  have  finiNhed  their  work  in  the  department. 

As  regards  the  'wealth'  and  'friends'  of  the 
young  men  of  whom  I  have  s^wkeu,  allow  me  to  say 
that  all  of  the  graduates,  with  a  possible  single  ex- 
ception, were  farmer  boys  who  earned  with  their 
own  hands  m<>8t  if  not  all  the  money  which  kept 
them  at  the  university.  And  the  only  '  friends  '  they 
had  'to  forward  them  in  their  chosen  fields' were 
those  which  industry  and  good  progress  woo  for 
them  iu  those  fields. 

I  think  the  facta  will  bear  me  out  in  saying  that 
no  class  of  Kansas  young  men  are  doing  better,  or 
have  more  brilliant  prospects,  than  those  which  have 
done  good  work  in  the  scientific  departments  of  the 
nniversity.  L.  L.  Dtohs. 

Lawrenoe,  Kan..  Sept.  30. 


Photography  of  the  solar  corona. 

Accounts  have  appeared  in  your  journal,  of  my 
attempts  to  photograpli  the  corona  of  the  sun  without 
an  eclipse.  Many  of  the  plates  obtained  presented 
appearaucus  which,  not  to  myself  only,  but  to  several 
scientidc  men  who  must  certainly  be  considered  to  be 
amoug  those  who  are  exceptionally  competent  to  give 
an  opinion  on  this  point,  seemed  to  b»  most  probably 
due  to  the  corona.     Platea  taken  in  England  about 
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the  time  of  the  eclipse  of  May  6,  1888,  and  drawn  by 
Mr.  Wesley  before  any  information  reached  this 
country  of  the  obseryations  of  the  eclipse,  presented 
not  only  a  Keoeral  resemblance  to  those  taken  during 
the  eclipse,  but  showed  the  remarkably  formed  rift 
on  the  east  of  the  sun's  north  pole,  which  is  the  main 
feature  of  the  corona  as  photographed  at  Caroline 
Island.  It  is  true  that  since  the  summer  of  1883  I 
have  not  been  able  to  obtain  in  England  photographs 
which  show  satisfactory  indications  of  the  corona ; 
but  the  abnormally  large  amount  of  air-glare  from 
finely  divided  matter  of  some  sort,  which  has  been 
present  in  the  higher  regions  of  the  air  since  the 


regret  greatly  that  a  method  which  seemed  to  promias 
so  much  new  knowledge  of  the  corona,  which,  under 
ordinary  circumstances  of  observation,  shows  itself 
only  during  total  eclipses,  would  seem  to  have  failed. 
At  the  same  time  I  am  not  able  to  offer  any  saflS- 
cient  explanation  of  the  early  favorable  results  to 
which  I*have  referred  briefly  in  the  opening  sen- 
tences of  this  letter. 

Of  course,  the  above  statements  leave  untouched 
the  criticisms  I  felt  called  upon  to  make  on  the  im- 
perfect methods  employed  by  Professor  Pickering. 

WiLUAX  HvGOon. 
Upper  Tulae  HIIU  Londoa  8.  W.,  Sept.  11. 


Ajr  ASS  wrru  abnoiuluiLT  developed  hoofs. 


autumn  of  1883,  might  well  be  considered  a  suffi- 
cient cause  of  the  want  of  success.  This  well-known 
state  of  the  sky  rendered  the  plates  taken  by  Mr. 
Hay  Woods  in  Switzerland  in  the  summer  of  1884  in- 
conclusive as  to  the  success  of  the  method.  During 
the  past  year,  photographs  of  the  sun  have  been  taken 
at  l^e  Cape  of  Good  Hope,  and  are  under  discussion 
by  Dr.  Gill. 

Such  was  the  state  of  things  before  the  eclipse  of 
Aug.  29.  The  partial  phases  of  this  eclipse  fur- 
nished conditions  which  wotdd  put  the  success  of 
the  method  beyond  doubt  if  the  plates  showed 
the  corona  cut  off  partially  by  the  moon  during  its 
approach  to  and  passage  over  the  sun .  As  the  tele- 
grams received  from  Grenada,  and  a  telegram  I  have 
received  this  day  from  Dr.  Gill  at  the  Cape  of  Good 
Hope,  state  that  this  partial  cutting-off  of  the  corona 
by  the  moon  is  not  shown  upon  the  plates,  I  wish  to 
be  tiie  first  to  make  known  this  untoward  result.    I 


An  ass  with  abnormally  developed  hoofis. 

A  pair  of  very  abnormal  hoofs  has  been  recently 
received  by  the  Smithsonian  institution  from  J.  C. 
Baldwin,  Esq  ,  of  Houston,  Tex.  They  are  the  hind 
hoofs  of  an  ass  reported  to  have  been  bred  at  San- 
Antonio,  Tex.,  and  which  was  exhibited  in  Chicaf(0 
and  other  cities  of  the  union. 

The  right  hoof  is  twenty-six  inches  in  length,  and 
is  spirally  twisted,  like  the  horn  of  an  Indian  goat. 
The  left  hoof  is  in  the  form  of  a  helix. 

The  front  hoofs  were  not  received,  bnt,  from  the 
photograph  which  accompanied  the  hind  pair,  it  ap- 
pears that  they  were  also  abnormal. 

The  animal,  as  it  appears  in  the  photograph,  ii 
greatly  emaciated.  The  neck  and  shoulders  are  dad 
with  rather  long,  curled  hair,  while  on  the  posterior 
half  of  the  body  the  hair  ia  short  and  smooth. 

F.  W.  TWJI. 
U.  S.  nat.  mus.,  Sept.  27. 


Recent  Proceedings  of  Societies. 


ademy  of  natural  scieneeSt  Philadelphia. 

\  14.  —  MtBs  Helen  D.  Abbott  read  a  paper  on 
Iftl  constituents  of  plaots  with  relation  Ut  their 
t  forms.  Plants  containini^  saponine,  vepe- 
axcs,  and  camphors  had  b«en  ezaoiined  with 
ipportinf,' the  theory  advanced,  but  those 
tiinp  saponine  were  the  subject  cif  the 
Siou  to  the  society.  Heckel's  tables,  illus- 
e volution  of  plants,  were  used  to  indicajje 

lihip  "f  those  under  consideration,  and  it 

lOd  that  the  species  containing  saponine  be- 

bia  mid'Ue  plane.     The  compound  referred 

uKjtnjctive  and  formative  element  of 

I  Ming  it.  while  its  action  on  other  ele- 

j^,iw,„i.,.v  contributes  to  the  nutrition  of  the 

L    It  is  absent  where  the  floral  elements  are 

^  and  it  decrease?  a&  the  plants  appnmch  their 

development,  beinx  found  in  the  largest  degree 

I  intermediate  groups.     Other  substances  are 

|At  in  plants  with  flowers  simpler  or  morecom- 

kati  thoBO  in  the  saponine  group.     The  investi- 

as  f&r  as  it  has  been  carried,  indicates  that  a 

fity  of  one  or  more  chemical  constituents  is  to 

bd  in  all  plants  which  are  equally  developed 

[the  same  evolutionary  plane.     The  evohition 

iDJeal  constituents  is  in  parallel  lines  with  the 

boD&ry   course  of  plant-forms,   the  one  being 

rly  connected  with  the  other  ;  and  conse- 
chenoical  constitnonts  are  indicative  of  the 
of  the  scale  of  progression,  and  are  essentially 
'  a  basis   of  botanical  classincation  :  in  other 

the  theory  of  evolution  in  plant-life  is  beat 
'  by  the  chemical  constituents  of  veg'etable 
ntion  was  also  called  by  Misa  Abbott  to 
itances  obtained  by  her  from  a  HonJiiras 
had  not  yet  been  botanically  determined, 
; which  was  a  camphor.     A  new  i\ye,  cbifbipa- 

|»s  alao  described. Dr.  D.  CJ.  Brinton  called 

bo  to  a  discovery  recently  made  in  the  cavern 
L  near  Namur>  Bel^zinm,  of  two  human  skele- 
iBOoiated  with  rough  stone  implements  cbarac- 
^of  a  period  near  the  middle  of  the  stone  age. 
lulls  were  relBte<l  to  those  of  Neanderthal  and 
Irern  of  La  Naulette,  and  distinctly  suggested  a 

[relationship. Professor  Heilprin  esliibited 

toth  of  a  mammoth  from  a  point  in  Florida 
i  south  than  any  as  yet  associated  with    that 

I, Dr.  Leidy  remarked  that  the  mammoth 

gdoabtedly  at   one  time  distributed  over  the 

extent  of  North  America,  from  the  arctic 
^  through  Mexico,  and  into  Central  America, 
k  an  illustration  of  ihe  occasional  longevity, 
lavorable  circumstances,  of  species  which  are 
hd  to  be  short  lived,  the  Rev.  Dr.  McCook  stated 
Ispecimen  of  Tarantula,  which  was  probably  a 
Id  when  it  came  into  his  povsession  in  1883,  was 
ly  foaod  to  be  alive  and  well,  although  now 
p  six  years  old.  It  had  l>een  supplied  with 
IcoQstantly,  but  it  had  not  received  food  from 
||-  last  until  June  of  the  present  year.  In  this 
rt.ion.  reference  was  made  to  the  queen  of  Sir 
t>ubbock'f<  colony  of  ants.  In  1882  it  had 
'A  the  Ag«  of  seven  years,  and  was,  he  believed. 
fre, Dr.  Leidy  exhibited  a  series  of  nega- 

instantaneous  pbolographs  of  lions  in  motion, 

bridge.     He  bad  been  straok  with  the  fact 


that  the  animals  are  represented  as  being  spotted^ 
distinctly  in  the  male,  lees  so  in  the  female,  although 
such  spots  could  not  be  seen  on  the  animals  them- 
selves, without,  at  all  events,  very  close  observation. 
He  had  been  informed  that  photography  frequently 
revealed  characters  which  could  not  be  detected  by 
the  eye. 

Junf  31.  —  Dr.  Nolan  read  an  interesting  com- 
mnnication  recently  received  from  Miss  Adele  M. 
Fielde,  giving  an  account  of  the  practice  of  spiritism 
by  the  women  of  Swatow,  China.  In  the  eighth 
month  of  the  year  they  meet  privately,  emd  fall  into 
trances.  Nearly  all  the  native  women  are  interested 
in  these  secret  sessions ;  but  many  are  prevented 
from  being  present  by  necessary  occupations  else- 
where, or  by  fear  of  rebuke  from  the  men  of  their 
households.  These  conclaves  are  entered  by  women 
alone,  and  are  regarded  by  men  with  great  disfavor. 
From  three  to  a  dozen  or  more  women  gather  around 
a  table  in  the  centre  of  a  room  where  tbey  can  be 
secure  from  interruption.  Incense-sticks,  spirit- 
money,  and  bamboo-roots,  bought  by  a  previous  con- 
tribution of  farthings,  are  distributed  among  all  pres- 
ent. A  fetish  of  some  sort,  a  decayed  splint  bat,  an 
old  broom,  a  chopstick,  or  possibly  a  more  uncleanly 
object,  taken  from  a  rubbish  heap,  is  brought  in, 
and  spirit-money  is  burned  before  it,  with  dbei- 
sances.  Then  those  who  desire  to  fall  into  trance  sit 
dowQ  at  the  table,  throw  a  black  cloth  over  the  head, 
bold  a  sheet  of  spirit-money  and  a  lighted  incen.se- 
stick  lietweeu  the  palms  before  the  face,  shut  the 
eyes,  and  remain  motionless  and  silent.  Of  the  other 
women,  some  light  ioe^use-sticks  and  whirl  them 
around  the  head.s  of  the  sitters:  some  rap  constantly, 
gently  and  rapidly,  with  the  bamboo-roots  on  the 
edge  of  the  table ;  some  chant  in  vocations,  petition- 
ing the  gods  to  admit  these  their  children  to  their 
abode.  Many  and  diverse  incantations  are  iterated. 
Two  or  three  of  the  women,  perhaps,  fall  into  trance. 
Their  doing  so  is  indicated  by  their  trembling  vio- 
lently, dropping  the  luceuse-stirks  tbey  were  holding, 
beginning  to  b«at  the  table  with  the  palms  of  their 
hands  and  to  discourse  incoherently.  They  speak  of 
meeting  their  own  lost  friends,  or  those  of  other 
women  who  are  present.  Tbey  weep  bitterly  while 
they  appear  to  converse  with  the  dead.  They  de- 
scribe streets,  shops,  and  bouses,  and  say  that  cer- 
tain jwrsoos  are  engaged  in  agriculture  or  trade. 
Sometimes  they,  by  request,  make  inquiry  concerning 
the  whereabouts  of  a  dead  (wrson,  and  then  give  the 
informatiou  that  he  has  been  born  into  the  human 
family  for  the  second  time.  Sometimes  they  report 
that  a  dead  neighbor  is  shut  up  in  Hades,  with  noth- 
ing to  eat  but  the  salted  flesh  of  the  infant  daughters 
she  destroyed  when  she  was  alive.  As  no  pecuniary 
benefit  accrues,  directly  or  indirectly,  to  the  actors 
in  these  scenes,  there  is  less  reason  for  suspecting 
conscious  deception  than  in  the  <c&se  of  the  public  in- 
terpreters of  the  gods.  Throughout  the  whole,  how- 
ever, there  is  an  indication  that  the  minds  of  the 
women  are,  during  these  trances,  moving  in  custom- 
ary grooves.  They  evidently  see  what  they  expect 
to  see.  They  bring  back  no  ideas  save  those  which 
they  took  with  them  when  starting  on  their  quest ; 
and  this  leads  one  to  doubt,  in  spite  of  their  dishev- 
elled hair,  pallor,  and  exhaustion,  whether  they  have, 

after  all,    really    been    away    from    home. Mr. 

Charles  Morris  called  the  attention  of  the  academy 
to  the  rapid  increase  of  poison  ivy  in  Fairmount 
park,  especially  ia  the  more  frequented  sections  and 


in  the  places  tuucb  resorted  to  by  children.  A  few 
weeks  ago  a  friend  who  was  entirely  familiar  with 
the  plant  wan  Berioiisly  poisoned,  in  spite  of  all  his 
precautions  to  avoid  it.  The  speaker  urged  the 
necessity  of  the  park  commissioners  taking  active 
means  of  era^licatinfr  the  pest.  This  could  probably 
only  be  done  by  rooting  up  the  plants  wherever  they 
appear.  It  might  be  well  to  plant  in  their  place  the 
Virginia  creeper,  itself  a   vigorous   and    persistent 

cpecies. The  death  of  Mr.  William  P.  Jenks  was 

announced.  He  was  a  member  of  the  Board  of  trus- 
tees of  the  building  fund.  He  was  not  only  a  liberal 
contributor  to  the  fund,  but  was  also  one  of  the  moat 
active  in  soliciting  subscriptions  thereto  while  the 
present  building  was  in  proce§s  of  erection. 
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KHAM  -I  -AD. 
The  ttocoTopanyinK  ttm|)  from  tlu'  Lomlon  Ttmen 
Stpt.  8  ^V6«  with  the  grejitfst  attainalile  ac- 
Lira4-y.  as  it  contains  the  most  recent  nnrveys  of 
be  enuineer» attached  to  the  English  coinmii«i<»n, 
relative  positions  of  lUI  the  places  of  imixjr- 
nc^  in  the  hwt  ijort  of  the  Afghan  frontier.     The 
tmtier  has  been  ai^)lutcly  Initl  down  nnd  niark*Hl 
Hth  pillars  aa  far  fia  Diikehi^  which  Ls  forty  niilt'S 
lym  the  Oxua  ;  and,  ns  a  generaJ  statement,  the 
lier  may  afcept  the  fact  tliat  Afghaimlan  re- 
lins  pftMtaragij^  of  from   fifteen  to  twenty  miles 
orth  of  the  n>ad  from  Meruclmk  t<»  this  place, 
udkoi  and  Kerki   on  the  wpbI.   Maxar-i-Sherif, 
nd   C'hushka  Giizar  firry  on  the  east,  form  the 
ur  ltn>itin^  jx»ints  of  the  tract  of  Afghjm  terri- 
vy  which  »»  of  imp«">rtnnce  in  coune<"ti<tn  with 
be  final  stage  of   the  Afiijhan  frontier  question. 
hi>  district  of  still  more  imnu^Jiate  importance 
\  the  forty  milee  separating  Dukchi  from  tlieOxus. 
ts  here  that  the  eommii«ioner»  havt^  l)een  im> 
ble  t^^  come  to  an  agreement  on  tiK'  H{K>t,  and 
bat  the  )E;ovemnients  of  England  and  Ru«itfiia  must 
ctIsc    6orae    means    of    reconciling    conflicting 
ewa  atj  that  the  frontier  delimitations  nia.v  he 
■ought  to  a  clear  end.     The  government  of  Rus- 
,  hiid  employed,  during  the  recent  exchanges  of 
pinion,  the  most  conciliatory  language,  find  there 
tjot  >»eetu  at  prest-nt  any  reiwon  why  the  negtv 
tiatiou  iitbotdd  not,  after  all,  terminate  in  an  ami- 
cnhle  manner.     At  all  events,  it  is  u  ipiestinu  call- 
ing, in   llit^  interests  of  both  countries,  for  calm 
sirlerution  and  delicate  handling. 
Hiooe  the  British  commission  ba<j  been  on  the 
ffChan  frontier,  —  and  this,  we  may  remind  our 
ulers,  ha»  been  since  November,  1H84.  —it  has 
found  that  the  existing  frontier  of  Afghan- 
istan uud  Bokhara  on  the  Oxus,  and  the  one  rec- 
ognized by  tlie  tr)t>es  onil  cliiefs  on  the  aptjl,  lies 
lictwctm  the  border   districts  of   Kham-i-Ab  and 
IkMBga  re«pectively,     English  officers  discovered 
th«i  fn    1878  or  therealniutM  the  local  tifBcials  of 
in   and    Bokhara  actually  marked   out 
■Ifiry.     Nu  place  of  the  name  of  Khoja 
-  found  to  exLtt :  but  the  tract  of  country 
I       ,11-     -.brine  of  the  Saint.  «nilltMl  Ziarat-i-Kwaja 
I ,  dovrn  the  river  to  Kham-i-Ab,  or  for  a  ilis- 
Lui f  of  twenty -Hre  miles  in  all,  was  known  to 
\ht>  Afghans  as  Khwaja  Salor,  or  Khoja  Saleli.     It 


is  thus  marked  on  the  map.  The  district  is  of 
some  fertility,  aiid  foruw  a  subdivision  of  the 
Akcha  governoi-rthip,  to  which  it  lias  belonge«l  for 
nearly  a  century.  It  is  appropriate  to  oliserve 
that  by  tlie  1878  agreement,  which  has  been  so 
unich  referred  to  as  the  liasis  of  the  present  nego- 
tiations, Akcha  was  declaretl  part  and  j>arcel  of 
the  dimunions  of  Afghanistan.  The  distrift  of 
Khoja  Saleh  is  inlmbited  by  Karkins  aa  wi'll  a« 
Ersjiris.  The  former  are  not  Turcomans  ;  and  I  be 
latter,  who  reside  in  Akcha  and  other  Afghan 
toN^ms,  as  well  as  along  the  Oxus,  are  not  nomads, 
although  Turcmnaus.  They  have  lieen  cultivatora 
of  the  soil  for  a  very  long  time  past,  and  have 
pairl  their  taxes  regularly,  and  given  no  trouble  to 
the  Afghans. 

The  confusion  wliich  h;i8  arisen  with  regard  to 
Khoja  Saleh  must,  no  doubt,  lie  attributed  to  the 
account  given  by  Sir  Alexander  Bumes  of  his 
pasKige  of  the  Oxus  at  this  place.  No  subsetpient 
traveller  has  visited  this  particular  point  on  the 
Oxus  (Vamb^firy  cro«se«l  iit  Kerki  ;  and  the  Rus- 
siaJi  envoys  to  Afghanistan,  at  either  Kilif  or 
Chuahka),  and  the  hasty  impressions  of  the  Eng- 
lish traveller  have  guided  geographers  ever  since. 
We  Imve  no  knowledge  of  what  reports  the  cap- 
Uiiris  of  the  Russian  vessels,  which  began  to  ascend 
the  river  ns  hij^h  as  Kilif  in  1879,  may  liave  sent 
in  as  to  where  they  first  came  into  touch  with 
Afghan  authority,  and  this  would  he  a  fK)int  aiw^nt 
which  the  English  government  might  usefully 
institute  some  impiiries  :  but  it  is  enct^muging 
to  know  that  that  government  lias  something  to 
S!iy  in  reply  to  the  demand  tliat  the  frontier  should 
lie  hiiil  down  in  rigid  accordance  with  the  terms 
uf  the  protocol  which  reiK'ated  the  phrase  of 
Khoja  Saleh  employed  \n  18«4  at  the  time  of  the 
formation  of  the  commission,  as  well  as  during 
the  negotiation!*  of  1872-7a.  Accompimying  the 
prot*)col  a  Blue-book  (Central  Asia,  No.  3,  1S85), 
containiiig  certain  maps,  was  published,  and 
among  these  was  an  extract  from  the  Russian 
staff  map  of  Afghanistan.  This  map  was  intended 
for  the  guidance  of  the  cxwumissioners  ;  and  a 
zone  of  investigation,  as  well  as  a  line  of  a  pro- 
posed fnmtier,  was  marke*l  on  it.  Kham-i-Ab  is 
not  mentione<I  on  this  map,  but  the  jwint  marked 
'  Kh(jdsha->»ixlor '  <»n  it  corresponds  i\s  nearly  as 
{Htssible  in  latitude  and  longitude  with  the  Kham- 
i-Ali  of  the  Afghans.  Thus  it  Ls  a  fair  coulen- 
tion  that  the  Khoja  Saleh  of  the  protxicol  and 
agreement  of  W73  should  be  taken  as  indicating 
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[  point  on  the  OjtuB  corre*i|>tinding  to  the  western 
lit  of  thv  di«tiict  c.iII»h1  Klioja  Snleb.  and  Ihnt. 
tu,  tlio  AftchanH  p»>sstv5Sf<l  tlils  trat't  at  the  time  of 
'  c<arli»?r  a>rreein»?ut,  they  should  Ite  alhiwed  to 
ttiiin  it-  ThJH  wouM,  moreover,  lie  in  strict  ac- 
Ekrdauce  with  I  he  priruiple  luid  down  on  that 
sion  :  viz..  that  Afghnnifit«n  Hhr»iil<l  Fh'  con- 
rJered  identioU  with  the  netiial  p^^wessione  of 
be  Aiaeer  Shere  Ali. 
To  siUM  u|i  the  p<jints  presented  hy  the  Kliara-i- 
kb question,  Russia  has  in  her  favor  the  sjiecific 
WntioQ  of  the  name  Khoja  Saleh  in  the  diplo- 
battc  documents.  EJeyond  this  fact,  strong  jw  it 
BdouliteUly  is,  Russia  does  not  seem  to  possess  a 
eighty  argument.  Ou  the  other  hand,  there  is 
'  Afghan  right  ot  possession,  unquestioned  hy 
Djbody,  goincr  hack  for  a  long  p«,Ti<Ki.  and  con- 
Died  in  1873.  There  is  the  recognition  in  l!it73 
the  Khanate  of  Akcha  forming  part  of  the 
pniiniLms  of  Shere  Ali,  and  consequently  of  Af- 
hanisljtn.  Finally,  there  is  the  practical  fact  that 
be  Klmm-i-Ab  of  the  Afghans  occupies  almost 
he  identical  geograpliical  site  of  the  '  Klio^ilsha 
liJor'  of  the  Russians.  Extraneous  arguments 
Ay  be  easily  intr«3dueed  into  the  case  by  irre- 
onsible  writers  ;  but  these  are  really  all  the  con- 
tdrratious  that  need  affect  the  judgment  of  the 
iro  governments. 


PACIFIC    COAST    WEATHER. 

LISOT.  W.  A.  GLASSPORrj,  in  charge  of  the 
Bcific  coa>^t  division  of  the  signal  service  at  8aii 
»nciaco.  haa  lately  preaenle<i  a  pai)er  to  the  Cali- 
Drnia  academy  of  sciences  on  *  Weather  tyjies  on 
coaat.'  These  types  differ  from  those  of 
lu  United  States  in  their  relative  lack  of 
■ogtesjHive  motion,  and  consetpieuth'  in  their 
lurution  and  in  the  less  variability  of  the  weather. 
>i»liDct  areas  of  low  pressiire  are  rare  ia  souLhern 
kljfornla,  but  increase  in  frequency  northward, 
bntil  they  are  most  numerous  about  Vancouver's 
ilimd.  The  types  recognized  for  the  rainy  season 
rinter)  arr,  1°,  North  Pacific  cyclonic  ;  low  press- 
^over  Oregon  and  Wai«hington,  high  pr^sure 
»  Great  Basin,  with  southerly  gales  along  the 
coiet,  and  general  rains,  heaviest  in  the  north  ; 
,.  y»  jptfTior  anticyclonic  ;  like  the  preceding,  but 
^kaa distinct  cyclonic  conditions  ;  the  temper- 
is  high  with  south-easterlj'  winds ;  the 
rariu  'Santa  Anna'  winds  of  Los  Angeles  occur 
jlndpr  this  distribulion  of  pressures;  8°,  North 
Pacific  antioycloaic  •,  high  prt«stire  in  the  north, 
n<l  low  in  the  south,  giving  clear  weather  with 
ght,  variable  winds  in  the  north,  hut  with  higli 
da  and  southerly  gales  on  the  ctmst  of  Califor- 
nia ;    warm  days  and   cool  nights,  often  frcisty ; 


the  dreaded  dry  *  north  wind  '  of  the  Sacremeoto 
anti  San  .Joaquin  valley  prevatb  at  this  time  ;  4", 
general  cyclonic  :  a  rare  ty[>e,  with  very  low  press- 
ure on  the  coast,  giving  severe  storniB  of  high 
southerly  wind.s  tmd  heavy  rain  ;  5**,  South  Pacific 
anticyclonic;  moderately  high  pressure  along  the 
south-western  c<^st  of  California,  and  no  distinct 
centre  of  low  pressure  visible,  but  giving  southerly 
raindiearing  winds;  (J**,  sub-normal  typ>e;  irregu- 
lar isobars  and  no  decided  gradients,  with  xariable 
winds  and  weather.  During  the  dry  season  (sum- 
mer), the  weather  is  very  const^mt,  with  high 
pressure  to  the  north-west  over  the  cool  ocean, 
and  low  pressure  over  the  hot  land  to  the  south- 
east, northerly  wjnd.^  and  no  rain.  The  change 
from  the  wet  season  to  the  dry  is  indicated  when 
the  air  temperature  on  the  coast  rises  permanently 
over  t  le  ocean  temperature.  Lieutenant  Glass- 
ford  has  also  compiled  an  extended  table  of  the 
rainfjUl  on  the  Pacific  coast  from  all  sources,  in- 
cluding some  two  hundred  stations  with  records 
varying  from  one  or  two  years  up  to  thirty-seven 
(San  Francisco  and  Sacramento).  This  was  pul)- 
lishel  in  the  San  Francisco  daily  Commercial 
netm  for  July  I.  1886.  The  maximum  precipita- 
tion is  given  for  Neah  Bay,  Waahington Territory, 
where  the  annual  average  of  nine  years'  record  is 
ItO  12  inches.  Many  other  stations  in  the  north 
exceed  fifty  and  sixty  inches  a  year.  In  the  *>uth, 
the  minimum  falls  nearly  to  two  inchee,  being 
2SS  at  Yuma,  Arizona,  from  an  eleven-year  rec- 
ord. The  !ow«^t  of  all  is  a  three-yeai-s'  average 
for  BLshop  Creek.  Cal.,  where  the  annual  precipi- 
tation is  only  1.31  inches.  The  table  gives  the 
months  separately,  as  well  as  the  yearly  total,  so 
that  the  8eas<jnal  variation  is  well  l>rought  out. 
In  July  and  August  only  nine  and  ten  stations  re- 
SfxH^tively  have  over  an  incit  <»f  rain,  and  these  are 
al!  in  the  north  or  in  the  interior;  while  no  rain 
at  all  is  given  for  eighty-two  and  ninety  stations, 
awl  a  numlier  more  have  only  a  trace  or  one  or 
two  hundre<ltha  of  an  inch. 


DR.  ROMANES    ON  PHYSIOLOGICAL 
SELECTION, 

Dr.  Georoe  J.  Romanes,  who.  in  more  than  a 
literal  sense,  may  be  said  to  be  the  legatee  of 
Darwin,  publishes  in  Nature  (Aug.  5,  13,  19) 
an  alwtract  of  a  {jttijer  read  before  the  Ltnnean 
society,  entitled  ^'Physiological  selection  :  an  ad- 
ditional suggestion  on  the  origin  of  species." 

The  necegsity  of  such  an  additional  principle  is 
made  evident  by  considering  three  objections  to 
natural  selection  as  a  theory  of  the  origin  of 
8I)ecies.  1*.  The  difference  Itetween  species  and 
varieties  in  respect  of  mutual  fertility.     It  ia  a  fact 
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that  many  domestirntt<I  vntiyties,  though  ilifiFerinK 
frmii  one  another  to  a  |?rcatt>r  extent  than  many 
natural  si>ecie8,  retain  a  |>erfert  fertility  auiong 
themst^lves.  Tlu'  consicleration  that  Kterilily 
btttwoen  natural  s}M?cies  is  not  ab«)hite,  slightly 
changes  but  doea  not  solve  the  problem.  Mr,  t)ar- 
nvin  aduiittixl  the  ditlScuity.  «od  HU^gested  the 
ituprobatile  hy|K»tho8i8  that  the  «lMPility  was  the 
incidental  effect  of  nuiforra  conditions  of  life  on 
the  generative  system.  2°.  The  swamping  elfects 
of  free  intercrossing  upon  any  individual  variation 
would  raore  than  outweigh  the  action  of  natural 
selection  ;  and  to  answer  a»  Mr.  Darwin  doea,  that 
many  individmda  might  simultaneously  imder^o 
the  same  modiHciition,  is  to  apiioal  to  a  liiglily 
improbalile  series  of  events,  esjiecially  when  it  is 
remembered  that,  S**,  these  sjiecilic  distinctions 
are  so  often  of  a  uselew*  character.  Mr.  Darwin 
frankly  admitted  that  many  of  these  meatdngless 
detailed  distinctions,  like  the  genend  distinction 
of  sterility,  were  not  explained  by  natun*!  selec- 
tion. 

In  view  of  tl»ese  objec^tions.  Dr.  Romanes  thinks 
that  the  theory  of  natural  selection  has  lieen  mif*- 
named.  It  is  at  once  a  difTerent  and  a  much 
broader  theory.  —  different,  l>ecau«e  it  explains 
the  origin,  not  of  species,  but  of  adaptations  of  all 
kinds,  morf)holoK"ical,  physiologic^al,  and  psycho- 
logical ;  broader,  l>e<'ause  it  accounts  for  these 
adaptations,  whether  they  r»ccur  in  siiecies  only, 
or  also  in  gen€*ra.  families,  orders,  or  classes.  To 
realize,  on  the  one  liatid,  that  natural  selection 
does  not  primarily  explain  the  origin  of  s|»ecies, 
but  only  the  development  of  adaptations,  and.  uu 
the  other  hand,  that  the  distinctions  which  it  does 
explain  are  not  contlned  to  species,  is  the  key  to 
the  right  under^-tauding  of  this  great  biological 
principle.  When  natural  selection  did  produce 
species,  it  wtis  l^ecauee  acci<lentidly  the  ilitTerencew 
to  which  it  gJtve  rise  were  specific  in  character : 
its  business  was  to  evolve  adaptati<ins. 

It  is  to  one  among  these  other  causes  which 
have  been  shown  to  be  necc-stwiry  for  accoiuitiug 
for  the  origin  of  species  that  Dr.  Romanes  devotes 
special  attention  :  he  calls  it  the  prevention  of  in- 
tercrossing with  ivarent  forms,  or  the  evolution  of 
species  by  independent  variation. 

The  number  of  trifling  variations,  even  in  one 
l^eneration,  is  enormous.  The  fact  that  natural 
selei'tion  (^reserves  the  uycful  ones  alone,  and  yet 
can  furnish  *the  whole  adaptive  morphology  of 
nature,'  gives  u.s  a  glimpse  of  the  necessarily  enor- 
mous number  of  non-surviving,  useless  variations. 
Now,  if  the  possessors  of  imy  of  these  useless  vari- 
ations were  prevented  Ijy  any  means  from  inter- 
crossing with  those  who  did  not  possess  them, 
these  unosef  ttl  variations  would  be  peqjetuated  by 


here<lity  (witnesB  our  domesticattil  productiomv 
and  those  varieties  of  the  idd  3{)e4ries  would  gnul-j 
ually  |«i*«s  into  a  new  si)ecie«.     On  this  principle,! 
the  opi»ortnnitie8  for  independent  bree*ling  with*l 
out  crossing  with  the  parent   forma  exf>lainB  thf 
extruonlinarj'   prevalence  of   |>eciiliar   f«i*e«ie»  iltj 
isolated    fn-eanic   islands.     Geographical    Liarrii 
and  migrations  can  produce  the  same  re>4uU.     And*' 
this  hyfKjthesis  is  made  doubly  strong  by  the  con- 
sideration, that,  in  these  cases  where  the  extinc- 
tion of  the  vsirijition  lias  lieen  prevente<l  (by  prt*- 
venting  the   swamping   etfects    of    intercroosinjf 
with  the   parent  ft»roi),  the  variations  thus  jjorpet-. 
uated  are  generally  of  a  uselesia  character.     Bui 
the  existence  of  uatiiral  bjirriers  will  not  accouni 
for   all  castni   i.">f   sijccies-formatitm  by    independ- 
ent  vjiriation,   because  some   degree   of   sterility 
occurs  between  even   closely  allied   species,  and 
because  closely  idlied  sjjeclea  are  not  always  wp- 
arated  by  geograpliical  barriers.      The  principle 
of  j)hy3iologiciU  selection  must  be  called  in  io  ixMU- 
plete  the  ex|)lanation. 

Probably  the  most  variable  part  of  tlie  organisnt 
is  the  repn.Kluctive  system:  and  thene  >Turialiou« 
are  either  in  the  direction  of  increased  or  of  dimin- 
ished fertility.  These  variations  would  Ix?  tnort^ 
commonly  olwerved,  were  it  not  that  by  their  very 
nature  tliey  lejul  to  more  or  leas  immetliate  extinc' 
tion.  But  if  the  sterility  were  contined  largely  te 
crossing  b<>tween  the  jM*rent  and  tJie  varietal 
form,  while  the  varietal  form  continued  fertilf 
inter  «e,  the  conditions  for  the  fomintii'n  of  « 
new  species  would  be  furnished.  The  result  of 
this  would  be.  that,  as  before,  some  individuab 
living  on  the  same  area  as  the  rest  of  their  speci«« 
would  be  prevented  from  having  prog»4uy  with  lliix 
rest.  The  only  difference  is.  that  in  the  former 
case  the  barrier  was  geographical :  here  it  » 
phyeiological.  It  is  un^JerstcxKl,  then,  tJmt  wber 
ever  such  a  variation  in  the  reproductive  sj-atrni 
occui'8  that  diminishes  the  fertility  lietween  thr 
varietal  and  the  parent  form,  though  retaining  It 
an)ong  the  varietal,  thisphysiologi<-jd  »>amer  will 
end  in  dividing  the  sjiecies  into  two  s^-ctions.  eact 
free  to  <ievelop  independent,  distinct  histuritv. 
On  this  principle,  variations  in  parts  other  llmii 
the  reproductive  system ,  unleaa  such  vjiriatioiu 
were  useful  in  character,  w^ould  not  lie  preserveti: 
but,  when  the  difference  in  respect  of  the  repro- 
ductive  system  had  set  in,  other  iliffcrences  w<»uW 
secondarily  suijerwne  by  inde}>endeut  vnrialion. 
To  prevent  an  unfair  objection,  it  may  be  added 
that  this  theory  is  not  conc^>med  with  the  kiod 
or  cau.se  of  this  variation  any  more  tlian  that  o< 
natural  selei-tion  :  it  sets  out  with  the  (act. 

It  will  be  impossible  in  so  brief  a  notice  U>  *• 
more  than  outline  the  evidence  which  Dr.  Vtaatm 
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f»  in  ('U|>purl  <»r  Ihf  liyp<jthe8Ls  of  pliy8it>- 
l\  »t*lvciioji,  on  the  se^n'^^ti'm  "f  the  fit. 
I»ticutnl  variKieiB  cannot  phow  niitoh  evi- 
i  fur  {jliytiiological  w?le<'tif)n,  lH3caiibe  breeders 
Uipir  strninKseiMiratf  jirtiticially,  ainl  (Lin  kiml 
iriiukjn  is  not  in  ihi'ir  ii»l*ir«'Ht,  They  do 
I  rery  strongly,  hi»vevur,  huw  iin[Hn'tant  it 
irevt'Dt  inU^riTOHsinK  with  the  iwirotit  forms  if 
iriotal  foriu  m  to  tnainl^iin  it^*lf .  It  iH  hiirdly 
iU>  that  »  speeititi  could  he  formed  wiUtout 
tevention  of  intercrossing  with  other  forms  : 
iven  diilicult  to  imagine  any  single  variation 
lenBfJy  useful  as  t«?  rei^iat  the  bwamping 
B  of  free-  intercnwairiK.  In  tlie  natiu-al  state 
Biriation  in  question  woiUd  not  Xm  noticed 
the  pro<t5(«  were  over  ;  and  so,  a«  in  the  case 
natural  selection,  the  prot^sa  ctinnot  he 
dj  ol«eerved.  But  it  can  lie  prrjved  that  th»? 
I>f  variation  which  the  theory  ^'quirew  d<ws 
in  nature  au4)  under  dorue^tii-ation.  If  the 
i  of  flowering  or  |»airin^  were  advanced  or 
letl  (juid  changes  in  the  environment  w  ould 
pntly  prtxluee  the  result),  the  conditions  for 
ologic-al  selection  would  lie  given. 
\  phyaiolog:iciiI  **lectiou  will  be  l)08t  shown 
mi  may  Ite  termed  *  spouUinoouH  variabiUty 
>  repr«Hluctive  system.'  Of  this  fact  we  luive 
!K'e  in  m<iit^«a7a(e.g.,  Mr.  Darwin  observes 
}  it  is  by  no  mean«  rare  to  find  certain  malee 
imaled  wliich  will  not  breed  together,  though 
ire  known  to  be  jierfectly  fertile  with  other 
I  and  fenuil€«"),  in  rucv*(e.g.,  under  domenti- 
I,  *•  the  yellow  and  white  varieties  (of  Verlws- 
I  when  croHsed,  produce  less  iseed  than  the 
Illy  colored  varieties"  —  Diirwin),  in  itprcutt 
B  the  distinctinn  lietween  varieties  and  sjiecies 
Itfgree  only,  and  as  the  main  distinction  is  as 
le  mutual  stenlity,  every  instance  of  sterilily 
le-n  parent  and  varietal  forms  is  evidence  of 
lion  of  phymologic-al  selection). 
.RouuuieH  then  proceotls  to  8how  that  "  the 
H  orKanie  nature  are  such  as  they  ought  to 
it  is  true  that  physiological  selection  has 
1  tiny  conaidernhle  part  in  their  causation  ; " 
f  do  this  he  shows  that  the  tliree  cardinal 
ions  to  tlu"  theory  of  natural  selection  — 
V  t  V ,  intercr«j«8iog,  and  inutility —  tind 

i  ition  in  the  hyi>otheM8  of  physiolo- 

ielei-lioii.  In  this  evidence  it  is  brouj^ht  out 
I  all  prol/nbility  the  variation  in  the  repr<H 
t  s>-8tem  is  the  primitive  aufl  distinctive 
I  the  formation  of  species,  and  not  that  it 
eveloped  as  secondary  to  another  8i»e«;ific 
Ition  in  any  other  part  of  the  organism. 
itjon,  it  Is  shown  that  the  theory  is  capable 
latning  why  species  have  multiplied,  and 
lOi  tfeojmc  transmut*^!  in  a   linear  series, 


and  that  tlie  large  body  of  favorable  evidence 
furnir<beti  by  the  geographical  distributiou  of  or- 
ganic life  is  ^>erhai)6  the  8tron«:e«t  argument  for 
tije  truth  of  the  theory.  For  the  details  of  these 
points,  reference  must  be  made  to  the  original 
ptiper. 

A  word  as  to  the  relation  of  the  theories  of 
natural  and  of  ]ihy Biological  sele<"tion.  It  has 
already  Ijeen  noticed  that  the  kind  of  evidence 
on  which  each  depends  is  alike  :  that  the  former 
deals  with  t!ie  origin  of  genera,  fanulies,  orders, 
and  classes,  even  more  than  that  of  .siR'cies,  while 
the  latter  relate-*  to  yp«'<cie8  ahme  ;  that  the  former 
per[)etuates  ui*eful  tlistinctious  alone,  while  the 
latter  takes  up  the  non-adaptive  kiml-  It  remaijis 
to  nd«l,  that  the  two  theories  are  in  no  way  op- 
ixwed  to  one  antither,  but  are  complementary  and 
co-operative.  Without  physiological  8ele<-tion, 
natural  st^-loction  would  he  overcome  by  the  ml- 
verse  inlluences  of  free  intercnwsing :  without 
natural  selection,  physiologiwU  selection  could 
per|ietuale  no  difTereiici'S  of  s|>ecific  type  other 
than  those  of  mutual  sterility  and  trivial  details  of 
structure,  form,  or  color. 

hi  conclu.sion,  Dr.  Romain's  suggests  the  fol- 
lowing experimental  verification  of  his  theory, 
and  asks  the  co-operatitm  of  observerK  in  different 
geijgraphical  areas.  The  experin>ent  consists  in 
taking  well-marked  natural  varieties  of  plants,  and 
testing  the  relative  ilegrees  of  fertility,  first  witltiiu 
themselves,  and  next  towaitls  one  another;  in 
continuing  the  process  "  in  8uc<-e88ive  years  over 
a  nurnlier  of  natural  varieties,  by  carefully  con- 
ducted ;irttlicial  fertiiizjition,  and  by  counting  the 
seedh  und  taliulating  the  results." 


LAUyHAJiDTS  MATHEMATICAL  ECO- 
NOMICS. 

Profe.ss<>r  Launhardt  has  made  what  seems 
to  us  quite  a  notable  contribution  to  the  literature 
of  mivthcmatical  tvonomics  in  the  volume  l»efore 
us.  Whatever  may  l>e  thought  of  the  imj¥>rtauce 
of  investigations  of  this  nature,  it  caiuiot  bedeniwl 
that  the  works  of  the  principal  writers  on  the 
mathematical  theory'  of  political  economy  — Cour- 
not,  Walras,  Jevons,  and  perha^w  others  —  are 
marki^d  by  insight  as  well  as  ingt^nuity,  and  in 
many  resp(X*tB  by  true  scientific  metlKMl  as  well 
.^s  scieij title  form.  They  have  nothing  in  com- 
mon with  that  |>seudo-science  which  we  occasion- 
ally find  endeavoring  to  conceal  its  emptiness  be- 
hind a  breastwork  of  malliematical  formulas. 

Professor  Launhardt  bases  the  theory  of  political 
economy  on   the  Walnus-Jevons  idea  of  utility  in 

Mathernatlfche  heffnlndung  drr  volkawirtkscka/Mehre . 
By  Wu.tuiJi  LtiOMBABUT.    Leipzig,  S!ngttmann^  1985.  8°. 
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relation  to  value.  This  may  lie  indicaU^d  with 
sufficient  prw^iision  in  a  brief  space.  One  of  the 
tliiit  points  noticetl  by  econonjists  in  the  theory  of 
value  is  that  the  exchange  vhIucb  of  different  com- 
modities arc  not  at  all  proportioned  to  their  util- 
ititw.  The  the«5ry  advauci'd  by  Jevona— and 
Walras'is  is  suljstantially  identical  with  it  —  points 
out.  that  while  it  is  trutt  that  the  agg^gate  utility 
of  the  whole  amount  of  a  given  kind  of  commod- 
ity hu.s  no  relation  to  it«  exchange  value,  yet  in  a 
oert;iiii  sen^^e  commodities  do  exchange  in  the 
ratio  of  their  utilities.  The  total  utility  of  differ- 
ent ainouat;*  of  Ihp  same  comfiiodity  is  not  pro- 
]K)rtiana]  In  the  {Hnouut:  as  successive  eqtial  in- 
crements are  added  to  th»'  existing  tpuintity,  they 
add  l(«.s  imd  leas  to  the  aggregate  utility.  Now, 
what  tlio  theory  asserts  Ls.  that  the  exchange  value 
of  any  comnnwlity  is  deter  rained  by  the  utility 
which  would  result  from  the  addition  of  a  small 
(jUiUitity  of  it  to  the  amount  already  posaesa«?d. 
Thus  commodities  do  not,  indeed,  exchange  in  the 
ratio  of  their  tohtl  utility,  bat  they  do  exchittige 
in  the  ratio  of  their  fiuitl  utility  ;  that  is,  of  the 
utility  of  the  last  small  p«jrtion  produced,  or,  what 
is  the  sjime  thiug,  of  the  next  small  portion  that 
might  be  produced.  The  totul  utility,  u,  of  the 
whole  qi]antity,.r,  of  a  given  commodity,  is,  then, 
given  by  an  e<juation, 

which  may  be  called  the  ulility-e*piation  :  and  the 
exchange  vfdue  of  the  commodity  is  proportional 
to  the  derivative  of  u  with  rf^sj^ert  to  x.  We 
might  conceivably  obtain  the  form  of  the  utility- 
etpintion  uf  any  article  from  a  ntudy  of  its  com- 
mercial statistics ;  but  this  has  not  l)ee(ii  done  for 
any  commodity,  and  it  may  Ik;  doubted  whether 
it  ever  can  lie  done  —  with  even  the  lowest  toler- 
able degree  of  accuracy  — unless,  i^jieailily,  in  some 
very  pectdiar  cases.  We  dii  know,  however,  in 
practically  every  cjise,  i\\Aif{x)  increases  with  x, 
hut  increasea  at  a  diminishing  rate ;  that  it  is  0 
wlien  x  =  0,  and  reaches  a  msixiinum  for  some 
value  of  .r.  This  last  point  might  at  ftrwt  sight  t»e 
doubted,  for  it  is  e<piivalent  to  saying  that  for 
every  commodity  there  is  a  point  beyond  which 
the  quantity  on  hand  cannot  be  increased  without 
its  becoming  a  nuisance  ;  hut  it  is  plain  that  such 
a  point  does  in  general  exist,  though  it  may  be 
very  far  l:)eyond  the  iiuantity  actually  {KkMsessed. 

What  Launhardt  luis  adiled  to  the  work  of  his 
predec«830i*8  is  chiefly  the  discuasinn  of  a  large 
number  of  applications  of  the  general  theory, — a 
di8<?ii8sion  which  was  in  rmwt  instances  made  pos- 
sible only  by  a  special  and  arbiti^ary  assumption 
concerning  the  form  of  the  utility -equation.  Sine* 
the  function  ax  —  bx*  (where  a  and  h  are  positive 


constants)  is  a  very  Bimpte  functioji. 
properties  alwve  mentioned  aa   l)el"i  tb«| 

utility-function,  —  viz,,  it  is  •>  when  x  is  0.  thni  ' 
iucrea.st«  hut  at  a  iliminishing  rat4.\  and  nuiches 
miximum  at  a  certain  point,  —  i/»unhardt  adopt 
it,  statin;.;  at  the  outset  that  he  would  employ  i(l 
for  pur(>oseiB  of  illustration,  but  insen^bly  fallingl 
into  the  way  of  deducing  from  U»e  assumption  of| 
its  sufficieujy  the   greater  part  of  his   tlieorvroSrl 
That  the  form  is  not  sufficiently  general  (or  c*e 
the  roughest  approximation,  dewpite  the  fact  Uit 
the  choice  of  different  coefhcients.  a  and  b,  gi* 
a  wide  ra«»ge  tor  the  different  characters  of  iitffer-| 
ent  commodities,  one  may  easily  convince  himwlf.j 
The  derivative  of  «.r — hx^  is  «  —  2te;   accord-l 
ingly,  the  exchange  value  of  a  unit  of  any  t>>m-| 
modity  would  l>e  a  linear  function  of  the  entinal 
(juantity  of  that  commodity  available  :  eo  th»t.  <f  J 
we  consider  any  three  quantities^,  jc,,  x,.  x,,  such" 
that  X,  is  the  arithmetical  mean  of  x,  and  x,,  the 
exchauKO  value  of  the  article  when  the  quantity 
is  .r,    would   necessarily   be  a  mean   between   iU 
values  when  the  quantity  is  x,  and  x,.     This 
certainly  not  even  approximately   tnie  for  cx»m^ 
modilies  in  general ;  and  this  consideration  aloofl 
would  be  sufficient  to  justify  ua  in  not  acceptillg 
the  form  ax  — bx"*  as  sufficiently  general  for  pur- 
poses of  investigation.     Indeed,  as  aln^ady  stalod. 
the  author  seems  to  have  had  no  deliberate  iotea- 
tiou  of  so  using  it. 

We  have  dwelt  at  some  length  on  this  iioini, 
because  the  most  striking  conclusions  in  the  first 
section  of  the  book  —  that  devoted  to  exchaog^— 
are  dependent  upon  it.  One  or  two  thev^mna  of 
this  kind  miy  he  quoted,  and  they  will  alfw>  aBrvv 
to  indicate?  the  nature  of  the  questions  di*ciigB«J 
by  the  author.  The  the<ircm3  are  printoii  in 
itJilics,  as  euibodying  the  net  oulcoiot*  of  thr 
mathematical  iuvestigationa  which  precede  them. 

'•  When  the  merchant  is  so  placed  that  he  can 
fix  his  rate  of  proBt  at  the  [K)int  most  advanta* 
geous  to  him,  he  obtains  two-thirds  of  iheenttn* 
economic  gain  accomplished  by  the  exchange,  or  ^ 
twice  as  much  as  the  producer  and  oonsiuner  I 
gcther. 

'*  The  most  advantageous  duty  is  therefore  eqiul| 
to    one-third   the   difference    between   the 
which  the  domestic  goods  would  bring  tt 
were  no  importation,  and  the  price  at  which 
foreign  goods  could  be  sold  with  no  profit  to  Ui*J 
pnxlucer." 

The  simplicity  of  these  results  is  eqaalkd 
their  unreliability.  It  is  not  very  surprising  iMl 
a  simple  result  should  lie  reached  from  AiuBd^l 
matical  hyjiotheais  so  much  simpler  than  thefartij 
warrant,  even  for  the  purp<iees  of  ihe  ponJ<j 
theory  ;  but,  in  spite  of  the  sraaU  value  of  the  rr 


B,  the  metho«ls  of  arriving  at  them,  often  in- 

Igeniotu  and  depending  on  a  refinod  analysis  of 

fihe  subjwt-inattor,  e**em  to  xm  of  decided  interest 

I  to  tmy  who  may  |je  considering  the  part  wliich 

Itnathftnatical  inethotls  are  capable  of   talcing  in 

I  tl>e  development  of  economic  science.     We  c»n- 

I  not  liere  enter  upon  a  discussion  of  this  general 

Lque^tion  :  but  we  may  be  [temiitted  to  ^ay  tluit 

j  *re  do  not  look  forward  to  their  giving  important 

I  direct  aid  in  the  investigation  of  the  fundamental 

iqueHtios^  of  economies,  though  they  may.  when 

j  the  seienee  hus  reacht^l  a  more  advance<l  Htage, 

I  he  iww'ful  in  tlh*  »nore  minute  diaciiB^sion  of  special 

[JTobleins.     In  a  certain  indirect   nnd  im-idental 

way.  we  think  that  matliematic^l  inquiry  may  lie 

I  tiaeful  even  to  the  fundamental  theory ;  for  the 

[nrceasiiy  under  which  the  mathematioUtn  lies,  of 

rlearly  and  exnctly  comprehending  his  premises, 

twill    doubtless    in  some  instances  liring   alK)ut  a 

I  more   accurate    view    of    economic    pliemnueno. 

the  mathematical   economists   theniselves, 

>hta  n*«et'»wify  of  accurate  detinition  is  apt  to  act 

i  nuMt  hannful  manner,  as  their  writings  ahun- 

atly  prove.     When    they  have  got   hold  of  a 

notion  which  lends  itself  to  mathematical  treat- 

mmt,  the  temptation  w  verj'  great  t^i  undidy  ex- 

I  lead  its  province.     Jevons's  theory  of  utility  in 

I  to  value  is  a  conspicuous  example  of  these 

tid  defects.     While  the  accurate  analysis 

i  features  of  the  phenomena  of  value  whi.^h 

lanecoaBary  preh'minary  to  the  mathematical 

has  been  useful  to  w'onomists  in  gen* 

tht!  results   reached   by    the    mathematical 

'iheory  are  ojien  to  the  gravent  objections ;    and 

this  quite  apart  from  any  sulieidiary  defects,  such 

■■  ibam  occurring  in  some  of  Launhardt's  discus- 

flioas,  AB  puinti-'l  out  altove.     In  the  mathematical 

d«iTekipment  of  the  theory,  ita  exponents  overlcwk 

two  capital  points.  —  firxt,  that,  under  a  regime  of 

Mparation  of  employments,  the  direct  utility  of  a 

pffodurt  t«>   its   pri>»lucer   has  little  or  no  signili- 

caooe  ;   «e»condty.  that,  when  an  addition  to  the 

Ainottnt  of  a  given  commodity  sup]>lies  with  it  a 

new  clow  of  individuals  who  formerly  crould  not 

imanees  it.  tlie  utility  thus  arising  is  very  dilferent 

—  »nd.  if  meosuruble  at  all,  il>4  amount  follows  a 

very  ditTrrmt  law  —from  that  wUieh  arises  from 

(an    iiicr^raw^   in    the  rpiautity  iMwaew^etl    by  those 

wl>o  were  already  providt>il  with  the  ccmumMlity. 

Wf   have  not  left  «»urielve8  sjwice  to  !<jieuk  of 

iut«,  s*«me  of  Ihem  very  interesting,  in  the 

>ni  exclmnge,  nor  to  wvke  more  than  a 

;  roctitiou  of  the  other  twt>  8<<ctions,  on  pro- 

1  And   trans|vjrtatJon  re«|>ectively.     On  the 

"t-tof  montjy,  the  author  takes,  in  our  opinion, 

■•  »enr  erroneous  view.     In  the  section  on  Inoua- 

l|nirtjait>n.  the  inatheninlical  premises  eome  nearer 


than  almost  anywhere  else  to  a  representation  of 
the  actual  problem  :  a  large  part  of  the  questions 
there  discussed  are,  in  fact,  such  as  ai'e  necessai'ily 
considereil  in  an  essentially  mathematiciti  way, 
though  <loubtless  with  little  scientific  rnethtxir  by 
niihoad  managers.  A  satLsfaotory  ideji  of  the 
book  can  only  l)e  obtained  by  readiu'^c  it.  P'or  the 
benefit  of  those  who  may  contemplate  doing  go, 
we  may  state  that  a  knowle<lge  of  the  Hrat  ele- 
ments of  the  differential  calculus  will  make  the 
little  volume  of  two  hundre<l  pages  anliiei»ntly 
easy  reading. 


THE  POPULATION  OF  MEDIAEVAL  CITIES. 

Social  science  has  certain  problems  of  i^econ- 
structiug  past  conditions  out  of  fragmentary  re- 
miiJuH.  which  are  analogous  to  that  reconstruction 
of  terrestrial  life  and  conditions  wliich  has  been  the 
triumph  of  mcMlem  natural  science.  History  does 
not  now  content  itself  with  a  mere  narmlion  of 
events,  but  strives  to  ptjrtray  the  whole  socud  con- 
dition of  the  fHH^ple, —  Ui  give  a  vivid  picture  of 
society  as  it  ejiste^l  at  the  time.  Modern  histori- 
cal writing  has  accompliahcfl  this  to  a  greater  or 
lees  extent,  and  the  re.*ult  it*  that  our  histories  are 
histories  of  the  people  rather  than  of  ilyiutsties. 

In  one  fiarticular,  howc\cr.  this  repr«j<luclion  is 
incomplete.  The  hist«»ri;ms  do  not  give  us  exact 
statistical  details  of  the  relations  of  population* 
industry,  coranji-nv,  etc.,  without  whicli  any  de- 
scription of  a  niiHlcm  community  would  \)e  con- 
sidered  entirely  incomplete.  It  is  im})oe,sible  for 
them  to  do  so,  liecau.se  such  statistical  investign- 
tions  are  entirely  modern,  most  of  them  resiching 
back  only  to  the  Vieginning  of  this  eentur}'.  In 
former  times  there  were  no  statistical  hureous* 
no  cernms  of  the  people,  no  returns  of  trade  and 
commerce.  There  was  no  deiiiaml  for  such  in- 
formation,  either  for  governiin'tital  or  s<>ieiitiflc 
puqxisi's.  It  is  notorious  that  awieiit  and  meili- 
aeval  writers  had  no  sense  for  ninml)er8.  The 
figures  they  give  of  the  strength  of  armies  or 
the  jKijiulation  of  cities  are  mere  estimates,  and  on 
the  face  tif  them  nn.'  often  obvious  exaggecations. 
One  iif  the  most  dilUcult  problems  the  historian 
lia.s  before  him,  ii  to  weigh  the  statements  of  dif- 
ferent writers  an  to  the  numlxT  of  jKMiple  eon- 
ce-rned  in  any  event,  and  very  few  purely  literary 
historians  have  the  requisite  s<'ientific  training  for 
such  work. 

The  pure  historian  must  here  appeal  to  the  pro- 
fessional stfilisticiatt  for  help.  The  acute  and 
learned  work  itf  which  we  give  the  title  is  an  ex- 
ample of  what  (jJermau   industry  can  accomjihsh 

/Ji>  fVilkAcnhl  flrvt»ther  »tcidU  zn  rnde  der  mitUlnUrrt 
und  iu  twt^inn  dcr  neuuH.  Vuu  J.  Jasthow  Berlin, 
iJeuvtner,  JSttO.    8". 
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in  this  direction.  It  takes  up  the  question  of  the 
population  of  mediaeval  cities,  and  explains  elab- 
orately the  methods  of  ascertaining  such  popula- 
tion. Of  actual  censuses  of  the  people,  we  have 
but  two  cases,  —  Nureml)erg,  in  1449  ;  and  Straa- 
burg,  in  1475.  The  first  was  to  estimate  liow  long 
the  com  would  last  during  a  siege  ;  the  second,  to 
get  at  the  military  strength  of  the  city.  With 
these  two  exceptions,  all  our  knowledge  of  the 
population  of  mediaeval  cities  rests  on  estimates 
of  various  kinds.  Sometimes  we  have  the  num- 
ber of  houses  in  a  city,  and  can  guess  at  the  pop- 
ulation by  reckoning  the  probable  numlier  of 
people  to  a  house.  The  old  church  registers  give 
the  births,  deaths,  and  marriageei,  and  from  those 
we  can  estimate  the  number  of  inhabitants. 
Finally,  there  are  the  tax-lists  and  the  army-listH, 
occasionally  a  list  of  persons  enjoving  citizenship, 
or  statistics  of  the  consumption  of  the  chief  com- 
modities. Our  author  points  out,  however,  that 
all  these  estimates  must  be  accepteil  very  cautious- 
ly, because  we  ore  not  accurately  acquainted  witli 
the  relations  of  mediaeval  life  so  as  to  reason,  for 
instance,  from  the  consumption  of  meat  in  a  city 
to  the  number  of  people. 

The  actual  population  of  mediaeval  cities  ap- 
pears from  this  scientific  investigation  to  have 
been  astonishingly  small.  Those  imi)erial  cities, 
which  ruled  themselves,  bade  defiance  often  to 
the  emperor,  and  played  an  important  part  not 
only  in  the  industrial  but  in  the  political  life  of 
Europe,  we  are  accustomed  to  think  of  as  places 
rich  in  wealth  and  population.  In  the  fifteenth 
century,  Nuremberg,  Strasburg,  and  Dantzic,  three 
very  imiwrtaut  commercial  cities,  probably  con- 
tained less  than  20,000  people  each :  Basle  and 
t^ankfort,  from  10,000  to  15,000  each.  In  the 
sixteenth  century  Augsburg  and  Dantzic  reached 
possibly  60,000  ;  Nuremberg,  from  40,000  to  50,- 
000  ;  Breslau,  40,000 ;  Strasburg.  30,000  ;  Leipzig, 
15,000 ;  and  Berlin,  14,000.  These  were  by  far  the 
most  imix>rtant  cities  of  the  empire.  The  other 
so-called  cities  were  villages  and  market-places 
running  down  to  from  1,200  to  1,500  people. 

Richmond  Mayo  Smith. 


A  Vienna  workman  sick  with  sore  throat 
was  ordered  a  gargle  of  chlorate  i)f  i)otash.  Tlie 
prescription  called  for  '  acolTee-spoonful  in  a  glass 
of  wajter,'  although  verbal  instructions  were  given 
that  it  was  to  be  used  as  a  gargle.  The  wife  of 
the  sick  man  gave  him  a  teaspoonful  of  the  chlo- 
rate of  potash  dissolved  in  a  tumbler  of  water,  re- 
peated the  dose  in  an  hour,  and  at  four  iuid  again 
at  five  hours  subsequently  gave  half  a  teaspoonful. 
After  suffering  with  cramps  and  diarrhoea,  fol- 
lowed by  profuse  i)erspiratiou,  the  patient  became 


unconscious,  and  died  the  following  morning, 
twelve  hours  after  taking  the  first  doee.  Dr. 
Fountain,  who  did  much  to  bring  this  reniedy  io 
the  notice  of  the  medical  profession  more  than 
twenty  years  ago,  in  order  to  demonstrate  its  harm- 
lessness,  took  an  ounce,  and  died  seven  days  after. 
Dr.  Tully  i-e[)eated  this  dangerous  experiment  ou 
several  occasions  without  any  bad  results.  It  is 
probable  that  the  difference  in  the  results  in  these 
two  cases  was  due  to  the  difference  in  the  con- 
centration of  the  solution. 

—  In  1884  there  were  284,115,863  passengers 
carried  by  the  railroads  in  New  York  City ;  and, 
as  statistics  show  an  annual  increase  of  twenty 
millions  in  the  number  of  passengers  carried,  the 
railroads  should  receive  a  total  of  at  least  320,- 
000,000  fares  during  the  present  year.  At  five 
cents  each,  this  would  give  sixteen  million  dollars 
as  New  York's  care-fare  bill  for  1886. 

—  The  herring  fishery  in  Scotland  this  year 
presents  some  features  of  interest.  About  a 
century  ago  the  estuary  of  the  Moray  Frith  was 
most  souglit  after,  and  fishermen,  both  local  and 
from  a  distimce,  caught  large  quantities  of  fish 
thei-e.  But  in  a  most  unaccountable  manner  the 
herrings  suddenly  disappeared  alwut  forty  years 
ago,  and  were  found  only  in  shoals  about  the 
entrance  of  the  frith  and  on  the  Caithness  side. 
There,  also,  the  inshore  fishery  became  unpro- 
ductive ;  and  it  was  not  until  new  haunts  were 
discovered  on  the  Dogger  l^ank,  from  tliirty  to 
forty  miles  off  the  land,  that  the  fishery  again 
became  abundant.  On  this  bank  heavy  fishings 
are  obtained,  so  that  the  produce  of  last  yearV 
fishing  oh  the  east  coast  was  estimated  at  nearlv 
$7,500,000.  Meanwhile,  Shetland  had  yielded  bn't 
I)oor  returns  as  a  fishing-ground  until  1877,  wlifn 
a  beginniug  uas  made,  and  in  1885  tlie  fish  cured 
there  amounte<l  to  370,000  barrels.  This  year, 
however,  the  fishing  at  Shetland  has  been  a  com- 
I)arative  failure  ;  but  in  the  mean  time  the  herring 
has  returned  to  his  old  haunts  in  Moray  Fritli. 
and  the  fishing  on  the  east  side  has  of  late  been 
very  successfiU.  The  total  catch  for  the  present 
year,  up  to  the  middle  of  August,  is  estimated  at 
upwards  of  250,000  barrels. 

—  A  new  method  of  preparing  fresh  fish  for 
transportation  to  distant  markets  is  being  tried  at 
North  Sea  fishing-ports,  Tlie  fish  are  packed  in 
steel  barrels,  in  an  antiseptic  solutiun  of  tbne 
I>er  cent  boracic  and  tartaric  acids  and  salt  in 
ninety  seven  per  cent  pure  water,  the  liquid  being 
forced  in  under  a  pressure  of  sixty  pounds  to  the 
square  inch.  Fresh  fish  thus  prepared  are  nov 
supplied  to  the  London  markets  from  the  Oanisb. 
Scottish,  and  Shetland  Island  fisheries. 
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COMMENT  ASD  CRITICISM, 
TwENTY*KmE  MEN,  at  an  expense  of  ninety  dol- 
KYH  per  clietn,  are  emplojed  in  Chicago  by  tlie  U.S. 
government  in  quarantining  cow-stables  whicli 
re  infected  with  contagious  pleuro-pneumonia. 
>ur  federal  authorities  are  wonderfully  paternal 
RheD  they  desire  to  be,  ami  the  U.  8.  laws  are  at 
Smes  remarkably  flexible.  Singularly  enough, 
Kiwever,  the  activity  is  usually  displayed  in  a 
rection  which  is  suggestive  of  a  desire  to  pro- 
pitiate the  farming  interests.  Thus  a  tax  is  put 
upon  oleomargarine,  and  local  cow-stables,  from 
rhich  disea.se  might  spread  to  other  hicalitiee.  are 
Quarantined  at  the  national  ex]>eu8e ;  but  when 
|he  question  of  restricting  the  imf»ortation  of  ptos- 
libly  infected  rags  is  broached,  we  are  told  tliat 
be  matter  is  one  with  which  the  general  govem- 
nent  cannot  interfere,  and  that  it  must  be  left  to 
|he  local  nuthoritiee.  We  are  far  from  deprecat- 
Dg  governmental  interference  in  this  matter  of 
pleuru-pneuiuonia.  but  we  would  like  U>  see  the 
►  c-areful  suijervision  exercised  in  all  matters 
fch  affect  the  public  health,  as  much  when  they 
nncem  the  urljnn  as  when  they  affect  the  rural 
opulation. 

The  problem  of  how  to  deal  with  the  financial 
lifficuUies  in  the  way  of  obtaining  any  very  great 
piunlJer  of  graduate  students  at  our  colleges  and 
aiversities,  in  spite  of  the  great  educational  ad- 
ges  offered,  is  one  that  has  given  and  is  giving 
dernble  trouble.  When  a  young  man  takes 
Ilia  bachelor's  degree  at  twenty  or  twenty-one,  he 
I  qntck  to  see  the  advantages  of  a  poet-graduate 
Durse  of  s]iecial  study  as  a  broader  and  deeper 
«n  for  his  professional  career,  but  he 
to  incur  the  necessary  expense.  Not  only 
oust  he  lie  a  non-producer  during  the  extended 
eriod  of  study,  but  his  expenses,  including  usually 
\  considerable  tuition  fee,  are  heavy.  When  this 
of  the  question  is  considered  and  weighed 
•t  the  inducements  to  follow  some  career  that 
in  provide  self-support  immediately,  we  cannot 
ronder  tliat  the  Bnancial  consideration  is  the 
elenuiniug  one  in  the  minds  of  many  young  men. 
dent  Uamanj  of  Columbia  sees  this  ol>stacle 


to  the  increase  of  students  in  our  university 
courses,  and  in  his  report  for  the  past  academic 
year,  which  has  just  been  published,  earnestly 
recommends  that  the  tuition-fee  now  required  of 
graduate  students  be  abolished.  This  is  a  step  in 
the  right  direction,  and  we  trust  that  it  wfll  be 
taken  by  Columbia's  trustees,  and  followed  by 
other  institutions.  A  more  efficient  and  advanta- 
geous remedy  is  the  foundation  of  ntmierous 
graduate  scholarships  and  fellowBhii>9,  but  to  enter 
upon  this  on  any  considerable  scale  requires  more 
spare  funds  than  more  than  one  or  two  of  our 
educational  institutions  can  Ixmst  of.  It  is  here 
that  private  munilicence  should  step  in  to  aid 
educational  and  scientific  advance. 


The  published  reports  from  the  English  eclipse 
expedition  to  the  island  of  Grenada  show,  in 
general,  a  verygratifying  amount  of  success  ;  and, 
although  thus  far  the  photographs  of  the  corona 
have  failed  to  establish  Dr.  Huggin's met hixi  upon 
the  firm  footing  we  had  hoped  for,  a  fuller  ac- 
count of  the  cii-cumstances  may  throw  some  light 
upon  the  matter.  We  shall  also  await  with  pecul- 
iar interest  the  results  of  Mr.  Pickering's  work. 
Photometric  observations,  and  photographs  of  the 
corona  and  of  its  spectrum,  were  obtained  by  the 
different  branches  of  the  English  party,  and  also 
good  spectra  of  the  prominences,  showing  the 
bright  lines  of  highly  incandeecent  vapors.  "  In 
this  respect  the  result  resembles  that  obtained  in 
the  two  previous  eclipses,  though  it  was  thought 
possible  that  this  year,  lieing  one  when  sun-«pots 
are  tending  to  a  niiuinium,  would  be  marked  by 
the  more  continuous  siiectrum  that  bespeaks  lower 
teraiierature."  The  bright  lines  of  the  promi- 
nences were  displaced  in  such  a  direction  as  to  prove 
that  there  was  adownrushof  gas  towards  the  sun. 
The  observations  of  the  corona  also  contirw  thoee 
of  the  last  two  eclipBes. 


The  lack  of  interest  which  is  manifested  by 

public  bodies  in  matters  which  pertain  to  the  wa- 
provement  of  the  public  health  has  never  been 
better  illuBtrate<l  than  by  the  common  council  of 
Brooklyn  in  their  treatment  of  certain  proposed 
amendments  to  the  ordinances  of  that  city  relat- 
ing to  tenement-houses.     While  New  York  has. 
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by  virtue  of  recently  enacted  laws,  made  great 
strides  ixi  tbe  matter  of  teneiuent*house  referm. 
Brooklyn  stands  where  she  did  bi  1867,  when  the 
Metroix)Iitan  Iward  of  healtli  existed.  In  May, 
1885,  more  than  sixteen  montlis  ago,  the  health 
coromisejoner  forwarded  to  the  common  council  a 
number  of  amendmeniB  to  the  old  law,  which  the 
ext>erieuce  of  nearly  twenty  years  had  proved  to 
be  necessary  for  tl)e  welfare  of  the  poor.  These 
amendments  required  the  construction  of  all  new 
tenement-houses  to  be  in  accordance  with  the 
requirements  of  the  health  department  as  to  tight, 
ventilation,  plm tubing,  and  drainage,  and  prohib- 
ited tbe  building  of  such  a  house  so  as  to  occupy 
more  than  sixty-tive  per  cent  of  the  lot  on  which 
it  standi.  Other  suggested  changes  were  of  equal 
importance  and  value.  Before  the  amended  ordi- 
nances can  liave  validity,  they  muFt  be  approved 
by  the  common  council.  Thus  far,  no  sign  has 
been  given  that  this  body  has  the  least  intention 
of  acting  upon  them  in  any  way,  and  it  is  more 
than  pn)l>able  that  they  liave  been  consigned  to  a 
pigeon-bole,  from  which  they  will  never  be  re- 
moved. 

The  attention  of  physicians  and  other  philan- 
thropiatB  has  of  late  been  more  directed  to  the  care 
of  the  inmates  of  public  institutions  than  ever 
before,  and  as  a  result  many  cases  <if  neglect  and 
ill  treatment  have  come  to  light  which  would 
otherwise  have  l)een  soon  forgotten  by  every  one 
cogniuint  of  the  facts  ;  excepting,  perhaps,  the 
poor  victimH,  who,  being  without  friends  or  influ- 
ence, could  not  bring  their  wrongs  to  the  notice  of 
the  authorities.  In  view  of  the  possibilities,  to 
say  the  least,  of  what  might  happen  in  institutions, 
the  friends  of  reform  succeeded  in  passing  through 
the  last  legislature  of  New  York  a  bill  which  is 
entitled  "An  act  for  the  better  preservation  of 
the  health  of  children  in  inetitutions."  It  went 
into  effect  Oct.  1  of  this  year.  The  provisions  of 
this  law  apply  to  all  institutions  which  have  been 
founded  far  the  harboring  of  children.  The  act, 
which  is  known  as  cliapter  033,  retjuires  every  in- 
stitution of  this  kind  to  have  attached  to  the 
service  a  regular  physician  of  good  stjinding. 
His  duties  consist  in  examining  every  child  that 
jipphes  for  admission,  and  i^isuiiig  a  certificate  of 
its  freedom  from  contagiuus  disease  or  not,  as  the 
case  may  be.  The  certificate  must  also  state  the 
mental  and  physical  condition  of  the  child.  He 
is  also  held  responsible  for  the  sanitary  condition 
of  the  building,  and  must  report  the  same  to  the 


officials  of  the  institution  and  to  the  U 
health.  It  is  made  the  duty  of  this  latter  body  to" 
investigate  at  once  any  complaints  made  to  it,  and 
to  remedy  in  a  prompt  manner  the  defects  found. 
If  any  of  the  children  l)ecome  affected  with  any 
of  the  contagious  diseases,  including  thoise  of  the 
eye  and  skin,  they  must  not  be  permitted  to  remain 
unless  they  can  be  properly  isolated  and  token 
care  of  without  prejudice  to  the  other  children. 
The  law  also  requires  that  special  attention  bejuiid 
to  the  ventilation  of  the  buildings.  A  refusal  to 
comply  with  the  provisions  of  the  law  constitute • 
misdemeanor.  We  had  occasion,  in  a  recent  ts»oe 
of  Science,  to  speak  of  the  large  number  of  chil- 
dren in  public  institutions  who  suffereti  from  con- 
tagious ophthalmia,  —  a  disease  which,  if  neg- 
lected, is  liable  to  destroy  the  eyesight  of  thc»e 
attacked.  Tlie  law  to  which  we  have  just  referred 
will  do  much  to  n:»duce  this  evil,  and  indeed,  if 
completely  fiil tilled,  to  eradicate  it  entirely  from 
the  places  where  for  so  long  a  time  it  has  fouoJ 
its  victims  by  the  score. 


M.  EnoENE  Stropeko.  the  writer  who  Iim  an 
article  in  a  late  issue  of  tbe  Revue  intemaiio$utk 
de  Tenaeiffnement   on    higher    edaoation    in  tbt> 
United  States,  has  very  carefully  digeeted  for  his 
readers  the  report  of  the  commissioner  of  •dom- 
tion  for  1883-84.     M.  Stro()eno  gives  no  evldcnor. 
in  his  article,  of  any  personal  acvquaintance  witii 
our  educational  system,  and  therefore  lioa  noihi&g 
critical  to  advance.     He  merely  give*  an  expn«i- 
tiou  of  ComTnissioner  Eaton's  refK>rt.  and  the  tHab- 
orate  tables  of  statistics   acconi})anying  it.     In 
touching  on  the  Harvard  systeni  of  elcctivoi,  M, 
Stropeno  quotes  the  criticisms  of  Preeidenta  Porter 
and  McCosh,  and  is  inclined  to  side  with  liu!<D  iai 
the  view  they  take  of  President  Eliot's  poUrfJ 
Whatever  the  writer's  views,  it  is  refreshing  I 
see  BO  full  and  painstaking  an  t'xposition  r^  wh 
our  colleges  and  professional  bclnxils  an%  and  ) 
doing  for  the  benefit  of   foreign  readers. 
among  no  people  is  the  new  pedagogical 
meot  more  active  than  among  the  French.     In  tfa 
following  number  of  the  same  review,  there  I 
appreciative  account  of  Fichte's  {)edagogicaI  I 
and  iniluence.  by  Professor  Hollberg  of  TouloOifci 
We  can  heartily  recommend  this  abort  skeldi  i 
those  educators   who  would   know  what 
taught  and  did.    It  must  be  borne  in  ntlnd  I 
he  was  the  man  who  showed  Fefrtakncsa  ttel 
ter's  essential  agreement  with  Kant*  and  II  ^ 
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who  predicted  that  from  Pestolozzi's  institute 
would  come  the  regeneration  of  the  G€>rman  na- 
tion. Ficbte's  own  Reden  an  die  deutsehe  nation 
is  an  educational  classic,  and  his  influence  in 
Oermany  is  perceptible  to  this  day.  What  Pro- 
fessor H*llberg  has  to  say  is  far  too  brief  to  lie 
exhaustive,  but  it  is  very  iustructiTe  so  fai*  as  it 


THE  MODERN  MUSEUM. 
The  I*rince   of  Wales,  in  a  letter   to  the  lord- 
mayor  of   London  under  date  of    Sept.  13,  pro- 
poees  the  formation  of  a  permanent  mnseuiu,  to 
represent  the  arts,  the  manufactures,  and  the  com- 
'  of  the  queen's  colonial  and  Indian  empire, 
I  a  fitting  memorial  of  the  queen's  jubilee,     In 
London   Spectator  of  Sept.  25   is  an   article 
on  the  Prince  of  Wales's  idea,  which  brings  out 
prominently  the  advantages  of   the  modem 
Boseuro.  that  we  quote  from  it  extensively  below, 
be  Spectator  refers  to  the  difficulty  of  treating 
I  a  whole  the  EInglish  colonies  and  the  English 
eftendencies ;  but,  as  diversity  is  so  singular  a 
racter  of  the  empire,  it  ought  certainly  to  be 
pflected   in  any  such  institute.     Tlie   Prince  of 
Vales  points  out  especially  the  advantage  of  such 
I  institution  in  stimulating  and  efficiently  direct- 
:  emigration  by  giving  to  those  frequenting  it 
i  more  correct  picture  of  the  lands  to  which  they 
^ht  Itave  thought  of  going.    Again,  it  is  almost 
eedl(«s  tij  yjoint  out  tlie  commercial  advantages 
a  permanent  museum  of  the  products  of  the 
spire,  for  it  would  serve  the  purpose  of  adver- 
"foing,  which  is  an  essential  of  mercantile  prog- 
rMs :  bat,  as  said,  the  prince  ia  probably  right  in 
putting  emigration  first  of  all  in  his  list  of  bene- 
fits. 
Emigration,  wisely  undertaken,  is  an  unmixed 
;  to  the  worlcing-clasBes.     It  gives  the  man 
►  emigrates  the  opportunity  which  no  man  can 
be  quite  content  till  he  has  had,  whether  he 
or  not,  — the  opportunity  of  making  a  for- 
p,  and  of  emerging  from  the  dulness  of  the 
raoka  of  life.    It  gives  to  the  workman  who  stays 
that  relief  from  the  pressure  of  competition  which 
lie  flo   much   needs.     With   these  results   1>efore 
tbeoi.  people  of  the  upper  class  constantly  wonder 
it  ia  the  working  men   are  not   more  eager 
lit  emigration,  and  in  general  can  only  be  in- 
to adopt  it  as  a   final  resort  from    misery, 
argue.    '*  In  our  rank   of  life,  the  younger 
I  all  emigrate,"  and  call  to  mind  the  not  un- 
qoent  cases  where,  out  of  a  family  of  six.  four 
I  have  left  England.  **  We  do  it  easily  enough," 
Ray  ;  ••  why,  then,  won't  the  worldngraen. 
here  the  pressure  is  so  much  greater  and  the  in- 


ducements connparatively  bo  much  higher  ? "    The 
answer,  of  course,  rests  in  the  fact  that  the  one 
class  of  men  know  geography,  and  the  other  do 
not.     The  young  man  who  determines  to  go  to 
Florida  knows  where  Florida  is.  and,   before  he 
chooses  it,  has  been  able  to  picture  to  liimself ,  by 
the  information  he  has  the  means  of  getting  easily, 
the  kind  of  life  he  will  have  to  lead.     The  notion 
lias  no  nameless,  shapeless,  unknowable   terrors 
for  him.     He  has  seen  plenty  of  Americans,  and 
knows  that  they  are  like  other  men,  and  that,  but 
for  the    banishment  from   England,  he   will   be 
happy  enough.     So,  too,  with  the  woman  of  edu- 
cation who  accompanies  her  husband    when   he 
emigrates  :  she  has  not  that  physicjLl  dread  of  an 
awful  existence,  with  no  relation  to  previous  ex- 
periences of  life,  which  is  so  often  to  be  witnessed 
among  the  women  of  theiKX)r.     With  the  artisan, 
or  at  any  rate  with  the  laborer  and  his  wife,  it  is 
just  the  reverse.     They  have  not  the  means  of 
obtaining  knowledge  by  which   to  compare   the 
various  lands  that  invite  emigration.     They  are 
quite  unable  to  acquaint  themselves,  or  to  grow 
faaiiliar,  with  the  idea  of   the  new   social   and 
material  conditions  that  await  them.     Thus  their 
ignorance  of  tlie  colonies  allows  the  wildest  no- 
tions of  misery  and  di^omfort  to  take  possession 
of  them,  —  notions  that  practically  forbid  them 
emigrating,   except   in   case   of  severe  pjecuniary 
pressure.     They   will  seldom  emigrate  to  better 
themselves  ;  only  do  it,  in  fact,  to  prevent  them- 
selves falling  lower.     An   institute  where  these 
spectres  can  be  laid  will  be  of  immense   use   in 
increasing    timely     emigration, —  emigration    of 
men  who  are  not  driven  by  despair.     If  the  Lon- 
don artisan  can  see  good  photographs  of  the  Auatra* 
lian  and  Canadian  towns  and  settlements,  and  can 
notice  around  him  the  rich  produce  of  the  colo- 
nies (the  sugar,  the  wool,  the  wood,  the  com,  the 
wine,  the  oil);  if  he  can  learn  that  men  live  there 
as  they  live  here,  that  there  are  public- Iiouses  and 
Sunday -schools,  and  that  he  will  not  be  daily  ex- 
pected to  encoiinter  naked  savages ;  and  If  at  the 
same  time  he  can  get  inteUigent  advice  and  direc- 
tion from  competent  instructors  on  the  spot,  —  he 
will  soon  find  his  fears  and  dismal  forelxKiiDgs  of 
colonial  wretchedness  die  away. 

But  if  the  working-men  are  really  to  make  use 
of  the  institute,  for  this  or  for  the  oUier  puriK)se  of 
political  education,  it  will  be  utterly  useless  to  place 
it  in  the  West  End.  Working-men  will  not  and  can 
not  travel  for  miles,  at  a  considerable  expense  of 
money  and  comfort,  to  see  a  museum.  If  it  is 
placed  in  a  convenient  situation,  they  wilLflock  to 
it  as  eagerly  as  they  do  to  Mr.  Bamett's  Ekuster 
exhibitions  of  pictures.  If  the  institute  is  to  do 
the  good  work  it  ought  to  do,  and  can  do,  it  must 
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be  placed,  if  not  geographically,  at  least  morally, 
at  the  East  End  of  the  town  ;  that  is.  it  must  be 
built  in  a  poor  quarter.  Even  in  common  fair- 
ness, the  poor  have  a  right  to  the  site  of  the  next 
museum.  When  the  natural  history  collections 
were  removed  from  the  British  museum  to  South 
Kensington,  a  great  opportunity  was  missed. 
Tliere  is  no  taste  more  common  among  the  poor 
than  the  taste  for  natural  history.  Had  the 
stuffed  beasts  and  birds  with  which  the  people  of 
the  West  End  are  so  heartily,  so  naturally  bored, 
been  put  up  in  Whitechapel,  they  would  have 
been  welcomed  by  streams  of  admirers.  Such  a 
mistake  ought  not  to  be  made  this  time.  Of 
coiiTBe,  thu  architects,  the  men  of  science,  and  the 
artists  like  to  see  ranges  of  imposing  galleries,  and 
consider  tl>e  collections  and  the  tulvantages  of  the 
site  far  more  than  they  do  the  pubh'c  that  looks  at 
them,  or  that  jwiys  for  them.  Even  they,  how- 
ever, would  relent  if  they  realized  how  useful, 
how  pleasure-giving,  how  healthful  a  triumph 
might  be  secured  by  placing  the  great  collections 
of  art  and  science  within  the  reach  of  the  i>oor. 
P*raoticaUy,  they  cannot  go  to  the  collections,  and 
so  the  collections  should  go  to  them  wherever  pos- 
sible or  reasonable.  But  the  rich  can  go  into  the 
East  Bind  to  see  exhibitions,  and  the  more  they 
are  compelled  to  go  there,' the  better.  Let  them, 
by  going  to  see  the  new  institute,  learn  where  the 
poor  live  in  London,  and  lot  them  realize  the  con- 
dition of  life  there,  and  discover  how,  though  ma- 
terially it  is  nothing  like  so  awful  as  they  fancy 
in  their  compassionate  and  sentimental  moments, 
it  is,  as  far  as  education,  self-improvement,  ration- 
al and  Iiealthful  pleasure  are  concerned,  far  below 
any  standard  which  we  can  be  content  with. 

Although  so  much  of  this  was  written  for  Eing- 
lish  readers,  its  truths  are  of  value  in  America. 


THE   HEALTH   OF   NEW    YORK    DURING 
AUGUST. 

The  population  of  New  York  is  estimated  at 
1,44«,000.  Of  this  number,  3,946  died  in  the 
month  of  August,  a  decrease  of  952  deaths  as 
compared  with  the  preceding  month.  Among 
children  under  hve  years  of  age,  939  lees  deaths 
occurred  than  in  July,  while  there  was  also  a 
diminished  mortality  from  diarrhoeal  diseaaee. 
amounting  to  677.  Diphtheria  proved  fatal  in 
1 04  cases,  as  against  133  in  July  ;  and  scarlet-fever 
caused  but  15  deaths,  a  gain  of  10  as  comi>ared 
witli  the  preceding  month.  The  week  ending  on 
the  2Sth  is  noteworthy  as  having  no  deaths 
recoi-ded  from  scarlet-fever,  which  is  a  most  re- 
markable incident  in  a  city  of  a  million  and  a 
half  of  people.      The  deaths    from   consumption 


were  448,  four  more  than  are  recorded  for  July. 
It  will  be  seen  from  these  figures  that  the  health 
of  New  York  is  improving;  and,  unless  the  tem- 
perature and  humidity  of  the  early  fall  are  un- 
propitious,  we  shall  expect  to  see  a  gradual  falling 
of  the  death-rate  untU  winter  sets  in.  when  tbe| 
deaths  from  diseases  of  the  respiratory  organs  will 
so  increase  as  to  again  augment  it. 

Augu#;  was  pre-eminently  a  cool  month, 
mean  temperature  was  but  70.18"  F.  An  examlna-l 
tion  of  the  record  of  temperature  aa  far  back  s 
1870  fails  to  show  any  August  in  which  the  me 
was  so  low.     The  nearest  approach  to  it  was  in' 
1874,  when  it  was  70,35"^  F.     in  most  of  the  years 
during  the  past  decade  the  mean   has  been  above  J 
72^  F.,  and  in  one  year,  1877,  reached  7r>,!r:T.f 
The  maximum    point   attained   by   the   merrurt' 
during  the  month  was  90° F.,  at  4  RM.  of  the28tlu  I 
In  four  of  the  past  ten  years   the   August   t«rm-  j 
peratiire  has  been  the  same  as  this  year.     In  1^ 
and  1885  it  was  one  degree  higher,  and  in   18C0 
and  1883  one  degree  lower.     90°  F.  may  be  con- 
sidered a.«*  the  maximum  temperature  for  August 
for  the  past  ten  years.     The  lowest  recorded  tein* 
perature  this  year  was  53°  F.,  at  3  a.m.  of  the  2iM. 

The  rainfall  of  August.  1886,  was  also  remarka- 
ble.    Although  some  rain  fell  on  six  days  of  the 
month,  the  total  amount  was  but  .95  of  nn  inch. 
From  this  it  will  be  seen  that  the  month  wm» 
veiy  dry  one.     In  but  one  year,  1881,  since  1&77. 
has    the   rainfall    been    so    am  all.     lo  1885, 5.<r  I 
inches   fell ;  and   in   the   previous  year,  18*4,  no 
leas  than  7.90  inches  is  recorded.     Tlie  mean  far  j 
ten  years  was  4.32  inches.     July  and  August  bare  j 
been  very  noteworthy  for  the  small  quantity  of 
rain  which  has  fallen. 


ASSOCIATION  OF  OFFICIAL   Ai^mrVL 
TURAL  CHEMISTS 

Thk  Proceedings  of  the  third  annual  t.-oave 
of  this  association,  which  was  held  in  Was 
ton  on  the  26th  and  27th  of  August,  have 
been  issaed  as  Bulletin  No.  12  of  the  cJjri 
division  of  the  department  of  agricultuiv. 

The  benefit  which  has  been  derived  f mm 
meetings  of  the  chemists  of  the  country,  wh 
engaged  in  the  analysis  and  control  of  c^imti 
fertilizers,  has  been  very  marked  ;  and   Iho  i 
tion  of  a  uniform  official  method  of  work 
not  only  resulted   in   greater   agrcetuent 
official  chemists,  but  has  also,  by  informing  j 
analysts  t-mployed  by  those  manufacturing 
lizers,  of  the  methods  in  use,  brought  ttbcrut  i 
harmony   between   the    mnnufacturan    iiid  ^ 
control  stations. 

The  results  in  this  direction  having  bifen  ¥>  t 
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iafaotory,  it  was  decided  this  year  to  enlarge  the 
scope  of  the  aswociation,  so  that  it  now  includes 
*•  the  consideration  of  uniformity  and  accuracy  in 
the  analysis  of  fertUizers,  soils,  cattle-foods,  dairy 
products,  and  other  materials  connected  with  a^- 
cultural  industry,"  and  "affords  opportunity  for 
the  discussion  of  matters  of  interest  to  agricul- 
tural chemista."  All  persons  exercising  otflcial 
control  of  the  materials  above  named,  or  who  are 
connected  with  departmenta  of  agriculture,  agri- 
cultural experiment -stations,  agricultural  colleges, 
and  state  boards  of  agriculture,  are  eligible  to 
membership.  Under  this  extension  of  its  field, 
the  association  will,  no  doubt,  do  a^  much  for  the 
improvement  in  accuracy  and  uniformity  of  the 
analysis  of  other  materials  as  it  has  done  for  fer- 
tilizers. 

Tlie  Proceedings  contain  the  reports  of  com- 
mittees on  the  eatimation  of  phosphoric  acid, 
nitrogen,  and  potash,  the  discussion  of  the  pre- 
vious year's  experience,  an<l  concludes  with  the 
official  methods  adopted  for  the  ensuing  year. 

The  officers  elected  and  the  committees  ap- 
pointed by  the  president  are  a«  follows :  —  presi- 
dent. Dr.  E.  H.  Jenkins  of  the  Connecticut  agri- 
cultural experiment-station  ;  vice-president,  Mr. 
P.  E.  Chazal,  state  chemist  of  South  Carolina; 
secretary  and  treasurer,  CUflford  Richardson  of 
the  U.  S.  department  of  agriculture.  Members  of 
the  executive  committee  :  Dr.  H.  W.  Wiley  of  the 
U.  S.  dei>artment  of  agriculture.  Prof,  M.  A. 
Scovell  of  the  Kentucky  agricultural  experiment- 
station.  Other  committees :  phoaphoric  acid, 
Prof.  W.  C.  Stuhbs  ^Batoll  Rouge,  La.),  Prof.  W. 
E.  Moses  (Knox vi He,  Tenn.),  Dr.  C.  W.  Dabney, 
jun.  (Raleigh,  N.C.);  nitrogen,  Dr.  VV.  J,  Gas- 
oyne  (Richmond,  Va.).  Mr.  P.  E.  Chazal  (Colum- 
S.C.).  Prof.  M.  A.  Scovell  (I^xingtou,  Ky.); 
potash.  Mr,  Clifford  Richai'dson  (Washington, 
D.C).  Prof.  H.  A.  Huston  (Lafayette,  Ind.),  Prof. 
W.  W.  Cook  (Burlington,  Vt.) ;  feeding-stuffs. 
Dr.  a  C.  Caldwell  (Tthaca,  N.Y.),  Prof.  W\  H. 
Jordan  (Orono,  Me.),  Mr.  Clifford  Richardson 
(Washington.  D.C.)  :  dairy  products.  Dr.  H.  W. 
Wiley  (Washington,  D.C),  Dr.  S.  M.  Balnwk 
(Geneva,  N.  Y.),  Prof.  H.  P.  A rm8by( Madison, Wis.). 


ARTIFICIAL  RUBIES, 

Teie  subject  of  artificial  gems  is  at  the  present 
moment  of  considerable  interest,  not  only  finan- 
cially, but  also  as  furniRhiug  an  example  of  the 
manner  in  which  the  microscof)e  is  constantly 
called  into  use  by  almopt  every  profession.  Early 
this  summer  the  Syndicate  desdiamants  et  pierres 
precieuses  were  informed  that  certain  stones  which 
had  been  sold  as  rubies  from  a  new  lt>calit7  were 


suspected  to  be  of  artificial  origin.  They  were  pu 
upon  the  market  by  a  Geneva  house  ;  and  it  wai 
surmised  that  they  were  obtained  by  the  fusion  d 
large  numbers  of  small  rutues,  worth  at  the  moi 
a  few  dollars  a  carat,  into  one  fine  gem  worth  frojj 
$1,000  to  $2,500  a  carat. 
Some  of  these  artificial  stones  were  kindly  prg 
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Fio.  3— Spherical  ahp  tatucopiUR  cAVfrns  m  Aami 
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cured  for  me  by  Messrs.  Tiffany  &.  Co.  I  iraaiw 
however,  i>ermilted  to  break  them  for  aualysili. 
observe  the  cleavage,  or  to  have  them  cut  so  thfl 
I  could  observe  the  optical  axes  more  correctly, 
would  at  any  time  have  det+'Ctod  the  artifici^ 
nature  of  this  prcnluction  with  a  mere  pock(^t-leni 
as  the  whole  structure  is  tlmt  (leculiar  to  ft 
masses.  Examination  elicited  thefnllowinf^ftwil 
The  principal  distinguishing  characteristic  betwi 
these  and  the  genuine  stones  is  the  prf5»etice  h 
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targe  numben  of  flpherical  bubbles, 
ar-ehafied.  sometunes  containing  stringy 
showing  bow  the  bubbles  bad  mo  veil. 
>ble8  all  bave  rounded  ends,  and  present 
appearance  as  thoeeseen  in  glass  or  other 
itures.  They  are  nearly  always  in  wavy 
'  cloudy  masses.  When  examined  indi- 
they  always  seem  to  be  filled  with  gas  or 
>ften  form  port  of  a  cloud,  the  rest  liav- 
avinesB  of  a  fused  nitxture.  Some  few 
!rved  enclosing  inner  bubbles,  apparently 
Cftvity.  but  empty.  In  natiu-al  rubies  the 
■Always  angular  or  crystalline  in  out- 
H  usually  i!lle<l  with  some  liquid,  or,  if 
J  part  of  a  *  feather,'  tis  it  is  caJleil  by  the 
,  tbey  are  often  arrangisl  with  the  lines 
li.  Hence  the  difference  in  appearance 
the  cavities  in  the  natural  gem  tuid  those 
led  gem  is  very  great,  and  can  readily  be 
by  the  pocket-lens.     I  have  failed  to  find 

the  artificial  stones  even  a  trace  of  any 
» a  crystalline  or  angular  cavity.  Another 
ibing  characteristic  is  that  in  many  genu- 
I  we  find  a  silky  structure  (called  •  silk  ' 
wellers).  which,  if  examined  under  the 
;»e  or  under  a  ^^  to  ^  mcb  objective,  we 
►  a  series  of  cuneiform  or  acicular  crystals, 
eacent,  and  arranged  j>arallel  with  the  bex- 
lyens  of  the  crystal.  When  in  sufficient 
theiM?  acicular  and  arrow-shaped  crystals 
he  asteria  or  star  eflfect,  if  the  gem  is  cut 
whon  form,  with  the  centre  of  the  hex- 
iam  on  the  top  of  the  eabochon.  I  have 
find  any  of  them  in  the  stones  under  con- 
I,  or  even  any  of  the  marking  of  the  bex- 
rystal  which  can  often  be  seen  when  a 
fid  in  a  good  light,  and  the  light  allowed 

obUquely  across  the  hexagonal  prism. 

Lea  has  sugge8te<l '  that  these  acicular 
jre  ruh'le,  and  interesting  facts  and  illus- 
i»ve  Iteen  published  by  him.  From  ray 
ffvations  on  numy  HjKJcimens,  I  believe 
lUe  doubt  of  the  tnith  of  this  hyjMJthesis,' 
nation  is.  that  they  were  dei>oeited  from 
1,  either  heated  or  cold,  while  the  conin- 
I  cry6tJ»llizing,  and  I  doubt  very  much 
ihey  will  ever  be  found  in  any  su)«tauce 
y  f union. 

rdness  of  these  stones  I  found  to  be  about 
aa  that  of  the  true  ruby.  H.8  or  a  trifle 
I  9,  the  only  ditference  being  that  the 
stones  were  a  trifle  more  brittle.  The 
>int  used  was  a  Siamese  gi-eeu  sapphire. 
Mcrulch  made  by  ii  waa  a  little  broader 
?epGr  than  on  a  true  ruby,  as  in  usmilly 
PbiUd.  *43at].  ae..  Feb.  16.  tH()0,  i«ni]  May.  1870. 
on  tXMi  gftmeta,  N.  Y.  »uad.  ao.,  Mb^ ,  1880. 


the  case  with  a  brittle^ material.  After  several 
trials.  I  faintly  scratched  it  with  chrysoberyl, 
which  will  also  shghtly  mark  the  true  ruby. 

Tlie  specific  gravity  of  these  stones  I  found  to 
be  3.93  and  3.95.  The  true  ruby  ranging  from 
8.98  to  4.01,  it  will  lie  seen  that  the  difference  is 
very  slight,  and  due  doubtless  to  the  presence  of 
the  included  bubbles  in  the  artificial  stones,  which 
would  slightly  decrease  the  density.  As  a  test, 
this  is  too  delicate  for  jewellers'  use  ;  for  if  a  true 
ruby  were  not  entirely  clean,  or  a  few  of  the  bub- 
bles that  sometimes  settle  on  gems  in  taking 
specific  gravities  were  allowed  to  remain  undis- 
turbed, it  would  have  about  the  same  8i)ecifio 
gravity  as  one  of  these  artificial  stones. 

I  found,  on  examination  by  the  dichroscope, 
that  the  ordinary  image  was  cardinal  red,  and  the 
extraordinary  image  a  salmon  red,  as  in  the  true 
ruby  of  the  same  color.  Under  the  polariscope, 
what  I  believe  to  be  annular  rings  were  observed. 
With  the  8pectro8c«i)e,  the  red  ruby  line,  some- 
what similar  to  that  in  thetrue  gem,  is  distinguish- 
able, although  perhaps  a  little  neju-er  the  dark  end 
of  the  spectrum. 

The  color  of  all  the  stones  examined  was  good, 
but  not  one  was  so  brilliant  as  a  very  fine  ruby. 
The  cabochons  were  all  duller  than  fine,  true  stones, 
though  Itetter  than  poor  ones.  They  did  not  differ 
much  in  color,  however,  and  were  evidently  made 
by  one  exact  process  or  at  one  time.  Their  dull 
appearance  is  evidently  due  in  pail  to  the  bubbles. 
The  optical  properties  of  these  stones  are  such  that 
they  are  evidently  individual  or  parts  of  individual 
crystals,  and  not  afcglomerations  of  ci-ystals  or 
groups  fused  by  heating. 

In  my  opinion,  these  artificial  rubies  were  pro- 
duced by  a  process  similar  to  that  descritied  by 
Freiny  and  Feil  {Vomptea  rendus,  1877,  p.  1039),  — 
by  fusing  an  aluminate  of  lead  in  connection  with 
silica  m  a  siliceous  crucible,  the  silica  uniting  with 
the  lend  to  form  a  lead  glairs,  and  liberating  the 
alumina,  which  crystallizes  out  in  the  form  of 
corundum  in  hexagonal  philes,  with  a  specific 
gravity  of  4.0  to  4. 1,  and  the  bardne!»»  and  color  of 
the  natural  ruby,  the  latter  being  producetl  by  the 
addition  of  some  chromium  salt.  By  this  method, 
rubies  were  formpd,  that,  like  the  Lnie  gem,  were 
decolorizeil  teuijK>rarily  by  heating. 

It  is  not  probable  that  these  stones  were  formed 
by  Gaudin'a  metho<1  (ComptcH  remind,  xix.  p.  1842), 
—  by  exposing  amorphous  ahimma  to  the  flame  of 
the  oxyhydrogen  blowpii>e,  Hud  thus  fusing  it  to  a 
limpid  fluid,  vhich,  when  cooled,  had  the  hard- 
ness of  corundum,  but  only  the  si>ecific  gravity 
3.46,  much  b«?Iow  that  of  these  stones.  Nor  is  it 
at  all  likely  that  Ibey  were  produced  by  fusing  a 
large  number  of  natural  rubies  or  corundum  of 
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Hmall  H\z<tf,  l>e<*aiiH.L'  Viy  ihis  process  the  6pi;*ciflc 
gravity  is  lowered  to  that  of  Gaudin's  product. 
The  sauie  also  holds  good  of  quartz,  berjl,  etc* 

The  French  syndicate  referred  the  matter  to  M. 
Friedel  of  tlie  Ecole  des  minea,  Paris,  supplying 
him  with  samples  of  the  aUmes  for  examination. 
He  reported  the  presence  of  the  round  and  pear- 
fehaped  buhblea,  and  determined  the  hardness  and 
specific  gravity  to  be  alK»ut  I  he  same  as  of  the  true 
ruby.  On  analysis,  he  found  Ihem  to  consist  of 
alumina,  %vith  a  trace  of  chromium  for  the  coloring- 
matter.  The  cleavage  was  not  in  all  cases  distinct ; 
and  the  rough  pieces  given  tf>  him  as  examples  of 
the  gem  in  ita  native  state  had  all  been  worked, 
so  that  nothing  could  be  learned  of  their  crystal- 
line structure.  When  jiroperJy  cut  according  to 
axes,  they  showed  the  annular  rings.  The  extinc- 
tion by  parallel  light  was  not  always  perfect, 
which  he  l«>lieved  to  lie  due  to  the  presence  of  the 
bubbles.  Re  stales  that  he  himst'lf  has  obtained 
smal]  n*d  globules  with  these  inclusions  by  fusmg 
alumina  by  oxyhydrogen  light;  and.  ahhough 
having  no  positive  evidence,  he  Ijelieves  these 
stones  to  be  artificially  obtained  by  fusion. 

On  the  receipt  of  M.  F^riedd's  n?port,  the  syndi- 
cate decided  that  all  cabochon  or  cut  s-tonea  of 
this  kind  shall  be  S4t]d  as  artificial,  and  not  pre- 
cious gems.  Unless  consignments  are  so  marked, 
the  sales  will  be  condfidered  fraudulent,  and  the 
misdemeanor  punishable  under  the  penal  code. 
All  sales  effected  thus  far,  amounting  to  some 
600.000  or  800,fM:KJ  fntncs,  shall  be  cuncelled.  nnd 
the  money  and  stones  returned  to  their  respective 
owners. 

The  action  taken  by  the  syndicate  haa  fully  set- 
tteil  the  position  which  this  prothiciion  will  take 
among  gem-dealers,  and  there  is  little  reason  to 
fear  that  the  true  ruby  will  ever  lo«e  the  place  it 
has  occupietl  for  &»>  many  centimes.  These  stones 
show  the  triumphs  of  modern  science  in  chemis- 
try, it  is  true ;  and  althougii  stune  may  be  willing 
to  have  the  easily  att^ninable.  there  are  others  who 
will  almoat  want,  what  the  true  ruby  in  Ix^coming 
to-<lay,  the  unattainable.  One  will  be  nature's 
gem,  and  the  other  the  gem  made  by  man. 

I  presented  this  ])aper  at  the  meeting  of  the 
New  York  academy  of  sciences,  Oct.  4. 

Geo.  F.  Kuxz. 


.1  DULL  BOOK. 

With  tlie  exception  of  the  membera  of  the  Royal 
geographical  society,  perhaps  no  Inxly  of  men  has 
done  more  to  advance  our  knowledge  of  the  geo- 
graphy of  the  earth's  surface  than  the  American 
missionaries  taken  as  a  das.*.     Explorer  after  ex- 

Pervta,  thu  land  u/  tkt  Imam*.  Uy  J.iMRH  B.48SETT.  New 
ToTk.  8eribner.  1986. 


plort-r  liitM  iM'knowledged  his  indebtedness  to  them 
for  the  most  important  successes  of  his  explora- 
tion. Yet  how  little  they  have  written,  and  how 
worthless,  comparatively  speaking,  is  tliat  little! 
The  present  volume  is  no  exception  to  this 
rule.  The  author  had  abundant  oppt>rtunitT  to 
see  and  learn,  and  he  undoubtedly  saw  and  learned 
a  great  deal  Every  page  of  the  volume  atti^ta 
his  knowledge  of  the  couutrv'  of  which  he  i» 
writing ;  but  somehow  he  has  not  told  of  the  thiugo 
one  wishes  to  know,  while  he  lias  enciimbere<I 
his  book  with  facts  that  have  Uttle  or  no  interest, 
and,  what  is  more  to  be  regretted,  he  has  said  what 
he  has  said  in  the  moft  wretche<l  English. 

There  are  a  few  interesting  paiitsage^  in  ilie 
volume,  especially  one  where  he  deecribes  tl»  j 
harem,  or  shrine,  of  the  Imam  R<^za  at  the  city  of  I 
Khorasan,  more  often  calle<l  Maahad.  Singularly 
enough,  he  did  not  see  tlie  shrine  itself,  and  gut 
his  de8crii>tion  secnnd-hand.  from  an  arti^l  whom 
he  employe<l  to  paint  a  repre*entalion  of  it  f(>r 
him.  The  book  further  contains  the  mot*t  rrcent 
description  of  the  government  and  social  slate  of 
Persia  tliat  we  have  :  it  therefore  has  a  ralu*-  d«X 
dependent  on  the  amovmt  of  interest  one  feeU  la 
its  perusal,  There  are,  in  addition, goo«l  acconnts 
of  his  journeyings  in  the  region  between  the 
Black  and  Caspian  seas ;  but,  unfortunately,  tiwt^ 
regions  have  been  mi  recently  described  by  tact* 
entertaining,  though  not  riuire  competfut  writ«», 
that  this  portion  of  the  work  lacks  the  chann  of 
novelty,  to  say  the  least. 

One  other  objection  to  the  volume  Is  to  be 
found  in  the  new  and  fantastic  spelling  of  frrop»^ 
namtw  adopted  by  the  author.  He  sny*  in  his 
preface  that  in  the  orthography  of  Persian  and 
Arabic  names  he  "endeavored  to  adhere  to  the 
Persian  and  Arabic  forms.  In  some  InstanceB 
this,  however,  did  not  seem  to  be  expedient." 
One  wishes  that  he  had  more  often  retained  tb» 
more  usual  sjielling.  The  best  feature  of  tb«f  bdok, 
and  one  which  goes  a  good  way  towar^ls  giving  ft 
a  value  at  the  pres<^?nt  time,  is  the  good  mtip  of 
Persia  nnd  its  border  regions,  pre|tart.«d  by  tbt 
author.  In  its  j>reparation,  special  attention  w» 
given  to  the  details  of  the  easteru  border.  In 
concliwion.  we  are  heartily  sorry  that  thf  htwk 
was  not  published  eighteen  months  ago,  wbrfi  tt 
would  have  received  more  attention. 


NOTES  AND  \E\VS. 
0>'E  of  the  tasks,  says  Aature,  Sept  28,  nacVr 
taken  by  the  British  museum  since  {vinting  fc* 
taken  the  place  of  writing  in  the  Catalogue.  » iJ» 
publication  of  certain  imiK>rt<int  sections  of  tt* 
Catalogue  in  separate  parte.      Thus   the  cotri* 
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erica.  Cicero,  Luther,  Ix>n<loD,  and 
h^rs,  have  already  appeared.  The  last 
^fene  of  special  scientiHc  interest  :  it  is  a 
^fcat  part  of  the  Catalogue  which  is 
tinder  the  head  •Academies.'  The 
I  of  academies  for  the  purpose  is,  •  learned 
iilitlc  so«nctie8/  The  entries  fill  five  parts, 
1  thick  folio  vohinie  of  akH^ut  one  thoaeand 
fn  the  great  w*ritten  Catalogue,  which  ia 
wn  to  all  readers,  twenty-eight  volumes 
•en  to  this  one  subject.  The  headings 
fcilhoroughly  revised,  and  the  names  of  a 
K societies  have  beeu  expunged,  to  be 
Saier  more  appropriate  headings.  Thus, 
ral  societies,  schiwls,  political  clulis,  etc., 
nl  crept  into  the  Catalogue  by  degrees  m 
time,  have  all  been  omitted.  As  it  is, 
number  of  entries  is  about  32,000.  •  Lon- 
tie  longest  sub-heading  :  it  fills  nearly  200 
jfcalKiut  6,. WO  entries.  Paris,  St.  Petere- 
■Berlin  have  about  3.000  entries  each  ; 
md  Amsterdam,  about  1,000.  Towns  are 
mh-headings,  and  under  these  are  ar- 
tlphaU'tir'ally  the  names  of  the  societies 
he  publications.  The  old  sub-headings  of 
»  have  been  abolished.  Formerly  the  sub- 
would  read  thus:  'Academies,  etc., — 
■itain  and  Ireland,  —  London,  Royal  bo- 
rhe  t«wu8  are  now  arranpjed  alpha beti- 
gardle^s  of  countries.  Only  completed 
B  fully  entered  :  works  in  progress  are. 
t>to  the  rule  of  the  museum,  catalogued 
^bte  of  the  first  volume,  and  the  words 
HL*  The  work  covers  the  greater  part 
iiientific  literature  of  the  world.  When 
logue  of  '  periodical  publications '  is  fin- 
HK  will  Iw  little  relating  to  science  which 
»  found  under  appropriate  heads  in  one 
her.  It  -seems  like  looking  the  gift-horse 
outh,  but  we  cannot  refrain  from  oljserv- 
the  value  of  thetM?  five  volumes  would  be 
idy  increased  if  some  approximation  to  a 
:  could  be  added  to  them.  It  would 
\  task  to  have  headings,  •  Chemifetrj/ 
•  Geology,' etc.,  under  which  were 
of  the  towns  where  societies  on 
bj«cls  are  to  l»e  found.  The  student 
len  have  before  him  at  a  glance  the  names 
e  Hocieties  on  the  globe  working  at  any 
,r  subject.     Instances  will  pi-esent  them- 

fry  student  in  wliich  the  first  name  of 
d  that  by  M'hicb  it  has  to  be  sought  in 
e,  does  not  always  indicate  the  sphere 

I  valuable  (tapers,  —  'The  six  inner  satel- 
atum,'  and  •  Observations  for  stellar  jiar- 
tlie  results  of  recent  work  with  the  2G>inoh 


equatorial,  have  just  l>efn  published  by  Profesaor 
Hall  as  Appendices  I.  and  IL  of  the  Washington 
observations  for  1883. 

—  The  statue  of  Liberty  on  Bedloe's  Island » 
New  York  bay,  when  completed,  will  be  illumi- 
nated at  night  in  a  decidedly  novel  manner.  The 
torch  of  the  statue  will  contain  eight  electric 
lamps,  of  six  thousand  candle-power  each,  the 
light  from  which  will  be  thrown  directly  upward, 
making  a  jiowerful  beam  and  cloud  illumination. 
Fom-  or  eight  lamps,  of  six  thousand  CAnd!e-|»ower 
each,  will  reflect  their  light  upon  the  statue,  illu- 
mhiatlng  it,  and  causing  it  to  shine  forth  in  bright 
relief. 

— The  reduction  of  aluminium  by  means  of  the 
electric  current,  now  carried  on  by  tl»e  Cowles 
company  of  Cleveland,  O.,  is  not  effected  by  the 
voltaic  arc,  as  is  generally  supposed.  In  the 
Cowles  process,  a  connection  is  established  between 
the  carbon  terminals  through  the  medium  of  a 
mass  of  finely  pulverized  carbon  and  other  mate- 
rials, the  terminals  being  drawn  some  distance 
apart  after  the  circuit  has  tieen  established.  By 
this  system  the  intense  heat  of  the  arc  is  mwlified, 
antl  diffused  through  a  large  area  of  minute  par- 
ticles, keeping  them  at  a  constant  incandescent 
beat,  thereby  effecting  the  reduction  of  the  moat 
refractory  materials. 

—  Tlie  Journal  of  the  Society  of  arte  staled,  that, 
fnim  an  oflicial  report  lately  issue*!,  it  appears 
that  the  production  of  manganese  in  Russia  is 
steadily  increasing.  The  ext^oriB  for  the  first  four 
months  of  this  year  amounte<l  to  9,(KXJ  tons,  as 
against  4.500  tons  for  the  corresixinding  |>eriotl  of 
1885.  This  is  shipped  principally  from  Poti, 
where  it  is  conveyed  by  the  Triincaucasian  rail- 
way from  the  mines,  in  order  not  to  interfere  with 
the  petroleum  trade  of  the  neighboring  port  of 
Batoura.  Owing  to  the  l>ad  condition  of  the  con- 
veyance used  in  transporting  it  from  the  mines  at 
Tchiattxjr  to  the  Transcaucasian  railway,  large 
lumps  of  ore  only  can  be  carried,  the  result  being 
that  the  smaller  pieces,  which  are  equal  to  two- 
thirds  of  the  total  quantity  extracted,  are  wasted, 
although  equal  in  quality  to  that  exported. 

—  FVom  one  ton  »>f  ordinary  gaa-coal  may  be 
produced  1,500  pounds  of  coke,  20  gallons  of  am- 
monia water,  and  140  [wunds  of  coal-tar.  By 
destructive  distillation  tlie  coal-tar  will  yield  69.6 
pounds  of  pitch,  17  jwunds  of  creosote,  14  pounds 
heavy  oils,  9.5  jwunds  of  naphtha  yellow.  6.3 
ixiunds  uapiithaliue,  4.75  p<iunds  naphtbol.  2.25 
pounds  alazarin,  2.4  pounds  solvent  naphtlia,  L5 
pounds  phenol,  1.2  yjounds  aurine,  1.1  pounds  ben- 
zine, 1.1  pounds  aniline,  0.77  of  a  pound  tolui- 
dine,  0.46  of  n  fiound  anthracine,  and  0.9  of  a 
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pound  tolnene.  From  the  latter  is  ohtaiiied  the 
new  sulietance  known  as  saccharine,  which  is  230 
times  as  sweet  as  the  best  cane-sugar,  one  part  of 
it  giving  a  verj"  aweet  taste  to  a  tljousand  i>art8  of 
water. 

—  Plern'o-pneumonia  is  reported  to  be  raging 
with  unprecedented  violence  among  cattle  in 
Montgomery  county,  Penn.  Eighteen  cases  have 
occurred  in  one  township. 

—  Recent  evidence  obtnined  in  one  of  the  ice- 
cream poisoning  cases  m  I^Iichigan,  known  as  the 
Lawton  case,  conBrms  tlie  views  expressed  by  Dr. 
Vaugban,  that  it  was  due  to  lyrotoxicon.  It  ap- 
pears that  the  cream  was  frozen  in  an  old  wooden 
building,  which  had  been  previously  used  as  a 
meat-maiket,  but  had  been  unoccupied  for  some 
time,  and  was  in  a  most  unsanitary  condition,  ad- 
mirably adapted  to  pollute  the  cream  and  render 
it  poisonous. 

—  Cholera  appears  to  be  on  the  increase  in 
southern  Europe.  Our  last  rejwirt  announced  its 
presence  at  Pestb.  where,  since  tliat  time,  numerotis 
cases  have  occurred.  Sardinia  is  now  said  to  be 
infected, 

—  At  a  recent  meeting  of  the  state  board  of 
health  of  Michigan,  an  analysis  was  presented  of 
five  hundred  deaths,  at  ages  between  eighteen  and 
sixty-flvo,  which  <>cciirred  in  the  Michigan  ttiutual 
life-inHuronce  company  during  eighteen  years. 
The  chief  causes  of  death,  in  ortler  of  frequency, 
were  lung  consuniption,  pneumonia,  typhoid-fever, 
apoplexy,  heart-disease,  cancer,  Bright's  disease, 
and  quick  consumption.  The  average  age  of  the 
decetlents  from  typhoid-fever  was  38.5  years  ; 
from  lung  consumption,  40.17;  from  apoplexy, 
51.10;  from  cancer,  4*5.90;  and  from  Bright's 
disease,  64.'»0.  Those  who  died  from  consump- 
tion were  of  more  than  average  height,  of  light 
weight,  and  had  a  small  exi>aasion  of  chest.  The 
averafi:e  height  was  5  feet  11  inche?*,  while  the 
weight  WHS  but  139.45  pounds,  and  the  expansion 
of  Lhr  client  but  2,03  incites.  This  character  of 
organization  sin  tidd  lead  its  in>«M'ss(ur  to  great  care 
in  his  mode  of  life  and  surroundings.  While,  of 
course,  it  does  not  net*s»faTiIy  denote  a  tendency 
to  tuberculous  disease,  it  is  at  lea^t  a  suggestion 
which  is  well  worth  attention  and  consideration, 

—  iyyme  faint  idea  of  the  prevalence  of  s^mall- 
pox  in  London  last  year  can  be  gained  by  the 
statement  that  eleven  thousand  persons  suffering 
with  tlii-H  disease  or  recovering  from  it  were  trans- 
ported by  steamer  between  London  and  Pur  fleet, 
where  the  floating  hosiiital  was  located.  This 
hospital  had  at  one  time  four  hundred  patients 
within  its  walls  for  treatment,  and  not  iti frequently 
a  hundred  would  seek  admittance,   being  carried 


from  the  city  by  one  of  the  three  sU*amers  wl»ich 
were  assigned  to  this  service. 

—  The  Massachusetts  state  l>oard  of  health  f*-l 
ports  that  their  chemist  has  found  the  following  J 
adulterations:    milk,  adulterated  by  the  addition] 
of  water  and  coloring-matter,  and  by  the  abstrac' 
tion  of    cream  ;    spices,  addition  of   atarch  and] 
other  foreign  powders ;  cream-of -tartar,  substitu- 
tion of  starch,  gypsum,  and  other  cheaper  suh-J 
stances  ;  baking-powders,  alum  ;  honey,  subetiia- 
tion  of  cane-sugar  and  glucose  ;  molasees,  addilio 
of  glucose  and  presence  of  tin  ;   maple  svigar 
sirup,    presence  of  glucose  ;  confectionery,  te 
alba,    poisono^is   coloring-matter,    fusel    oil.   an  J 
arsenical  wTappers :  canned  fruits,  vegetables,  and 
meats,    presence    of    metallic   poisoiia.      Opium, 
cinchona,  and  other  drugs  have  also   been  fouod 
adulterated.     Hince  lft82,  when  the  law  wim  poned 
providing  for  the  Insjjection  of  food  and  drugs, 
one  hundred    and   seventy-five   complaints  havv 
been  made  to  the  courts  for  violation  of  its  pro- 
vision. 

—  Prof.  W.  H.  Pickering  and  aasiatanto  «it- 
neaaed  the  ecUpse  of  the  sun.  Aug.  29,  at  Greqad* ; 
and  of  that  event  the  profeeeor  writea,  **Tbe 
eclipse  passed  off  successfully,  and  we  lost  onlj  4ft 
seconds  out  of  the  226  through  clouds.  1  bftd  { 
eighteen  assistants  selected  from  the  i&Ianden. 
and  they  all  did  very  well.  I  think  my  reaulii 
will  be  very  satisfactory." 


LETTERS  TO  THE  EDITOR. 

•t»Corrc*pondem«  art  ryijwMMd  to  be  ob  brifJ  (m  jw<Mt   IM^ 
wrUer'B  name  U  in  all  cOBet  rr<t%tlrt'tl  nt  prtiofitfgoodfaMk. 

The  source  of  the  MississippL 
In  the  issue  of  Science  for  Sept.  24,  Mr.  Pwirw 
Gilefi.  in  advocating  Captain  Olaxier's  claim  to  the 
dificovery  of  the  true  source  of  tb©  Mississippi,  say*.— 
••  There  is  nothing  to  be  found  in  School<?nift'i 
narrative  to  show  that  be  penetrated  south  of  Itasc* 
He  speaks  of  an  inlet  to  Lake  Itasca  leading  from  • 
smaller  lake  to  the  south,  but  clearly  did  not  Tuil 
that  8malk>r  lake,  and  hence  did  not  '  diseorror'  it, 
Nor  was  it  known  to  exist  by  Mr.  Nicollet,  whocwii« 
after  bim.  Thu  latter  explorer  states  that  ti>ere  an 
five  ereeks  falling  into  Itasca.  Captain  Glazier  dis- 
covered sii,  the  sixth  originating^  in  a  lake  <not  • 
lakelet)  about  five  milee  to  the  «outh  of  Itaaca.  Thi» 
lake  was  not  known  to  Nif^ollet.  It  lies  oeariy  due 
south  of  the  western  arm  of  Itasca.  He  visit&d  lh« 
others  (which  are  mere  ponds),  but  mi&sed  the  muil 
important  one,  probably  owing  to  difficulty  of  arc««. 
tbe  soil  around  it  and  for  some  distance  from  it  b«ifif 
extremely  swampy,  and  its  inlet  to  Lake  Itasca  coO' 
pletely  bi^Men  by  tbe  densest  reRetotion.  Such  W 
inlet  could  not  have  been  known  to  exist,  exctpl 
from  the  information  of  the  Indian  whose  hunt ia^^  J 
ground  waa  in  the  immediate  nfi^btMirhood.  t^X 
'infant  MissiRsippi '  flows  from  this   '    '  '; 

until  Captain  Glazier  forced  his  w«y  i 

Elsewhere  Captain  Qlaaier  has  UjI.\  _     -„~t 
lake  is  "about  a^mile  and  a  half  in  great e«e  diuhl 
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143,  and  spent  a  few  hours  the  next  day  in  making 
his  great  explorations.  The  accuracy  of  this  map 
was  fully  verifi>?d  by  the  late  Mr.  0.  E  Garrison, 
who  went  carefully  over  the  ground  in  July,  1880, 
in  the  service  of  the  tenth  U.  S.  census  and  of  the 
Minnesota  geological  and  natural  history  survey. 
Mr.  OarriBon  travelled  from  south  to  north  over  the 
▼ery  line  of  Mr.  Pearce  Giles's  '  infant  Mississippi,' 
bot  be  f&i)ed  to  find  it;  nor  did  he  Bnd  any  oiber 
stream  flowing  northward  from  any  point  more  than 
two  miles  south  of  Itasca.  The  map  is  also  certified 
to  be  correct  by  the  laud  and  timber  agents  of  the 
Northern  Pnoific  railroad,  who  have  been  over  every 
qnarter-aectitin  of  the!«e  townships  repeatedly  tnuce 
the  official  survey  in  1875.  I  have  now  before  me  a 
copy  of  a  letter  from  one  of  these  hordy  and  intelli- 
gent woodflmen,  written  in  October,  1875,  describing 
a  trip  over  this  very  ground,  right  on  the  hoels  of  the 
government  surveyors ;  and  his  report,  while  fully 
def,cnbing  Elk  Lake  and  Lake  Itasca,  makes  no  men- 
tion of  any  such  lake  or  stream  as  Mr.  Pearce  Giles 
describes  above. 

The  scale  of  the  map  is  certainly  adequate  for  Mr. 
Pearce  Giles's  use.  Each  finiall  square  represents  a 
square  mile,  and  the  map  thus  shows  us  a  stretch  of 
fully  seven  miles  south  of  Itasca. 

It  is  due  to  ''the  majority  of  American  geographers 
and  map  makt^rs,"  who,  according  to  Mr.  Pearce 
Giles,  ''now  recognize  Lake  Glazier  as  the  primal 
reservoir  of  the  Great  River;"  that  he  or  Captoin 
Glazier  point  out  the  exact  location  of  bis  lake,  since 
BO  nianyoflScial  and  unofficial  expedition!^  have  failed 
to  find  it. 

But  really  is  not  Mr.  Pearce  Giles  clainiini;  too 
much  for  Captain  Glazier,  in  view  of  what  has  al- 
ready been  published  by  the  captain  and  members  of 
his  party  i  This  is  ibe  way  one  of  the  party,  Mr. 
Bartlett  Chauning  Paine,  described  the  '  infant  Mis- 
sissippi'  and  'Lake  Glazier'  in  a  letter  to  the  St. 
Paul  Pioneer  press,  dated  Aug.  8,  1881  :  — 

'*  We  started  for  the  upper  end  of  the  lake  [Itasca] 
early  next  mnrTiing,  finding  when  we  reached  it  that 
it  terminated  m  bulrushes  and  what  seemed  lo  l>c  a 
swamp.  Our  guide,  however,  took  us  through  the 
rushes,  and  we  found  that  a  sniall  but  swift  stream 
entered  here,  up  which  with  difficulty  we  pushed  our 
canoes.  This  stream  is  about  half  n  mile  long,  and 
flows  from  one  of  the  prettiest  lakes  we  have  seen  on 
our  trip.  The  Bborein  are  high  rather  than  marshy, 
and  covered  with  verdure  ;  and  (he  lake,  which  is 
nearly  round,  its  regularity  being  broktm  by  but  one 
point,  baa  a  greatest  diameter  of  a  mile  and  a  half, 
or  perhaps  two  miles.  Into  this  lake  How  three 
small  streara»  which  rise  in  marshy  ground  from  a 
mile  to  three  mites  from  the  lake.  Having  previously 
estimated  the  volume  of  water  flowing  into  Itasca  by 
all  the  streams  contributing  to  it,  and  found  the  one 
from  this  lake  much  in  excess  of  that  of  others,  wo 
held  ft  little  meeting  on  the  point,  and  uoanimou.sly 
voted  to  call  the  new-founii  body  of  water  Lake 
Glazier,  in  honor  of  the  head  of  our  party." 

Every  reader  of  this  letter  will  agree  with  me  in 
saying  that  Mr.  BartlettChauning  Paine  is  deBoribinu, 
not  a  new-found  Lake  Glazier,  but  simply  Elk  Lxke 
of  the  government  survey  of  1875.  —  that  and  nothing 
else.  Further,  Captain  Glazier's  own  map,  a  fac- 
simile of  a  part  of  which  is  here  given,  aKtees  with 
Mr.  Paine,  and  shows  Lake  Glazier,  as  measured  by 
the  scale,  less  than  a  mile  south  of  Lake  Itasca.  It 
is  evident  that  Oaptain  Glazier  may   have   really 


thought  that  be  was  the  first  white  miin 
Lake. 

But  that  was  not  to  be  wondered  at.  PeopI 
erally  did  not  know  about  Elk  Lake,  and  Qi 
Glazier  had  won  a  little  temporary  fame,  which 
be  considered  nothing  worse  than  laughabli 
might  have  acknowledged  his  blunder,  and  gi 
making  money  lecturing  on  the  '  Heroes  of  ] 
sippi  exploration,'  of  whom  he  had  ceased  to  \ 
cbiefest  and  lost.  This,  however,  does  not  s< 
suit  the  captain  and  his  friends,  and  they  are  4 
a  last  desperate  effort  to  distort  the  facts 
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Khy  to  suit  their  ambitions  and  eonceitii. 
issness  of  their  actual  discoveries  bein^  i 
now  propose  to  strike  out  five  miles  to  thai 
the  crest  of  the  ht'ights  of  land,  and  lo 
Lake  Qlaaier  to  suit  themselves,  whinh  noH 
ever  set  eye  upon.  Until  wat«r  can  be  made! 
up  hill,  this  latest  Lake  Glazier  wiU  not  onsi 
purpose.  The  crest  of  the  heights  of  land  i 
about  three  miles  from  the  southern  estred 
Lake  Itasca.  Yet  Captain  Glazier  would  hnv^ 
lieve  that  above  Lake  Itaiica  he  found  fire  q 
'  infant  Mississippi,' one  and  a  half  mile 
Glazier,'  and  inlets  of  the  latter  reaohin 
two  farther  south,  —  in  all,  a  continuous  < 
flowing  into  Lake  Itasca  from  a  point  i 
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jae  Boulh  from  the  western  arm  of  that 
bte  the  case  is  to  prove  its  ab(!urdity.  So 
r.  Pearce  Giles's  latest  verBiou  of  '  Lake 
I  Hkxrv  D.    Habbow«r. 

Bh  Kev  Tork. 

Glaciers  and  glacialists. 
.  t)  Dtiua,  in  Sciencr  f.r  Aug.  20,  Miyi, 
ir«  of  the  Museum  of  comparative  xofllogy, 
Mr.  Alexander  Agasaiz,  and  not  by  his 
l&i^,  Prof.  Louis  A(?aftfiK  got  a  first 
[lousmul  dollars  from  the  legialature  of 
for  the  puWioation  of  those  memoips. 
is  by  The<->dore  Lvman,  and  was  issued 
The  title  is  *'  Memoirs  of  the  Museum 
jtc.Cilog'y,  at  Harvard  colleife."  vol.  i., 
a,  4*  ;  conteute,  illustrated  cata- 
tbau  twelve  volumes  have  been 
during  Louis  Agassis's  life. 

,  ,^ itioo   of   '  Mr.  Marcou's  charge 

^Vlexander  Agassis/  etc.,  it  is  almost 
—  at  least  for  those  who  have  read  my 
lay  that  I  have  made  no  charge  of  any 
t  Mr.  Alexander  Agassiz,  and  that  his 
even  referred  to.  Jui«s  MaBCOC. 

,  S<?pt.  11. 

lea  was  commenced  as  '  Illustrated  cata- 
not  as '  Memoirs/  each  number  indnpeod- 
1 ;  these  numbers  were  not  collected  into 
til  after  Louis  Agaasia's  death,  when  the 
nber  <9)  of  the  second  volume,  published 
a  eutitled  *  Memoirs,'  and  the  titles  to  the 
Volumes  (the  third  volume  consisted  of 
^  first  printed  and  distributed.  —  Ed  ] 

t! 


Barometer  exposure, 
jce  with  *  Gan's  '  sugi?estion  in  JScw-ncf, 
herewith  present  a  copy   of  the  baro- 
of  Blue  Hill  observatory  for  the  three 
0  a.¥.  to  12  M  of  Feb.  27,  13S6. 


SAM  to 
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ll^raph  from  which  this  is  taken  is  a  Draper 
and  multiplies  three  times.     Its  readings 
fer  \vht  than  one  onf-hundredth  of  au  inch 
ri*n<ltng4  of  an  adjacent  standard   Hicks 
■.s  it  li    which  its  readings  are  compared 
i  h'-'  barograph  ia  situated  in  the  lower 
twfv story  lower.     The  air  passes  freely 
ower  to  an  upper  room,  through  a  register- 
In  the  top  of  this  upper  room  is  a  trap- 
ug  out  OD  the  roof.     The  roof  is  flat,  with 
ret  around  it,  and  the  trap-door  opens  a 
9  north  of  th*?  centre,     A  picture  of  the 
y  will  be  found  in  Science,  v.  p.  440. 
d  movenienl  during  the  three  hours  given 
rrani  was  35,  60,  and  64  miles  respectively, 
"by    a   Draper  anemograph.      Tne   wind- 
(rere  quite  large  all  day  of  the  27th  ;  and 


the  portion  of  the  curve  given  in  the  above  diasram 
is  but  a  sample  of  the  whole  barograph  curve  of  that 
date,  only  the  oscillations  at  an  earlier  hour,  when  the 
wind- velocity  was  greater,  are  more  rapid  and 
slightly  Isrger,  excepting  the  sharp  depression  at 
10.20  A  X.  This  portion  of  the  curve  was  selected 
in  order  t<}  exhibit  this  sharp  depression,  which  waa 
coincident  with  the  ofH-ninif  of  the  trap-d*.M>r  in  the 
tower,  Thp  boropraph  was  observed  immediately 
before  and  immediately  after  the  opening  of  the  trap- 
door. The  exact  interval  between  opening  the  trap- 
door and  observing  the  barograph  is  not  known,  but 
was  probably  less  than  a  minute  ;  and  I  feel  no  doubt 
whatever  of  the  coincidence  of  the  fall  of  pressure 
with  the  opening  of  the  trap-do<:>r. 

Several  similar  depressions,  though  not  so  decided, 
because  the  wind- velocity  was  less,  were  noted  at  a 
later  date,  when  one  olt«erver  watched  the  barograph 
while  another  opened  the  trap-door;  and  the  fall  of 
pressure  coincident  with  opening  the  door  was  un- 
doubted. The  depression  shown  on  the  diagram  at 
11.85  A.M.  is  found  to  be  coincident  with  a  marked 
increase  in  the  mind's  velocity,  lasting  several 
minutes,  followed  by  a  more  permanent  increase  after 
noon. 

The  following  note  was  written  on  the  barograph 
sheet  of  the  27th,  immediately  after  it  was  removed 
from  the  instrument :  *'  The  sharp  dopression  at  10.20 
A.M.  was  caused  by  opening  hatch  on  tow er ;  the  other 
sharp  depressions  correspond  with  severe  gusts  of 
wind."  On  this  date  the  up-and-down  OBcillations  of 
the  mercury  in  the  standard  Hicks  barometer  were  so 
rapid  that  it  was  almost  impossible  to  set  the  vernier 
accurately.  Mr.  F.  V.  Pike  informs  me  that  he  bad 
the  same  difficulty  in  reading  his  standard  barometer 
at  Newbury  port,  Moss.  Such  oscillations  of  the  baro- 
graph as  those  oti  the  diagram  are  quite  common  on 
Blue  Hill.  They  begin  to  be  noted  with  wind-veloci- 
ties of  about  thirty  miles,  and  increase  in  range  with 
increased  velocity  of  the  wind,  though  winds  from 
certain  directions  seem  to  have  more  intluence  in  pro- 
ducing them  than  from  other  directions.  This  is 
probably  owing  to  the  position  of  the  apertures.  A 
rapid  increase  or  decrease  of  the  wind's  velocity  as 
much  as  ten  miles  is,  I  think,  always  accompanied 
here  by  a  corresponding  decrease  or  increase  of  press- 
ure, which  leads  me  to  believe  that  even  small  wiud- 
velocities  affect  the  barometer  readings ;  but  the 
small  oscillations  spoken  of  above  do  not  occur,  be 
cause  the  difference  between  the  velocity  of  a  gust 
and  of  a  succeeding  lull  is  not  great  enough  to  pro 
duce  them.  I  see  no  reasons  for  believing  that  the 
barometer  is  any  moreaffecte  )  by  the  wind  here  than 
elsewhere.  '  Gan's  '  «lateniei»t  that  be  found  small 
oscillations  of  the  barograph  with  wind -velocities  of 
about  twenty  miles,  a  smiilar  atatemeot  by  Mr.  E.  B. 
Weston  of  Providence,  R.  I.,  and  the  statement  of 
Mr.  Pike  that  he  bad  found  rapid  oscillations  of  his 
barometer  during  the  high  wind  of  Feb.  27,  con- 
vince me  that  the  effect  of  the  wind  on  the  barome- 
ter 18  universal.  H.  Rxuj  Clatton. 
Blue  Hl}l  meteor,  obterv  ,  Sept.  21. 

These  serrations  furnished  by  Mr.  Clayton  are 
certainly  very  extraordinary.  It  will  be  noticed  that 
the  trap-door  is  not  upon  a  broad,  Hat  roof,  and  ala:> 
that  there  is  only  one  of  the  effects  which  can  be 
regarded  as  .05  below  the  general  trend  of  the  press- 
ure trace.  It  seems  probable  that  the  barometer 
suspended  by  long  steel  springs  has  a  tendency  to 
magnify  the  effect.     If  it  can  be  shown  that  the  total 
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effect  here  friven  ui  clue  to  the  actual  formatiori  uf  a 
partial  vacuum  produced  by  the  wind  blowiiifif  ocross 
the  trap-door,  and  not  to  a  fault  in  the  baroRrapb,  I 
will  accept  it.  Certainly  any  such  eflFect  as  this  could 
have  \)e»a  eatiily  learned  lone  ago  by  the  watching 
an  ordinary  barometer.  I  have  watched  the  ba- 
_  ometer,  both  mercurial  and  android,  in  very  hifrh 
~wind«,  and  have  never  seen  any  thing  at  all  like  this 
effect.  Oait. 

Oct.  I.  

Constitutioa  of  the  earth. 

R«adtnfc  yesterday  the  address  of  the  preHdent  at 
the  British  association  for  the  advancement  of  science 
at  the  recent  meeting-  in  Birmingham,  it  seemed  to 
me,  that,  in  diseussinir  the  geology  of  the  Atlantic 
and  the  coni^titution  of  the  earth,  too  much  is  ordi- 
narily attributeil  to  original  action  of  sedinaontary 
deposition. 

In  the  Scientific  American  of  June  19.  1885,  is  a 
Kectirin  of  the  earth  on  a  scale  of  five  inches  to  its 
diameter.  Upon  this,  in  a  greatly  exaggerated  verti- 
cal scale,  are  figured  the  heights  of  mountains  and 
the  depths  of  the  ocean.  But  in  a  smaller  figure  the 
author  shows  that  tbe  tbiti  line  used  to  deacrilie  the 
circumference  would,  in  itfl  tbickaess  aloiii«,  include 
the  whole  of  the  depnrtures  of  the  mountain-peaks 
and  deepest  seas  from  the  true  circle  or  elhpse  which 
should  represent  tbe  outline  of  the  globe  If  we  sup- 
pose a  five  inch  globe  of  terracotta  (red  and  well- 
burned  clay)  to  be  dipped  for  a  few  moments  into  a 
muddy  ditch,  when  it  cornea  out  with  a  Aim  of  water 
adhering  to  its  surface,  this  thinnest  film  filled  with 
aoimaicules,  adhering  but  so  quickly  evaporating, 
will,  on  this  scalp,  represent  all  th«?  water  containe«l 
in  all  the  oceans  and  lakes  ;  and  the  small  quantity 
which  the  slightly  ptirous  terra-cotta  globe  has  ab- 
sorbed will  represent  a  greater  quantity  of  water 
than  alii  that  is  contained,  or  ever  has  been  contained, 
in  the  depths  and  caverns  and  fissures  of  tbe  earth 
itself. 

The  microscopic  Desrnidiaceae,  Pleurosigmao,  wrig- 
gling vibriones  and  bacilli,  so  well  known  to  modern 
science,  and  playiug  such  important  parts  in  life  and 
death  of  man,  will,  swimming  in  tbe  adherent  film, 
be  greatly  magnified  representations  of  tbe  huge 
monsters  which  crawled  in  the  slime  of  morasses, 
and  swam  in  the  oceans  of  primeval  chaos,  when  the 
earth  first  took  form,  and  c«a»ed  to  be  void.  The 
almost  iuMnitesimal  film  of  water  will  represent  all 
the  water  that  ever  constituted  a  part  of  this  world 
in  which  w©  live  :  for  science  tells  us  that  no  violence 
has  ever  been  able  to  project  a  stone  beyond  the 
sphere  of  tbe  earth's  attraction,^  and  that  no  vapor  of 
water,  no  gas,  can  float  in  the  thin  ether  which  sur- 
rounds or  penetrate.«i  our  fifty  miles  of  atmospheric 
depth.  What  part,  then,  in  the  constitution  and  for- 
mation aud  changes  of  the  matter  forming  tbe  depths 
of  tbe  earth  csn  this  very  small  proportion  of  water's 
sedimentary  deposits  play  in  the  general  construction 
of  the  globe  f  To  ua  infinitesimal  booties,  the  sur- 
rounding rocks  are  immeuse.  Seen  from  the  planet 
Mars  in  connection  with  the  whole  mass  of  the  earth, 
what  are  they  I  A  skin,  an  envelope,  thinner  than 
the  model's  adhering  watery  Him  Certainly  wo  are 
more  directly  inter<»sted  in  the  Buperlicial  strata 
which  we  can  see  and  feel  than  in  the  deep  masses 
of  which  we  can  learn  so  little  that  we  speculate  as 
to  whether  they  are  solid  or  fluid  without  reaching 
certainty.     But  the  depths  in  the  general  plan  and 


constitution  of  matter  far  outweitrh  the  ^nrfnrr  for-l 
mations.  And  fire  (for  they  are  c»-m  toiiilv  hut]  bail 
bad  much  more  to  do  in  moulding  the  earth  " 
water  and  its  sediment*.  M.  C.  MsiOS, 

WuhingtOD,  D.G.,  Sept.  SL 


The  excessive  voracity  of  the   female   Mantis, 

A  few  days  since,  I  brought  a  male  of  Mantis  caruiiiu 
to  a  friend  who  had  been  keeping  a  solitary  female  of 
a  pet.  Placing  them  in  the  same  jar,  the  male,  m 
alarm,  endeavored  to  escape.  In  a  few  miDutes  tha 
female  succeeded  in  grasping  him.  She  first  bit  off 
his  left  front  tarsus,  and  consumed  the  tibia  bD'J 
femur.  Next  she  gnawed  out  his  left  eye.  At  thif 
the  male  seemed  to  realize  bis  proximity  to  one  of 
the  opposite  sex,  an<I  began  to  make  vain  endeaT-^r* 
to  mate.  The  female  next  ate  up  his  right  front  ler, 
aud  then  entirely  decapitated  him,  devouring  hi* 
head  and  grnawing  into  his  thorax.  Not  until  she  bad 
eaten  aU  nf  his  thorax  except  about  three  millimetr**, 
did  she  stop  to  rest.  All  this  while  the  male  hadcnn- 
tinued  his  vain  attempts  to  obtain  entrance  at  '"^ 
valvules,  and  be  now  succeeded,  as  ahe  volants 
spread  the  parts  open,  and  union  took  place.  ::w. 
remained  quiet  for  four  hours,  and  the  remnao»  oi 
the  male  gave  occasional  signs  of  life  by  a  moremral 
of  one  of  his  remaining  tarsi  for  three  hours.  The 
next  morning  she  bad  entirely  rid  herself  of  h«r 
spoQse,  and  nothing  but  his  wings  remained. 

The  female  was  apparently  full-fed  when  the  mail! 
was  placed  with  her,  and  had  always  been  plenti- 
fully supplied  with  food. 

The  extraordinary  vitality  of  the  species  which  per- 
mits a  fragment  of  the  mde  to  perform  the  art  of 
impregnation  is  necessary  on  account  of  tbe  rapacilf 
of  the  female,  and  it  seems  to  be  only  by  accident 
that  a  male  ever  escapes  alive  from  the  embraf^ea  of 
his  partner. 

Weatwooil  quot^es  from  the  Journal  df  phygiqti, 
1784,  au  instance  in  which  the  female  of  the  Enropen 
species  —  Mantis  religiosa  —  decapitated  the  tatk 
before  mating ;  but  I  know  of  no  record  of  a  aimikr 
occurrence  with  M.  Carolina,  nor  of  the  farther  mnll- 
lation  described  above. 

Riley,  in  bis  'First  monthly  report,'  p.  151,  sayi. 
"  The  female  being  tbe  strongest  and  most  voraciofls, 
the  male,  tn  making  bis  advances,  has  to  risk  his  life 
many  times,  and  only  succeeds  in  grewpiag  her  by 
slyly  and  suddenly  8urpri.<«ing  her  ;  and  even  thea  h* 
frequently  gets  remorselessly  devoured." 

In  Packard's  >  Guide.'  p.  ST.?,  we  find.  "  ProfMMr 
Saabom  Teanay  tells  me  he  has  observed  the  femafo 
after  sexual  union  devour  the  male." 

L.  O.  HowASO. 
Washington,  D.C.,  Sept.  87. 


A  mummified  firog:. 

My  letter  which  appeared  in  your  issue  of  Sept.  ti, 
describing  the  specimen  of  a  mummified  Hyla,  eoa- 
tained  an  error,  which  I  here  wish  to  correct.  TTw 
frog  was  taken  from  the  McLean  county  coal-shaft  of 
lUinois.  and  not  of  Pennftylva&ia,  as  stated,  and  tha 
newspaper  account  was  published  in  Burlington,  lU 
There  is,  however,  a  McLean  county  in  PeoosylrajiiA. 
and  it  was  through  this  fact  that  the  slip  iu  qaestion 
occurred.  R,  W.   Savrntm. 

Fort  Wtogate,  V.  If  ex..  Sept. ». 
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FRIDAY,  OCTOBER  8,  1888. 


flSTORY  ^U\D   POETRY  IN   OEOOBAPHJ 
CAL  NAJdLS. 

At  S  meeting  of  the  Scottish  geograi»hical  st>- 

ty   lurid  the  eM  of  July,  Prtifessoi    Miklejohu 

:i   pttp^r  on   tlie  alx>ve   subject.     Profefisor 

i^jcthn    first    reminded    his     hearers    of    the 

ty-stricken  treatTncoit  of  geograpliy  now  in 

"Vogu©  in  our  schools,  and  aft^er  pointing  out  hctw 

.v...„r..i,|,y,  if  taught  intelligently,  might  l>e  made 

lOtl  of  more  interest,  he  treated  th«i8|>ecial 

:-^\i>>u  of  his  jiaper  as  follows  :  — 

b  there  any  ii«:t88ihl(i>  source  of  interest  in   the 

I  which  geography  presents  tt>  ub  with 

og  profuaenesa  ?     Do  the  uamea  them- 

"roDBtilute  one  of  the   tentacles  that   may 

cat«;h  the  attention  and  entangle  the  interest  of  an 

iwmkening  mind ?     Will  miae  knowledge  of  what 

Immos  really  are  and    mean  throw   light  upon 

I  g>e<^raphy,  and  will  geography  tlirow  light  upon 

[  them  y     For,  in  any  m'hool  subject,  it  is  clearly 

I  th*  educational  duty  of   the  teacher  to  employ 

«?very    fxiaiible   source  of    interest,   provided  this 

<loee  not  coaijiel  him  to  wander  from  the  subject 

I  it«etf.     I  think  we  shall  tlnd,  after  a  very  short 

I  inquiry,  that  there  lies  iu  the  names  alone  a  moat 

f  ol  and  legitimate  source  of  interest,  and  one 

;  letttiw  additional  attractions  to  the  study  both 

ipM!graphy    and  history.     As  things    are    at 

t  preami,  fr«:'gra  pineal  names  are  treated  as  finali- 

Itir-  vhich  you  cannot  go,  — as  what  the 

lolil  pluUjsopbers  used  to  call  •  ultimate 

fforf  iiy  into  and  analysis  of   which  are 

LK  OS  aif^.     There  was  in  the  lieginning  of  the 

aevfinih  ts-ntury  a  prince  of  Northuuibria  in  this 

I  isLumI.  who  was  very  successful  in  his  campaigns, 

I  and  who  pushed  his  frontier  line  as  fjir  rhjrth  as 

I  tJve  river  Fortlu     He  found  there  a  high  rock  (a 

hilJ  furt  or  (iun),  and  to  it  he  gave  the  name  of 

Uanr^lin.     l^tU'r  on,  the  growing  city  took  the 

I  Teiit^mir    name   of    a     (ortifle<l    place    (Ifurg   or 

I  boraught,  and  wns  henceforth  known  U>  the  world 

M    B«lluburgh,     Let  us  contrast 

kUti^  L;h  in  the  south,  —  with  CiJH/er- 

flite   uume    Canterbury  contfiins    within 

rhole  history  of  LIngland  written  small. 

[VinCof  all.  tlu*re  is  the  LVltic  pivlix  runt,  which 

I  to  bv  the  *t}Utliern  form  of  the  <«aelic  ceann 

I  Ik  tiMu]  or  point),  —  nnmts  which  we  lind  La  Can- 


more,  Cantire,  Kinross,  and  many  others.  The  t 
is  an  inorganic  addition,  put  there  for  a  rest,  as  in 
the  Worcestershire  (lent  for  glen.  The  er  looks 
like  a  quite  raeaningless  HutUx  to  cant.  But 
it  is  far  from  being  only  that.  It  is  the  pared- 
down  form  of  an  important  word, — of  the  old 
Anglo-Saxon  or  Old-English  genitive  pluial  irara. 
The  full  form  of  Canterbury,  then,  is,  Canta- 
warabf/rig,  or  'the  borough  of  tlie  men  of  Kent.' 
The  flattening  of  Kant  into  Kent  may  be  compared 
with  that  of  btink  into  lieiuih  ;  of  Pall  Mail  into 
peU-mclJ :  and  of  many  other  doubleta.  The 
lighter  and  easier  ending  in  y  points  to  the  fact 
that  tlie  southern  Teuton  got  ri<l  of  his  gutturals 
at  an  earUer  date  than  the  northern  Teuton  did  ; 
and  this  fact  is  recorded  in  the  ending  gh,  whic-b 
was  no  doubt  sounded  in  the  throat  —  borough  — 
up  to  a  c«5mparatively  late  date  in  Scotland. 

I  was  travelling  in  Statfordshire  the  other  day. 
The  name  Stafford  has  probably  a  meaning ; 
but  it  does  not  present  itself  at  once  to  the  reader. 
The  tniin  ran  along  a  clear  shallow  strean,  which 
flowed  through  gi*een  meadows,  —  a  stream  called 
the  Sotv  (a  name  probably  the  same  as  that  of  the 
Save,  which  runs  into  the  Danube),  and  the  train 
came  to  a  station  on  the  river,  called  Stamford. 
Here  there  was  a  set  of  stones,  placed  at  regular 
distances  for  crussiug  the  river.  The  next  station 
was  Stafford,  —  the  ford  where  there  were  no 
stones,  hut  a  staff  was  require<l  for  crossing. 

There  is  a  little  country  in  the  north  of  Eun)pe 
—  much  cut  down  of  late  years  by  the  growing 
encroachments  of  Germany  — which  we  call  Den- 
mark. This  name  looks  as  final  and  oa  mean- 
ingtess  as  any  ordinary  surname  wa- happen  to 
know.  But  the  word  mark  is  the  name  for  the 
germ  —  the  family  unit  —  of  Teutonic  civiliza- 
tion ;  and,  if  we  were  to  follow  out  its  history  in 
Germany  and  in  this  country,  we  should  be  able 
to  read  in  it  the  origin  and  the  rise  of  local  free- 
dom and  of  mimicii>ai  lil>erties.  Denmark  is  the 
mark  or  march-land,  or  district  of  the  Danes,  as 
Brandenmark  is  the  mark  of  the  Brandenburgers, 
and  Finmark  of  the  Hnns.  We  have  the  e^ame 
word  softened  in  Mercia,  the  land  which  marched 
with  all  the  other  kingdoms  of  Saxon  England, 
atid  in  Murcia,  the  march-land  between  the 
Moorish  kingdom  of  Granada  and  the  other  king- 
doms of  Cliristian  Spain. 

These  are  but  a  few  stray  instances  of  the  light 
that  may  be  tlu^wn  upon  gotigraphical  names  by 
a  very  slight  examination  and  a  little  inquiry, 
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But  let  us  uuvv  take  a  rapid  survey  of  Ihf  kinds 
of  liumw*  in  the  Unitetl  Kingdoms  of  Great  Britain 
and  Ireland,  and  8««  what  supplies  of  interest  and 
of  illustrution  lie  ready  to  the  hand  of  the  geo- 
grapiiicnl  teacher  as  he  introduces  hia  pupils  to 
thofK  pla(«8  and  natural  features  which  full  into 
the  scheme  and  nietlnxl  of  his  course  of  tejich- 
ing. 

We  are,  first  of  all.  met  by  the  obviouB,  and 
imlet^l  salient  fact,  that  the  names  of  most  of  the 
natural  featuren  —  rivers,  tnounlatns,  and  lakes  — 
have  been  given  to  them  by  the  old  and  great  but 
decaying  race  wlioni  we  call  Cells.  There  is 
hardly  a  single  river-narae  in  the  whole  of 
(Jreat  Britahi  that  ia  not  Celtic.  Men  come  and 
go.  towns  rise  and  decay  ;  even  the  Mt*w  of  the 
towns  ilisapi)ear  and  are  forgotten  :  but  the  old 
river-names  remain  —  they  are  more  lasting  than 
the  names  of  the  eterruil  hill«,  just  as  the  rivers 
are  more  lasting  than  the  Ho-calletl  eternal  hills 
hemselves.  The  two  commonest  words  for  water 
river  are  the  Celtic  words  avon  and  esk  or 
iii'sge.  They  were  at  first  generally  common 
nomis.  From  common  nouns  they  l>e<;*anie  either 
pr«n»er  names  or  meaningful  miffixcK  ;  and  we 
find  avon  or  «5,  in  all  partw  of  India  and  Europe, 
as  the  name  for  a  atretim.  There  are,  I  think, 
thirteen  Avons  in  England  alone,  five  or  sis  in 
Scotland,  and  about  ten  in  Ireland.  The  word 
it.<ielf  iH  cut  down  and  transmitted  in  the  most 
carious  manner.  It  becomes  Inn  in  Fife  and  in 
the  Tyrol ;  it  becomes  a  mere  n  in  the  names  of 
the  French  rivers  Seine,  Aisne.  and  Mame ;  and  it 
becomes  ana  in  tlic  Spanish  Gitadiana,  wiiicb  ta 
our  word  ui'oh  with  the  Moorish  or  Arabic  prefix 
of  wadL  In  Hiudostan  the  name  appears  as  ab, 
as  in  the  country  of  the  five  rivers  or  Pu»yiaft,  in 
the  country  of  the  two  rivers  or  Dunb;  and,  last 
of  all,  it  ap[»ear8  as  ub  in  the  Dftmd>€. 

There  is,  on  the  other  si«le  of  the  Firth  of  Forth, 
a  village  called  Aberdotir,  whicli  means  the  place 
at  the  mouth  of  the  river  Dour,  This  last  part 
of  the  word  is  the  Oltic  or  Cymric  woni  der 
(water) ;  and  this  rcxit  is  found  in  forty-fournariie« 
of  rivers  in  Italy,  Germany,  France,  and  Britain. 
There  is  Dour  in  Fife,  in  Al)erdeen,  and  in 
Kent ;  we  find  Doare  in  Spain  :  an  Adour  and  a 
Durarice  in  France ;  and  in  many  parts  of  Eng- 
Imid  it  takes  the  simple  form  of  der  at  the  end  of 
the  word,  as  in  Rother{the  red  water),  Citlder  (the 
winding  water),  \n  Dniester .  and  in  Derweni{w\nch 
means  the  clear  water).  To  trace  the  similarity  in 
all  of  thejse  and  many  more  difFeremcea  —  to  find  out 
the  underlying  identity  in  the  varitnl  diversity  — 
is  one  of  the  mental  exercises  which  combine  the 
interest  of  hunting  with  the  tiuiet  and  aelf-con- 
troUed  use  of  the  practical  judgment,  and  which 


we  liave  a  right  to  call,  on  this  account,  edooh 
tional  in  a  very  high  degree. 

Let  us  take  another  exam])leof  a  similar  naCare.| 
Tlie  Gaelic  and  Erse  word  fur  uvt/^r  is  ui-»ge:  aDd| 
this  name  appears  in  the  most  protean  fonn^  in] 
several  fM;ores.  perhaps  in  hundreds,  of  ri%'er-n 
in  Germany,  Italy,   France,  Spain.   Ireland,  an 
Great  Britain.     The  following  ai-e  only  a  few  ii| 
its  transmutations  ;  Esk  and  Elx  ;  Usk,  Ugg.  an(i| 
Ux ;  Oek,  Oke,  and  Ox  ;  V^  and  Ousc  :  Ax  a»il 
Iz ;  Eska,  Elsky.  and  Esker  ;  Oise.  Issa,  and  Itny  j 
Iser*!  and  Isar  ;  Lsen  and  Elsch.     And  miiuy 
them  give  us  the  names,  and  with  the  names  ib«1 
jxieitions,  of  such  towns  aa  Elxet^rand  Exmontli; 
Axhridge  and  Axmiuster  ;  Uxbridgo,  Oxford,  and- 
Bannockhum.  | 

If  the  teacher  knows  the  old  O-eltic  word  (or 
motmtuin,  —  as,  indeed,  every  one  does,  —  be  cuo 
go  a  pretty  long  way  in  throwing  some  light  ai»yn 
some  geographical  names.     Not  to  insist  too  nitiiij 
on  the  historical  concluir^ions  drawn  from  the  furt 
that  we  fin«l  the  Gaelic-Celtic  form  Ben  in  thewi-»t 
and  north,  while  the  Cymric-Celtic  form  pen  u 
found  only  in  the  east  and  south,  the  teacher  ciin 
point  to  the  identity  of  pen  and  hen,  and  show  how 
pen  api>ears  in  Pennine  and  Apeniiine,  in  Gnun- 
pinn  and  Pentland,  in  Pi-nnigant  and  Penrith,  ia  i 
the  Spanish  Penlra  and  the  Greek  moimtaio  I^Sii-  j 
(ius.     Then,  again,  we  have  the  same  root  in  pin  I 
and  pinnacle,  inpine  and  spine.     The  Gaelic  ftinn.  1 
Beti  is  found  in  Benan  (the  hill  of  birds),  .SewMft'l 
(the  mount  of  God),  Bentvachie  (the  spotted  inotro- j 
tain).  Beiimore  (the  great  mountain),  and  manr  j 
others. 

Again,  Aber  and  Jnver  are  two  dialecric  fonw  | 
of  the  same  word,  the  «  in  inver  be!  i  i>  in-  ] 

organic.     Both  words  mean  '  them"  ■  vt.' 

Aber  i»  found  repeatedly  in  Brittany,  .i 
times  in  Wales,  about  twenty  times  > 
Scotland,  three  or  four  times  in  Flnglan(i,  tnilj 
never  in  Ireland.  We  know  the  pomtion  of  sm-bj 
towns  as  Aberconway,  Abcrystwith,  Aberil«yt>J 
Aberwick  or  Berwick,  AberbrotInx'k  or  Arbnmtiit| 
the  moment  we  utter  their  names  :  and  the  ssimI 
may  be  said  of  the  towns  at  the  mouths  of  tbf  I 
Nees,  the  Ivcithen,  the  Aray,  and  the  tTry  ;  tbatk,! 
Inverness,  huierleithen,  Inveraray,  and  Inv«rai;.| 

Take  another  minor  point  from  a  Celtic  Lnni!;ii«(«-I 
Ard  is  the  (iaelic  for  point  or  heiyL :  iioilj 

it  in  Ardnamurchan,  Ardwich-le-s 
town  on  the  great  Roman  road),  tw 
names.     But  if  we  go  down  to  the 
England,  —  to  Hampshire  and  LXevonsiiire,  —1 
find  that  a  small  projecting  |ioint  useil  by  tatHtoX 
to  land  their  iMjats  at  in  calletl  a  hani^  with  d*  I 
southern  breathing  attached  :  and  the  naroe  \ 
most  proljably  left  there  by  the  old^gt  Britfl 


If,  oioroovw.  the  toaeber  knows  thai  Uan  and 
fil  mean  a  oburcU,  Tor  ix  height,  Innis  or  Enni^n 
Inch  an  blund  or  water-girt   (>eniu8uln  ;  that 
,irm  meunfi  a  pool,  n»  in  London  anrl  Lincoln ; 
llhat  yunt  meniut  a  ralloy,  as  mNantwirh,  —  if  he 
kuow^s  the  meaning  of  the«f'ar»d  afow  otlit'rr'i'ltic 
Jwonls.  hv  can  |»ul  tnU:i  the  hands  of  his  pupils  a 
|1cii^v  which  wiU  tenable  thorn  to  unJock  the  mean- 
ing of  hundreds  of  name»,  not  only  in  Great  Britain 
land  Irf  land,  but  on  tlie  cx^ntinent  of  Europe, 

Let  us  next  take  a  very  quick  glance  at   tlie 

Roman   contrihutionjs  to  our  names  of 

rttiah  plac«a.     Thee<?  are  only  six,  and  they  were 

ire-n   to   Britain   and    British   times.     They  are 

^j,  »(nita  {Htruta  lyia),  fossa,  vallum,  partus, 

nd  co/wniifi.     One  or  two  examples  will  Ije  enough 

for   our  pur|K>9e.     There   were    in   early    Brilish 

iSritatn  no  ronde  worthy  of  Ihe   name  ;  and,  as 

I  us  the  R<imatL8  made  up  their  mintla  (o  hold 

Ihid  ialand,  they  aet  to   work,  nnd  drove  several 

liiplendid  roiuh  throu):;h  it   frttm  south  to  north. 

jFirHt  of  all,  from  Riehliorough,  near  Dover,  they 

llttadea  ro:id.  ealliNl  Wutliti^  Street,  through  Canter- 

jlmry  and  Loudon,  by  Stony  Stratford,  on  to  their 

J  fttandin;;  camp  on  the  Dee,  —  the  Castra  of  the 

|li4>rthcj^i  Boinan  army,  which  is  still  called  sirnply 

1  VhiutttT.     This  road  ran  on  through  Westmorelitnd , 

lacrnas  the  top  of  a  mountain,  which  is  called  High 

VStrvft  to  thi^  day.     Ermin  Stre<^tran  from  London 

It*)  Lincohi ;  Ickoield   Street,    from    Norwich    to 

iExeler  :  and  there  were  several  other  great  road;:. 

I  But  tiie  jK^int  for  the  geographical  learner  is.  that 

Ptbo"*^  t»plendid  works  can  still  Ik?  traced,  partly  by 

•  iwil  remains,  and  partly  by  the  names  of 

HI  towns  that  were  of  necessity  built  upon 

tbi'u],  hxv\  nowhere  el»e.     The  word  xtreet  enters 

into  lb*'  flames  of  thetje  towns  in  the  character 

••ithtJT  of  a  Hufilx  or  of  a  prefix.     Thun  we  have 

KtnH'thara,  Strettoo,  and  Stratton  ;  Stretford  and 

Stratford  ;  CJh-Mter-le-Street  and  Ardwich-le-Street; 

ami  a  great  many  others. 

The  oorroa]x)nding  word  in  Scandinavian  lan- 
tcuag<«  i«  Qiite,  which  xa  a  derivative  of  go,  and 
the  L>w-t,Jerman  form  of  the  High-German  gaase. 
Thi«*  wonl.  however,  we  now  find  refitricted  to 
tir^U:  that  is.  roadi*  in  towns  or  cities.  Thus 
ri^'h  ha^  it<j  Cowgate  and  Canongate  ;  Dun- 
'  ♦v.'-r.ri'te  and  Nethergate  (which  some 
wintk  p.  I'd  tocbange  into  Victoria  Street 

iui«l  .\ll-  i;  York,  ita  Michlegat*-.  Jubber- 

K»t«,  (Janili'gJite,  Fisbergate.  and  sixteen  others. 
But  the  geogrsipbical  inquirer,  looking  abroad, 
liUilti  a  tuu(  b  wiijiT  applit^itiou  for  the  wonl.  The 
name  in*iicntc»i  not  mcrvly  u  street  in  a  town,  but 
a(<t»  a  utrvel  through  lines  of  hill  or  cliff  ;  anil  in 
tliiw  seniw*  wo  have  it  in  Bcigjttc  (which  is  Ridge- 
gak»>,  Margate,  Sandgjite,  and  the  Ohaut«of  Indiji 


(which  are  either  passeii  through  ranges  of  hilla, 
or  paneagee  down  to  the  banks  of  the  rivers).  This 
by  the  way. 

But  the  Lfttin  word  which  contains  for  us  tlje 
largest  amount  of  hiflt<>r.v  is  castra.  And  it  not 
only  contains  a  great  deal  of  Roman  liistory  :  it 
contains  also  a  considerable  amount  of  English 
history.  This  word  we  find  generally  .la  a  auffix 
to  our  names  of  town.s,  and  we  find  it  in  three 
different  forms,  — ouster,  chaster,  and  cfster.  In 
the  Anglican  kingdoms  of  the  north  it  appears  In 
the  form  coJiter ;  in  the  Saxon  kingdoms  it  takes 
the  form  of  Chester ;  and  in  Mercia,  which  was 
mainly  Anglican,  but  under  Saxon  influence,  we 
find  the  intermediate  form  of  cester.  But  in  the 
district  north  of  the  Tees,  the  Saxon  form  cheater 
re-appears  ;  and  we  tind  such  names  as  Ribchester, 
Cheaterholm.  Rutchester,  and  others.  The  two 
forms  Castor  and  Chester  stand  right  opposite  to 
each  other  at  one  point  in  England.  The  river 
Nen  divides  Northamptonshire,  which  is  Danish, 
from  Huntingdonshire,  which  is  purely  Saxon ; 
and  on  the  opiwaite  l)anka.  standing  on  either  side 
of  the  river,  we  find  two  villages.  Iwth  with  the 
same  name,  but  the  one  called  Cnstor  and  the 
other  Chesterton.  The  main  iwint,  however,  for 
the  3'onng  inquirer  to  notice,  is  that  all  these  places 
were  at  one  time  Roman  camps  :  and  from  the 
number  of  these  he  can  himself  easily  judge  as  to 
the  military  character  and  social  intensity  of  the 
Roman  occupation. 

We  now  come  to  the  third  layer  of  civilization 
in  this  island,  —  the  layer  which  was  deposited  by 
the  Teutons,  who  immigrated  into  this  country 
from  the  northern  part  of  the  land  which  we  now 
call  Germany.  This  deposit  began  to  be  laid  down 
in  Great  Britain  in  the  middle  of  the  fifth  century  ; 
and  the  character  of  this  contribution  to  British 
habits  is  best  indicated  bj'  Mr.  Isaac  Taylor  in  his 
'  Words  and  places.*  He  says,  **  England  is  pre- 
eminently the  land  of  hedges  and  enclosurea.  On 
a  visit  to  the  continent,  almost  the  first  thing  the 
tf>uriBt  notices  is  the  absence  of  the  hedgerows  of 
England.  The  fields,  nay.  even  the  farms,  are 
Ixiunded  only  by  a  furrow."  And  he  points  to  the 
universally  recurring  terminations  ton.  ham, 
worth,  atoke,  fold,  park,  axui  bury  —  all  of  which 
convey  the  notion  of  encUi^ure  or  protection  —  as 
proof  of  the  soclusiveness  of  cliaracter  of  the 
Anglo-Saxon,  of  how  utrongly  "  imbued  was  the 
nation  with  the  iirinciple  of  the  sacred  nature  of 
property,  and  how  eager  everj'  man  was  to  poaseas 
some  spfit  which  he  could  call  his  own," 

Now,  if  the  learner  is  armed  with  the  knowledge 
and  the  meanings  of  these  words,  and  with  Mime 
power  of  tracking  them  under  their  different  forma, 
he  has  the  iK»wer  of  fixing  ui>on  the  chief  Anglo- 
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Siixon  seitlemenU  in  Britain  and  in  ntlier  coun- 
tries. We  have,  for  example,  the  name  Hadding- 
ton, as  the  town  of  the  sons  of  Uaddo  ;  Symington 
and  Tfiankertnn ;  Campbelton  and  Hartiuntim  ; 
Boston,  which  is  St.  Bt»tolph's  town;  Nortfunnp- 
tou  and  Southampton ;  and  many  more.  But 
t}iu  suffix  ton,  lus  ihe  most  common  local  termina- 
tion of  our  HritiBl]  local  names,  ia  worth  a  little 
more  examination.  The  word  ia  the  Low-tJerman 
form  of  the  FIi)i?h-( German  zaun  (a  hedge) ;  and  the 
word  tun  or  ton  meant  in  the  older  times  a  place 
surrounded  by  a  hetlge,  or  fortified  by  a  jxalisade. 
In  this  s«?nse  it  indicated  a  croft,  a  homestead,  or 
a  farm  ;  and  this  sense  it  Htill  retfiina  in  Scotland. 
Thus  the  isolated  ton  might  Ijecomethe  nucleu.s  of 
a  village,  the  village  might  grow  into  a  town,  and 
the  town  into  a  city  with  millions  of  inhabitants. 

In  the  same  way.  a  stoke  is  a  place  stockaded, 
a  place  siu-roiuaded  and  guarde<l  i>y  Ht<K'ks  and 
piles.  The  word  take.s  the  four  dilfereat  forma  of 
stock,  stoke,  utow,  and  atol.  Wo  have  it  in  Stock- 
bridge,  tlie  suburb  at  the  bridge  over  the  Leith  ; 
in  Stockholm  and  Woodstock ;  in  Sti)ke-upon- 
Trent  ;  in  Stow  ;  and  in  Bristol,  whicii  was  in  the 
old(»t  English  Brtegstow. 

Another  highly  significant  suflix  is  burgh, 
Iforoiiyh,  or  hurt/,  which  comes  from  the  old  verb 
beorgan  (to  shelter  or  cover).  The  last  is  the  dis- 
tinctively Saxon  form  :  the  two  first  are  Anglican 
or  Norse.  But,  indeed,  the  root  has  spread  itself 
over  many  countries  ;  and  we  find  it  in  Spain  in 
the  form  of  Burgos ;  in  France,  as  Cacsar^»  burg, 
or  Cherbourg;  in  Asia  Minor,  in  the  phape  of 
Pergamoe,  We  have  it  also  in  Germajiy  in  Angs- 
burg  (that  is,  the  city  of  Augustus),  in  Hafwhurg 
or  Ilabichtsburg  (the  stronghold  of  the  Austrian 
hawk),  in  Edinburgh  and  in  Mu^si'lbtirgh.  The 
forms  Shrewsbun.',  Sliedbury,  Glastonbury,  and 
other  such  names,  are,  as  I  said,  found  mostly  in 
the  northern  parts  of  Britain.  One  of  the  oUk'St 
and  strongest  forms  of  the  root  exists  in  the  word 
Burgnndians,  who  were  atnong  the  first  dwellers 
in  burgs,  burghs,  or  fortified  towns, 

Wliile  it  is  interesting  to  trace  the  existence  of 
Anglo-Saxon  names  in  fhrmany  and  other  parts 
of  the  continent,  it  is  curious  to  find  them  in  con- 
siderable numlKTs  in  the  nortlj-west  of  France, 
Mr.  Isaac  Taylor  points  out  that  "  in  the  old 
French  provinces  of  Picardy  and  Artois  there  is  a 
small,  well-defined  district.  al>out  the  size  of  Mid- 
dlesex, lying  between  Calais.  Boulogne,  and  St. 
Omer,  and  fronting  the  English  coast,  in  whicli 
the  name  of  every  village  and  hamlet  is  of  the 
pure  Anglo-Saxon  type."  The  French  i>eople,  we 
know,  have  a  marvelloiui  knack  of  contorting 
English  words;  and  we  have  seen  in  their  lan- 
guages such  forms  —  which  cannot  be  called  parc^ 


detorta  —  as  redingote,  doggart,  and  bmdc-^ogw. 
In  the  same  way,  in  this  nortli-westeni  Fretinh 
district,  we  finil  the  English  names  Uofitettek, 
Wancick,  Applegnrth,  Sandgnte,  and  WindmSl, 
appearing  as  HoHd)*:cqiu',  Werwich,  Appcff(trln, 
Sangatte,  and  Wimille, 

Passing  from  names  of  towns  to  naai(«  of  coui»* 
ties  and  king<loms.  it  gives  some  indication  of  Ui»* 
pfist  hifit*»ry  of  the  island  to  find  that  Cumberlanti 
is  the  land  of  the  Cymry ;  that  Sussex,  E--  \. 
Weasex.  and  Middlesex  were  the  kingxloms  nf  tin 
south,  east,  wej^t.  and  central  Saxons;  that  SurrfV 
was  the  Smlereye.  or  south  realm  ;  and  that  Corn 
wall  or  Comwales  was  the  kingdom  of  the  W«liii 
or  strangers,  who  dwelt  on  the  tiorn  or  peninsulA. 

Tlie  word  Welsh,  wldch  appears  as  a  word,  na  a 
prefix,  and  as  a  suffix,  is  one  of  considerable  im- 
portance in  the  history  and  the  geograpbT  of 
Euroiw.  All  Teutonic  peoples  call  other  natJoos 
by  the  general  name  of  foreignerfi,  wmthat, 
IViUncJi,  or  Welshmen.  In  this  sense  Eni:l<ii'' 
has  its  Wales,  and,  indeed,  two  of  them:  Fru.' 
has  its  Wales  ;  Germany  has  it«  Wales  :  and  k» 
has  Scotland  and  even  Ireland.  The  word  »pp»nn 
in  many  forms.  In  ( Jerman  and  in  English  it  it 
foimd  as  ttal  in  leallen  (to  wander)  and  WiiHer  [k 
pilgrim);  in  walk,  in  nmhtut,  and  other  naoisL 
A  tierman  calJs  French  beans  H'ehh  beans,  and 
speaks  of  going  into  France  or  Italy  as  going  into 
Welshlnnd.  The  Bemei^  Oberlander  calls  tlw 
French-speaking  canton  that  lies  to  the  south  of 
Itim  Wallis:  and  the  Celts  of  Flanders  are  calW 
Walloons  by  their  Teutonic  neighhxira.  WaUoon* 
probably  means  'very  great  strangers  indeed:' 
just  as  balloon  is  a  big  Ixill.  while  ballot  is  a  Irttle  j 
ball.  In  Old  Kngliah,  Cornwall  was  caJleii  tV)rn> 
MM/t's,  the  country  inliabited  by  the  Welsh  of  ll»  | 
Ilorn. 

The  fourth  deposit  of  loc^  names  was  mmle  by  I 
the  next  horde  of  incurslonists  who  made  theifj 
way   to  these  shores  from   the  continent.    TlH 
Northmen,  Norsemen,  or  Normans  Imve  left  ibrir 
mark  on  msmy  parts  of  Scotland.  En^laoil,  •od 
Ireland. 

One  of  the  most  striking  tokens  of  their  risit  I* 
contained  in  the  fact  that  we  call  the  Dortli*eiil 
comer  of  this  island  by  the  name  of  SutherlaaA 
Such  a  name  must  evidently  have  he«»a  glfWil? 
a  people  — a  wjnquering  people  —  who  lived  to 
the  north  of  Great  Britain.  And  this  was  «x 
Sutherland  was  the  mainland  to  tlie  south  of  tht 
great  jarldom  of  Orkney.  Here,  accordingly,  w» 
find  the  Norse  names  for  inland,  town,  tHtlUti.  mi 
fnmi, — 0€  in  Thurso,  Wick,  dale  in  Hehusdtin 
and  mdir  or  stir.  In  the  Sbetlauds  evttnr  \ol%\ 
name,  without  one  exception,  is  Norwegian.  We 
have  Sanda  (the  sand  island),  Stroiim  (the  ialjwid 
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I  or  rurrent),  Westra  (the  western 
The  Norsemen  oaIIcJ  the  Orkness 
mimjjnr ;  the  H»»hri»l»*8,  the  Southern 
I  or  SuiirriiJitr,  a  name  which  hasheen  com- 
l  into  the  (hU  dissyllable  Sodor.  The  two 
Sudreyjar  and  the  lele  of  Man  were 
^in  the  twelfth  centurv.  and  put  under 
Jiop  of  Trondjhem,  who  apfxiinted  the 
6  of  Sodor  and  Man  dow  n  even  to  the  mid- 

K>  fourteenth  century.  But,  more,  the 
1  nnmt>er  of  Norse  names  bears  witnesH 
t  that  the  Shetlandti,  the  Orkneys,  the 
f^8,  and  tlie  Isle  of  Man  were  not  most  use- 
tenitencit's  of  the  Scottish  crown,  but  jarl- 
uttacbed  t>o  the  kingdom  of  Norway.  And 
B8  the  case  down  to  1266.  The  test-word 
I  Kane  settlements  in  Great  Britain  is  the 
^B  This  api>ear8  in  mir  langun^e  as  byre 
WmBe\  and  in  France  £is  Ime  or  boetif.  In 
inelagh,  which  lay  between  Watling  Street 
,e  river  Tecs,  the  suffix  by  has  pushetl  out 
con  ton  and  ham ;  and  to  the  north  of  Wat- 
reet  we  find  six  hundred  instances  of  it« 
mce,  while  to  the  w>uih  there  is  scarcely 
Ln  Lincolnshire  alone  t))ere  are  a  hundred 
of  towns  and  villages  which  end  in  by.  We 
is  ending  in  hundreds  of  names  in  Jutland 
SchleHwig  :  in  llie  whole  of  Germany  there 
I  six.  In  Scotland  we  have  the  names 
by  and  Canonhy.  ImjUi  in  Dumfriesshire;  in 
m  we  have  Grimtby,  Whitby,  Derby,  and 
Bore ;  in  Wales  we  have  Tenby,  and  many 
lorse  names  on  the  fiords  that  branch  out 
'ord  Haven ;  while  in  France  —  that  is,  in 
ndy  —  we  have  Criqueboeuf  (or  crooked 
Ma rt^oettf  \or  market  town).  Quitteboeuf  {or 
r).  Elhoeuf  {or  old  town),  and  many  others. 
Norsemen  hare  left  their  names  on  our 
3ur  arms  of  the  sea,  and  our  islanda,  as 
on  OUT  t^iiwns.  jSV*>«  or  nme  is  their  favor- 
rd  for  rape;  antl  we  liave  it  in  Fifeness, 
[**,  Foulness,  Whiteness;  the  Naze  in  Es- 
geness,  or  Caj*  of  Danger ;  Skipnose,  or 
Blancnez  and  Grisnez,  on  the 
nee ;  and  a  great  many  more.  A  ford, 
I,  is  the  Norwegian  name  for  an  arm  of  the 
which  ships  can  go,  just  as  ford  is  the 
paine  for  a  pa^isage  acrosis  a  river  for  men 
Both  words  come  from  the  old  verb 
P),  the  root  of  which  word  is  found  in 
fare,  fieldfare,  etc.  We  find  the 
King  of  ford  in  Wexford,  Wat^rfoi-d, 
[ford,  in  Ireland ;  in  Milford  and  Hav- 
^akw ;  and  in  Deptf ord  (the  '  deep 
( on  the  Tliames,  and  Oxford  in  England. 
Nor!»e  names  for  islands  which  we 
Dd»  in  Thuno  and  StaiTa  (which  is 


the  island  of  staves),  we  can  discover  many  in 
England,  generally  with  the  spelling  ea  or  y. 
Thus  Anplesea  is  the  Angles'  Island  j  Butt^rsea, 
St.  Peter's  Isle,  in  the  Thames  ;  Chelsea,  the  isle 
of  chesel  or  shingle  ;  and  Ely  is  the  Isle  of  Eels. 
But  the  most  common  form  of  this  Norse  word  is 
simply  n,  and  it  is  found  in  greatest  abundance 
in  Scotland.  The  Norse  vikings  were  in  the  habit 
of  retiring  to  one  of  the  small  islets  off  the  coast 
during  the  winter  months ;  and,  when  g.ummer 
retiu*ne<l,  they  issued  forth  from  them  tt)  resume 
their  piratical  cruises.  These  small  islands  still 
bear  Norse  names,  while  the  local  names  on  the 
mainlan<l  are  Celtic.  We  have  scores  of  those 
names  ending  in  «,  as  Scarlm,  Barra,  Uiva,  Jura, 
Isia,  Ailsa.  Rona,  etc. 

Ju«t  as  we  saw  that  furd  had  two  meanings,  — 
one  from  its  Norse,  the  other  from  its  Saxon  users, 

—  so  the  name  Wick  has  two  meanings,  each  tes- 
tifying to  the  different  habits  of  the  two  nations. 
With  the  Saxon  a  wick  was  an  abode  on  land,  —a 
house  or  a  village;  with  the  Norsemen  it  was  a 
station  for  ships,  —  a  creek,  an  islet,  or  l;»ay.  Tlie 
Norse  vikings,  or  'creekers.'  lay  in  the  vickn  or 
iricks  they  had  chosen,  and  sallied  out  when  they 
saw  a  chance  of  a  prize.  The  inland  icicks  are 
Saxon,  and  the  abodes  of  peaceful  settlers;  the 
Norse  iticka  fringe  our  coasts,  anti  were  the  sta- 
tions of  pirates.  Of  the  latter  kind  we  have 
Wick,  in  Caithness  ;  Lerwick  ;  Wyke,  near  Port- 
land J  Alnwick,  Berwick,  in  Northuml>erland  and 
Sussex  ;  and  Smerwick,  or  Butter  Bay,  in  Ireland. 

The  parliaments  of  the  Norsemen  were  called 
thingn,  and  this  name  they  have  left  in  several 
I>avt8  of  Great  Britain.  A  small  a»*embly  was 
a  Housfthing,  — a  word  we  have  in  our  own 
hutttingfi;  a  general  assembly  of  the  people  was  an 
Althing:  and  the  Norwegian  parliament  is  to  this 
day  called  the  Storthing,  or  great  council.  These 
things  met  in  some  secluded  spot,  —  on  a  hill,  an 
island,  or  a  promontory,  —  where  no  one  could 
distiirl*  the  members.  In  the  Shetland  lalea  we 
find  the  n.ames  Sandsfhing,  Dclting,  Neativg,  et<'.., 

—  the  seats  of  local  thingn:  while  the  spot  for  the 
general  council  of  the  island  was  called  Tingii'all, 
In  Ross-shire,  too,  we  find  a  Dingwall,  and  in 
Chcf^hirc  a  Thingrr<dl.  In  Essex  the  word  takes 
the  RoftoTied  and  flattened  Saxon  form  of  Dtnge- 
trelL  In  the  Isle  of  Man  the  meeting-place  was 
calletl  Tynmild  Hill ;  an<l  the  old  Norse  thing 
(name  and  tiling)  has  survived,  without  a  break  in 
it«  exislerK'O,  since  the  time  of  the  Old  Norse 
kings,  hut  the  institution  has  died  out  m  Iceland 
and  in  Denmark.  The  Three  Estates  of  the  Isle  of 
Man  meet  every  year  on  Tynwald  Hill,  and  no 
laws  are  valid  in  the  island  until  they  have  been 
duly  proclaimed  from  the  summit. 
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We  can.  moreover,  trace  the  identity  of  the 
Norwegian  <x"cupation  liy  tl»e  iiunil>*r  of  loeid 
Norse  names,  and  the  fontraste  are  eufficiently 
Ktrikin^.  In  IJncolnBhire  there  are  ahout  three 
hundred  Norse  namcH ;  in  Yorkfthire,  alKHit  tliree 
liuridred  ;  in  Bedford  and  in  Warwickshire,  only 
lialf  a  dozen. 

So  nmch  for  historj*  in  our  l«xul  nanieB,  and 
one  might  have  e^isily  said  a  hundred  times  as 
much  on  the  euhject.  But  thore  is  intinest,  for 
IxUh  young  and  older  hearers,  in  details  and  hi 
I^tinta  that  nre  of  much  smaller  importance. 

The  ajx-neyed  and  oi)en-minde<l  fce^icher,  who  is 
always  ou  the  lookout  for  whatever  will  bring  into 
coimection  and  interest  with  his  lenaons,  will  not 
disdain  even  the  Blight  asbistance  he  will  gain 
from  the  relative  positions  of  places,  and  the 
names  that  have  come  from  this.  He  tells  his 
pupils,  for  example,  that  another  name  for  the 
German  Ocean  is  the  North  Sea ;  but  lie  will 
surely  go  a  step  further  than  this,  and  show  him 
that  there  is  a  South  Sea  also,  which  the  Dutch 
call  Zuyder  Zee.  Another  step,  and  he  will  point 
out  that  the  CJenuans  call  the  Baltic  the  East  Sea, 
and  tlmt  the  West  Sea  must  of  necoi3sity  he  the 
Atlantic.  In  the  wime  way,  the  Weser  or  Veaer 
is  tlio  West  River.  In  China  this  use  of  names  of 
direction  seems  to  reach  its  height :  for  there  we 
have  Pekin  and  Nankin,  the  northern  and  south- 
ern coasts  ;  Pelingand  Nauling,  the  norlhermi  and 
southern  miountains ;  Peho  and  Nanho,  the  north- 
ern and  southern  rivers  ;  and  Nanhai,  the  South- 
ern 8ea. 

Even  the  simple  epithets  old  and  new  lend  some 
interest  to  the  teacher's  work  in  geography.  The 
word  ohi  takes  many  forms  :  it  api»ears  as  alt,  cH, 
ill,  and  aid,  in  Althoq),  Eltham,  Albury,  Ald- 
borongh.  New  is  an  epithet,  which.  like  every 
other  thing  on  earth,  must  itself  grow  old.  Thus 
New  Forest  is  one  of  the  oUlfst  forests  in  Great 
Britain  ;  New  college  is  one  of  the  oldest  colleges 
in  Oxfonl,  for  it  was  f4)uiidod  in  138fi  :  New  Palace 
Yard,  in  Westminster,  dales  from  the  eleventh 
century  ;  and  the  fifty-two  New  Streets  in  London 
are  among  the  oldest  in  that  vast  wilderness  of 
houses.  There  are  in  England  190  villages  with 
the  name  of  Newton,  IQ  towms  called  Neuvastle, 
and  17  called  Newbiggen.  It  is  interesting,  too.  to 
observe  the  forms  that  the  word  iiav  may  tJike; 
as  Nei^in  Neufchatel,  Nov  in  Novgoroil,  Ne  in 
Neville,  and  Na  in  Naples  or  Neapolie. 

Color,  too.  gives  some  interest  to  our  geographi- 
cal names.  Thus  Cape  Verde  is  *  the  cape  fringed 
with  green  [>ahns.'  Tlie  lotral  name  for  the  Indus 
LM  the  Niliih  (or  Blue  River) :  and  the  unuintains 
in  the  south  of  India  are  called  the  Nilgherrie  (or 
Blue  Mountains),  — a  name  which  we  tind  also  in 


Virginia.  Tlie  city  of  Atria  or  Adria.  from  wliiih 
the  Adriatic  took  its  tiame,  is  '  the  black  town,' 
because  it  was  l>uilt  U]k>u  the  black  mud  brought 
down  by  the  Padus.  The  Himillaya,  or,  ae  we  call 
the  range,  the  Himalaya,  is  '  the  ab<xle  of  uiow  ;' 
and  Lobtmon  means  '  the  white  mountain.*  Tb«^ 
word  Apennines  means  •  the  whit*  heads  ;*  Mont 
Blanc,  Sierra  Nevada,  Ben  Nevis,  Snowdnn, 
Sneebalten,  Snaefell,  and  many  other  uiountaiat, 
all  have  the  same  meaning.  The  word  aJjt  iteelf, 
being  a  form  of  alhus,  gives  us  the  same  indica- 
tion ;  and  connected  with  it  are  Albania.  Albion, 
and  Albany,  which  was  the  old  name  of  Scutkinl, 

With  pupils  of  a  more  advjuiced  age.  it  w.mlrl 
be  useful  to  show  the  identity  of  the  HindobtinL 
abad  and  the  Hebrew  beta  with  the  English  MiU 
(we  have  it  in  Newbattle  and  Bothwell)  and  Ixiid, 
with  the  Slavonic  Biida,  and  with  tlie  Cymric 
bod  in  Bodmin  and  Boscswen.  Allahabad  is  *  the 
house  of  Allah  ; '  Bethany,  •  the  house  of  datai;' 
Bethlehem, '  the  house  of  bread  ; '  and  Bethel,  *  the 
house  of  God.' 

We  have  seen  that  names  thrf>w  light  upon 
history,  and  that  history  thmws  Ugh t upon  name*; 
but  names  also  throw  light  ufxin  physical  chaagve, 
and  ou  the  variations  of  climate  that  have  taken 
place  in  this  island.  Thus  we  liave  in  diiTneot 
parts  of  England  plat-es  and  parts  of  towns  calkd 
Vineyard,  where  no  vines  can  nowiulays  gry*. 
Mr.  Thompson,  the  eminent  gardener,  t^lls  us  that 
when  be  was  a  boy  the  island  of  Mull  haiJ  tnaay 
orchards  of  excellent  apples,  while  now  the  whrJe 
surface  of  the  island  is  not  adequate  to  tlie  (no- 
duction  of  a  single  eatable  apple.  He  t«lb  on 
too,  that  at  Hatfield,  near  London,  —  the  aaU  of 
Lord  Salisbury,  —  there  used  to  l>e  fourUien  huD- 
dred  standard  vinos,  which  produced  the  gnipa 
that  found  the  bouse  in  its  suppli^«  of  viae ; 
whereas  now  there  is  not  a  single  gra|ie  ijroduowl 
except  under  gintw.  The  name  vinefitird  in  Bntain 
is  therefore  nowadays  a  name,  and  tu»thing  mon. 

There  is,  not  faa*  from  Loch  Maree,  in  Roee-ftbir^, 
a  farm  that  bears  the  name  of  Kinloch  Ewf  :  tluU 
is,  the  head  of  Ixx^h  Ewo.  But  Loch  Maree,  or 
Mary's  Loch,  was,  geoh^ists  tell  us,  at  one  tio»^ 
only  one  of  the  upper  reaches  of  L«x;h  Ewe :  nai 
this  conclusion  of  geologist'?  is  borne  out  by  ihf 
name  Kitdoch  Ktve,  which  is  not  on  I»ch  Ewi?  at 
all.  but  about  a  mile  above  the  upper  end  of  Loth 
Maree.  But  there  cwi  be  no  doubt  tlmt  ibis  ftiw 
marks  the  point  to  which  the  older  Loch  E<real 
one  time  extender!. 

IxK'al  names,  too,  give  us  evidence  uf  mtdaik 
that  are  now  extinct  in  this  island.  Tlw  ejcisien* 
of  the  wolf  and  the  Inpar  in  England  is  maricttl^J 
such  names  as  VVolfeMow  in  Herefoplsbirr,  so^ 
Bamwood  in  Gloucestershire.    Tb«  wild  \xmi,^i 


TENCE. 


won  foMTHi  nt  Eversley,  Eversbot,  and  Kver- 
tod  the  pr«*enc*e  of  the  l)caver  is  indicated 
li  oarn«d  as  Brverly,  B^nH>rstone,  and  Bevtr- 

mgces  in  our  ciiBtoius,  too.  are  to  be  traced  in 
imea.  Two  of  tbe  strongest  marks  of  the 
ioiice  of  n  town  are  to  l>e  found  in  ihe  exist - 
»f  n  market,  or  the  )M)S8e?^siou  of  a  bridge 
3»e  neigldmring  stream.  The  OhI-EngliHh 
rajrian  {to  huy)  gives  us  the  words  cheap, 
\etjp,  doycJtfup,  vintftman^  chaffer,  horse- 
r,  and  chop:  and  it  alB<i  giv<.'«  us  the  pre- 
'hippiny,  c}ufjt.  and  kippen.  Cheafwide  and 
jeap  were  the  oUl  market-places  of  London  ; 
ato  ('heapnide,  even  to  thif»  day.  run  Bi-ead 

(where  Milton  was  born).  Milk  Street,  and 
bultry.  In  tbe  north  of  Europe  we  find 
^agen,  which  means  '  Chipping?  or  Market 
i;'  Nordkiopfng:,  whith  lof.iiis  'North 
ft : '  iind  many  others. 
Su  the  mistakes  in  naniea  are  fiiU  of  snj.',fr»*8- 

The  reiwJi'rs  of  Sir  Waltvr  Scott's  'Pirate" 

Fitful  Hi'tid  in  Shetland  ns  the  nlMMle  of 
I.  But  Fitful  Head,  though  a  fpiite  appro 
I  name,  is  a  mere  corruption,  undoubtedly 
Btake  of  the  old  ScaTidinjivi:>n  nauif  Jlvit-feU 
'^bite  lliU).  C'»iie  Wrath,  ajjiiin,  ban  in  its 
,  meaning  nothing  U>  do  with  storm,  but,  in 
I  Norse  form  of  Cupv  Hvarf,  simply  indicates 
ling-point,  —  the  point  where  the  land  trends 
lew  direction  ;  and  it  contains  the  same  root 
t  wortls  wharf  an<l  Antwrrp. 
Dy  idmilar  corruplions  are  to  be  found  iu 
lud.  The  walk  from  Buekinj.rham  PaJace  to 
minster  is  now  called  Bhticcige  Walk,  which 
y  a  meaningful  corruption  of  Bocaye  Walk  ; 
WW  Vrrt,  in  Oxfordshire  and  in  Kent,  has 
Bllered  into  Shotvvc.r  Hill,  and  a  legend  alx>ut 
I  H«xm1  and  L'ttic  John  has  been   nttnched  ; 

Lieu,  in  Mtmiuoutbsbin',  has  ^'rown  into 
|y;  Gratul  f'uiU,  in  Cornwall,  into  Grain- 
i;  and  Bon  Uu^  (thegtMxl  ford),  in  Suffolk, 

ktoo,  natunili/AHl  into  Bnn{iay. 
we  have  seen  that  hisiory  and  philology 
c»  loyal  servants  of  the  teacher.  Sb^dll 
»  able  to  any  the  same  of  poetry  ?  Ilow  shall 
lost  brilliant  outcome  of  the  human  intellect, 
»ost  inB|>ire<l  expression  of  the  mind,  the 
let  of  the  noblest  faculties,  strengthened  by 
intertwisted  with  the  deeoest  emotion,  help 
auch  study  of  the  world? 
aotiK*  extent  it  baa  already  done  so.  Long- 
r  has  pn.Mlueed  for  us  a  geographical  library 
ty-two  volumes,  which  he  calls  *  Poems  of 
Four  of  them  have  U'cn  republished  by 
Uacmillan  &  Co.  in  this  ctjuntry  ;  but  the 
thirty  two  volumes  ought  to  be  in  the  library 


of  every  laag».'  «  bool  and  college.  Such  a  collec- 
tion contains,  and  must  contain,  a  great  deal  of 
what  is  good,  of  what  ii«  indifferent ;  and  we  know 
that  neither  gods  nor  nor  men  columns  tolerate 
the  indifferent  in  poetry. 

But  let  us  choose  that  which  is  good,  and  hold 
fast  to  it.  Ilow  docs  Lrfjngfellow  introduce  Edin- 
burgh to  us?  We  who  know  the  city,  and  have 
love<l  it  long,  know  that  it  is  a  poet's  dream  in 
st<ine,  watchefl  by  the  everlasting  hills,  looked  iu 
ujMin  by  the  eternally -during  sea.  lx)wered  in  trees, 
intern  I  iugleil  with  rocks  and  crags  and  clitTs,  and 
pfjesessing  a  history  tliat  no  taint  of  doubt  or 
cowardice  has  ever  sullied. 

Ilow  does  Burns  describe  this  world-famous 
city  ?  — 

"  EdtnA.  Kcot<it*9  durliiig  a«iit, 

All  liail  tby  piktaci^a  and  towem, 
Wiiert*  uucti  bencntb  &  moaiu'ab's  feet 

Sat  LfgiHlailon'a  aoTorelgn  powers  ! 

"  Tbv  suns,  Bdina,  stHiIal,  kind. 

With  open  haod  the  stranger  ball ; 
TheUr  views  eiiUrg%»d.  thoir  liberal  mind, 
Above  the  narruw,  niral  vale." 
Sir  Walter  Scott  sings  of  the  city  in  other  scenes, 
and  with  the  thought  of  war  in  his  mind  :  — 
"  Nor  dream  that  from  thy  renL>elt>Sii  thruuo 
Strength  aud  security  are  dowo  ; 
Still,  ad  of  yore,  queeu  of  the  Dorth. 
Still  oaoBt  tbou  send  tby  obUdreu  forth. 
We'er  readier  at  alarm  t>etr»  call 
Tby  burghers  roae  to  man  tby  wall, 
Thau  uow,  iu  dan^'er,  shall  be  thine. 
Thy  dauntless  voluntary  lini*  ; 
For  foBse  aud  turret  proud  to  stand. 
Their  breasta  the  bulwarks  of  the  iand." 
Not  infecjor  are  the  lines  of  Alexander  Smith, 
whom  mauy  of  us  still  remember  :  — 
"  Ediaa,  hiRb  Id  beaTen  wan, 
Towered,  templed,  Metropolitoo, 

Waited  unt«n  hy  hilia. 
River,  and  wldeepread  oveau,  tinged 
By  April  URht,  ordnipprt  aud  frluirbd 

Art  Aprii  vapiir  wiJU, 
Tbou  hanf;e8t,  like  a  Cyclop's  dream, 
High  iu  the  shifting  weather-Kleam. 
'  •  F.ilr  art  ihnu,  when  above  thy  bead 
Tbe  ml^tleHs  llrtnameut  id  spread  ; 
But  when  tbe  twilight's  Rcreen 
Draws  glimmeriog  rouod  tby  towers  and  apirea. 
And  thy  lone  bridgo.  aoorowned  by  Orea, 

Haugu  in  tbe  dim  ravine, 
Thou  art  a  very  Persian  tsle.  — 
Or  Uirza's  vision^  Bagdad's  vale." 

Not  less  true,  not  less  ade<piate,  'xa  t!ie  sonnet 
written  by  A,  H.  Ilallam,  the  ejrIy-IoMt  friend,  in 
sorrow  for  whom  Tennyson  wrote  his  •In  memo- 
riam : '  — 

"  Even  tbiu,  nethlaJta,  •  olty  reared  should  bo  — 
Yea.  an  Imperial  city,  that  might  bold 
Five  times  a  huudrcd  noble  towns  In  fee. 
And  either  with  tbe  might  of  Babel  old. 
Or  the  rich  Roman  pomp  of  eropery, 
Might  dtaud  compare,  highest  to  arts  unrolled. 
Highest  iu  arms  :  brave  tenement  for  the  frer, 
Wbo  never  orouoh  to  thrones,  or  slu  for  gold. 
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Thna  should  bar  tow«rs  Le  raisiid,  —  with  rlelnnftw 

Of  clear  bold  blllB.  tbatourre  horrpry  «treeu, 

As  if  tt>  vliiiluriite,  'mid  ubolcest  aeata 

Of  Art.  ttblditijf  Nature's  majesty  ; 

And  Uie  broiul  sea  beyoDd,  in  calm  or  rage, 

Cbatnlfu  alike,  and  teaoblng  liberty." 

But  this  8i<le  of  the  queation  would  carry  U8  too 
far.  What  I  ani  driving  at  iB  a  buui1»ier  Him.  All 
through  this  Htateraent  I  have  Ijecii  trying  to  in- 
sinuate, — to  8ugj;t*»t  that  the  teacher  should  bring 
into  all  his  lessonB  on  Keoifraphy  the  maAiuium  of 
counection  :  that  he  nhould  try  tr»  make  the  map 
live  iH'fore  his  ihiimIk  ;  that  in  eiluciilion,  as  in  a 
statue,  there  should  W  no  dead  uiatl»T  ;  and  that 
the  siuisfaction  of  the  daj's  curifwity,  or  mental 
appetite,  should  be  followtnl  by  the  grt)n-lh  of  a 
stronger  api^*tite  still.  I  think  that  we  who  live 
in  this  latter  pjirt  of  (he  nineteenth  centurj'  may 
congratulate  ourselves  on  the  immense  amount  of 
young  a<Jtive  intellect  that  has  thrown  itaelf  int<> 
education,  and  on  the  better  methmls  that,  with 
this  youth  and  activity,  have  been  impHirt^d  into 
our  Bchoolr(x>ms.  It  is  not  so  long  ago  that  bojH 
were  kept  for  years  over  the  As  in  praesefiti  and 
the  Propria  quae  moribus  before  tliey  were  able 
to  form  a  HrBt-hand  acquaintance  with  even  the 
easiest  Latin  autlior:  nowadays  a  boy  does  not 
learn  a  new  word  or  a  new  inflection  without  be- 
ing asked  at  once  to  build  his  new  knowle^lge  into 
an  interesting  sentence.  Not  long  ago  children 
were  taught  lists  of  names  without  seeing  a  pic- 
ture, a  diagram,  a  model,  or  a  map,  and  this  was 
^called  geography  :  now  we  have  the  geographical 
rieties,  l>oth  of  Eklinburgh  and  of  London, 
orking  steadily  for  theni,  and  showing  them  all 
that  there  is  of  lieautiful  and  wonderful,  and 
strange  and  thoughtful,  in  the  life  of  man  upon 
this  remarkable  planet. 

Auother  point,  Liefore  I  have  done.  The  path  of 
etlu(Mjtion  is  the  path  of  discovery  ;  it  is  not  the 
dead-beiiten  road  upon  which  you  can  sow  no  new 
seed,  it  is  not  the  region  of  the  second-hand,  the 
fossilized  thought,  the  mere  trail itionary  and  repe- 
titional  idea.  If,  then,  the  teacher  is  to  make 
those  old  times  live  again,  — those  •tirl  times  that 
have  left  iueffaceablemarksin  our  names  of  places, 
just  as  the  underlying  rocks  have  left  traces  of 
hemselves  in  our  soil,  —  he  must  excite  the  curi- 
BJty  t)f  his  pupils,  and  set  them  hunting  for  new 
examples  of  uld  names  ;  must  ask  them  to  find 
the  old  in  the  new,  and  the  new  in  the  old.  It  is 
as  true  of  e«hication  as  of  life,  —  aud  the  one  is 
only  an  epitome  and  compreBSed  syinlxd  of  the 
other,  —  that  for  us  all  it  is 

''Qlad  sight  wbeuBver  n<!W  and  uld 

Are  Joined  tbronijh  somp  dear  home  bom  tie: 
Tbe  life  of  all  IbaL  we  behold 
Beponds  upon  tbla  myutcry." 

The  paasion  of  hunting  is  the  strtmgest  passion 


in  human  nature  :  can  we  gratify  this  i^snoo 
the  schoolroom  r     I  think  we  can  ;  and  geographjl^ 
is  one  of  the  happy  hunting-grounds  in  which  ' 
may  l»e  able  t<»  gratify  it. 


Dr.  Cbari^s  a.  Powers  of  New  York 
tributes  an  article  to  the   Mediatl  record,  givin 
the  results  of  his  treatment  of  twenty-one  coecs  < 
injury  by  the  toy  pistol,  and  states  that  two  de 
this  year  from  this  cause  have  c«>mo  to  his  know 
edge.     In  by  far  the  greater  numbtT  of  casee 
palm  of  the  hand  was  the  seat  of   the   injury,  i 
though  some  had  rw^eived  injuries  to  the  liug 
the  eyelid,  or  the  alxlomiual   wall.     Tlie   woonds' 
v.irie<l  in  depth  from  one^juarter  of  an  inch  tfj 
two  inches,  and  were  due  to  wads  from  the  blaak 
cartridge:*  or   to  pieces  of    the  i»ercussiua  cap 
which  were  blown  inbj  tlie  tissues.     The  inju 
l>arts  Ijecauie  inflamed,  pus  formed,  and  in  rniiajj 
cases  a  septic  c*ondition  of  tiie   bl<^M^    followa 
eventuating  in  some  cases  in  tetanus  and  deatb. 

—  The  official  returns  of  the  minister  of  edvni- 
tion  in  Prussia  f<how  tliat  the  number  of  students 
in  philology,  philostiphy,  and  history,  inthi»  home 
of  the  philosophical  sciences,  has  been  st^ilily 
declining  from  Michaelmas,  1881,  to  Easter.  1885;  , 
the  numliers  for  the  six  sessions  Ijeing  2,528,  3,585.  I 
2,5(H,  2,398,  2,811, 2,258.  3.181.    In  three  yettTR  iwd  | 
a  half  the  decline  in  the  number  of  p|iito«)f>l)i- 
cal  students  is  thus  fourteen  per  c«>)nt. 

—  Instances  are  not  infrequently  reconM  u»  j 
medical  journals  of  the  passage  of  needtee  sad  1 
pins  from  one  jjart  of  the  bo«ly  to  .another.  In  I 
a  recent  case  a  ueedJe  one  inch  and  a  quartrr  | 
long,  which  had  been  swallowed  some  inoQtii»| 
before,  was  removed  from  the  arm  of  a  brick- 
layer. 

—  A  woman  iu  Russia  recently  contralted  a  |;4i^  I 
sician  on  account  of  a  peculiar  deformity  from  j 
whieh  she  suflFered.  It  consisted  of  a  projKtinii 
at  the  lower  end  of  the  spine  which  fi>mi«^l  t  tail  j 
two  inches  long,  and  half  an  inch  wide.  It  con- 
tained two  vertebrae,  and  these  were  roTer«>d  mil)  J 
fat,  hair,  tuid  skin. 

—  Russian  newspapers  state  that  prnsp^i/1 
good  for  the  speedy  construction  of  n  canal  betw««  | 
the  White  Sea  and  Lake  Onega,  thus  afTordinit 
water   communication   between    tl»««    Wlutr  foA 
Baltic  soaB. 

—  John  Ericsson,  the  well-known  iuveutor,  wU- 
is  now  eighty-three  years  of  age,  is  still  haW  »nl 
hearty,  and  works  as  stt5adily.  and  os  nuinv  Ixxin 
jjer  day,  as  he  did  twenty  year's  ago. 
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FRIDAY,  OCTOBER  16,  1886. 

COMMENT  AND  CRITICISM. 
SCUOOL6  FOR  THE  TRAiNiNO  of  nurses  are  being 
orgnnizpd  in  tjvtTv  city,  and  the  value  of  such 
skilled  brlp  in  heing  more  and  more  appreciated 
the  pbygician,  who,  in  his  busy  profeseionaJ 
fis,  OMmot  make  the  obeervatioDs  as  to  the  tem- 
iture.  pul^),  and  respiration  of  his  patient  as 
often  as  lie  would  like,  or  as  the  welfare  of  the 
patient  deman<la.  In  all  the«»e  methods,  nurses 
are  now  traiiitHl,  and  their  services  are  well-nigh 
indispensable.  A  trained  nurse  is,  however,  an 
expensive  luxury,  tliree  dollars  a  day  beinjc  the 
usoal  price  paid  them  ;  so  that  only  the  rich  can 
enjoy  their  educate*!  aid.  What  is  greatly  needed 
in  our  citiea  is  an  or^nization  which  will  supply 
such  succor  to  the  po<3r,  by  whom  such  services 
are  in  reality  more  needed  than  by  the  rich. 
Every  physician  wbose  practice  has  taken  him  into 
t«n«nent-hnu*e8  has  felt  the  great  need  of  some 
cme  to  nurse  his  iwtients,  when,  through  igno- 
rance or  poverty,  neither  they  nor  their  friends  can 
d*>  any  tiling  t«.»  aid  liirn.  In  Philadelphia  a  district 
tree  society  lias  t>een  formed  for  the  care  of  the 
poor  who  cannot  be  sent  to  the  hospital.  A 
nurse  is  provided  by  this  society  to  visit 
attend  the  sick.  Beti-liuen  and  other  neces- 
saries are  al»i  furnished.  For  these  services  a 
charge  of  five  cents  a  day  is  made,  except  when 
fiatient  or  liis  relatives  cannot  afford  to  pay 
ly  thing,  in  which  case  every  thing  is  furnished 
ithout  recompense.  The  motive  which  underhes 
system  is  an  admirable  one,  and  we  shall 
itcli  the  working  of  the  plan  witli  great  interest. 

The  BIST  ICETHOD  for  the  disposal  of  ^;arbage 
\  been  a  subject  of  disout^siun  among  aanitari- 
ans  for  many  years.  There  is  no  one  system 
which  is  equally  applicable  to  all  places.  In  small 
villages  it  may  with  safety  be  utilized  as  food  for 
bogs^  if  proper  facilities  for  the  keeping  of  these 
afiimalB  exist ;  but,  where  there  is  a  population  of 
py  considerable  magnitude,  pig-keeping  should 
't>urage«i,  and,  if  need  be,  prohibited.  In 
t  families  the  kitchen  refuse  can  be  burned  in 
but  in  large  families,  hotels  and  re«- 
\  method  of  garbage  disposal  is  ubu- 


ally  not  feasible.  Under  such  circumstances,  it 
must  be  removed  from  the  house  ;  and  this  is 
properly  the  work  of  the  municii>al  authorities. 
Boston  has  undoubtedly  the  best  system  for  this 
purpose  :  but  this  is  in  a  large  measure  duo  to  the 
favorable  construction  of  the  city,  by  which  each 
block  or  square  is  divided  by  an  alley-way.  into 
which  tlie  garbage-collector  can  go,  and  remove 
the  refuse  from  the  rear  of  the  buildings,  and 
thus  avoid  carrying  the  offensive  material  through 
the  dwelling.  In  New  York  and  Brtioklyn  such 
an  arrangement  of  streets  does  not  exist,  and  the 
garbage  must  therefore  be  brought  through  the 
hallways  of  the  houses.  In  New  York  garbage 
and  ashes  are  placed  in  the  same  receptacle,  and 
removed  together.  In  Brooklyn  they  are  removed 
separately.  One  of  the  most  disagreeable  sights  in 
these  two  cities  is  the  long  line  of  ash-barrels 
which  line  the  streets  on  '  ash  days.'  Brooklyn 
is  about  Vo  make  this  still  more  disagreeable  by 
compelling  the  householder  to  place  Ids  garbage- 
vessel,  usually  a  soap-box  or  a  tin  pan^  on  the 
sidewalk  m  front  of  his  dweUing,  there  to  remain 
untU  the  proverbially  dilatory  •swill-man'  comes 
along  to  collect  it.  As  this  is  to  be  done  twice 
and  tliree  times  a  week,  according  to  the  season, 
the  Brooklyn  streets  will  be  any  thing  but  attrac- 
tive to  tlie  foot-passenger.  There  can  certainly  be 
but  one  advantage  chiimed  for  this  plan,  and  that 
is  the  reduced  ctist ;  but,  unless  we  are  much 
mistaken,  the  nuisance  which  will  result  will  make 
a  change  imperative. 


Wb  have  AL]kEAJ>Y  REFBBBED  to  the  new  objec- 
tive invented  by  Professor  AbbS  of  Jena,  The 
German  government  appropriated  fifteen  thousand 
dollars  for  experimental  purixwes  ;  and  after  five 
years  of  work.  Professor  Abbe  produced  this  new 
objective,  which,  it  is  claimed,  more  perfectly 
corrects  spherical  and  chromatic  observation  than 
any  hitherto  manufactured.  Some  of  the  lenses 
in  the  combination  are  of  siliceotis  glass,  while 
the  others  contain  borax  and  phosphorus.  The 
mechanical  part  of  the  work  was  done  by  Zeiss. 
We  extract  the  following  description  of  the  objec- 
tive from  the  Jourmil  <le  micrographie,  by  Dr. 
van  Ileurck  :  "The  objective  is  homogeneous  im- 
mersion, of  a  focal  distance  of  three  millimetres. 
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or  about  one-eighth  English  measurement.  It  is 
not  arranged  for  cover -glass  correction,  as  this  is 
not  necessary,  that  function  being  obtained  by 
means  of  the  sliding  tube  of  the  body.  It  con- 
tains five  lenses,  and  has  a  numerical  aperture  of 
1.4,  which  is  a  trifle  less  than  has  been  obtained  in 
England  and  America  (1.5):  but,  so  far  as  its 
optical  qualities  are  concemetl,  it  is  far  superior 
to  any  thing  ever  before  made,  the  new  glass  per- 
mitting the  absolute  correction  of  all  aberrations. 
The  field  is  i)erfectly  flat,  the  minutest  object  in 
the  extreme  edge  of  the  field  showing  as  sharply 
and  clearly  as  though  it  were  in  the  centre.  With 
the  vertical  illuminator,  an  amphipleura  (silvered) 
is  resolved  into  pearls,  —  not  merely  in  spots,  but 
over  the  entire  frustule,  —  and  with  such  clear- 
ness that  these  pearls  can  be  counted.  In  the  study 
of  other  diatoms,  I  have  found  details  which  have 
hitherto  escaped  notice.  As  to  the  bacteria,  details 
of  structure  are  shown  that  have  never  before 
been  seen.  —  details  that  will  without  doubt  serve 
to  differentiate  them  by  ocular  means.  Accom- 
panying the  objective  are  three  eye-pieces,  —  two 
for  direct  use,  and  one  for  photography.  They 
are  also  made  of  the  new  glass  and  by  entirely 
new  formulae." 

The  health  commissioner  of  Chicago  has  pro- 
hibited the  removal  of  milk  from  the  cow-stables 
of  that  city  which  are  infected  with  contagious 
pleuro-pneumonia.  As  was  to  be  expected,  the 
owners  rebel,  and,  unless  closely  w^atched,  will 
doubtless  smuggle  the  milk  into  the  market.  The 
New  York  health  authorities  are  inspecting  the 
beef  which  comes  to  the  city  from  Chicago  in 
refrigerator-cars.  Thus  far  no  unwholesome  meat 
has  been  detected.  This  inspection  is  of  value,  as 
some  carcasses  may  be  so  diseased  as  to  be  detected; 
but  unless  the  inspection  is  made  at  the  slaughter- 
houses, where  the  viscera  can  also  be  examined, 
no  guaranty  can  be  given  that  the  meat  is  that  of 
a  healthy  animal.  The  last  report  indicated  that 
three  thousand  animals  were  under  quarantine  in 
Chicago. 

The  recent  death  of  two  persons  in  a  New 
York  hotel  from  the  inhalation  of  illuminating- 
gas  draws  attention  again  to  the  dangers  con- 
nected with  this  service.  Just  how  the  accident 
occurred  has  not  yet  been  satisfactorily  explained  ; 
but  it  is  probable,  that,  as  the  victims  were  city 
residents,  they  did  not  resort  to  the  method  of 
extinguishing  the  light  usually  adopted  by  stran- 


gers from  the  country,  namely,  by  blowing  it  oat. 
It  is  more  than  likely  that  the  flame  was  a  small 
one,  which  was  either  blown  out  by  a  current  of 
air,  or  extinguished  by  a  change  of  pressure 
within  the  pipes.  In  many  occupied  buildings 
the  old-fashioned  gas-cocks,  those  without  stops, 
still  exist ;  and  it  not  infrequently  happens,  that, 
by  an  incomplete  closure  of  the  outlet,  gas  escapea 
into  the  room,  sometimes  to  a  dangerous  d^xee. 
It  would  be  a  valuable  improvement  in  the  man- 
agement of  our  cities  and  towns,  if  it  was  made 
the  duty  of  some  of  the  municipal  departments  to 
periodically  inspect  the  gas  pipes  and  fixtures  of 
all  buildings  occupied  as  residences,  with  power 
to  compel  the  owners  to  provide  the  most  perfect 
apparatus,  or,  failing  so  to  do,  to  be  liable  to  a 
fine,  wliich  could  be  used  by  the  authorities  to  do 
the  necessary  work  themselves.  In  recent  years 
valuable  laws  have  been  passed,  regulating  the 
construction  and  drainage  of  dwellings,  and  the 
same  supervision  could  be  advantageously  ex- 
ercised over  the  arrangement  and  quality  of  the 
gas-pipes  and  faucets. 


THE   GERMAN  ASSOCIATION   OF   NATU- 
RALISTS AND  PHYSICIANS. 

The  meetings  of  tlie  Association  of  German 
naturalists  and  physicians  closed  this  afternoon, 
very  successful  according  to  German,  but  hardly 
so  according  to  American  notions.  The  aspocia- 
tion  is  a  ciuriosity  in  itself :  for  although  it  now 
ha,s  held  its  fifty-ninth  meeting,  and  has  been  in 
existence  since  1822,  it  has  no  permanency  what- 
ever, but  dissolves  at  the  close  of  every  meeting, 
after  it  has  appointed  a  president,  a  vice-presi- 
dent, and  a  secretary  for  the  next  year,  and  has 
selectetl  the  next  meeting- plac*,  which  must  b< 
the  residence  of  the  first  and  third  officer.  Into 
the  hands  of  these  gentlemen  is  given  every  thing 
pertaining  to  the  following  gathering,  which 
always  commences  on  Sept.  18.  The  Association 
of  German  naturalists  and  physicians  has  no  cat- 
pt)rate  existence,  owns  no  pro|>erty  whatever,  and 
meets  for  the  avowed  purpose  of  facilitating  ac- 
quaintances among  the  members.  Scientific  dis- 
cussions are  of  secondary  importance.  For  in- 
stance :  that  which  a  section  apparently  considers 
first  is, "  Where  shall  we  drink  qmi  Frfih-^choppn, 
and  which  shall  be  our  Stamm-kneipef  And  in 
the  '  Stamm-kneipe,'  behind  the  beer-glass,  dis- 
cussions are  held  often  more  profound  than  those 
at  the  official  meetings.  The  advocates  cl  tbe 
often-quoted  assertion  that  beer  is  always  in- 
jurious will  have  to  acknowledge  themselveB  de- 


SCIENCE. 


337 


I,  when  tbey  see  alxjut  five  thousand  pro- 
B,  doct<*r8,  and  8tuiie4its,  who  g:athered  here 
kg  the  paat  week,  all  hale  and  hearty,  ai- 
th  many  of  ripe  old  age,  oil  of  whom  drink 
In  larger  or  aiualler  quantities  ;  and  as  for 
tatement  tliat  he  who  *  drinks  lieer  thinks 
tt  well-known  fact  that  German  thought 
orld  in  more  than  one  branch  of  science. 
r  '    '   and  every  physician  who  has 

ihe«l  Iff  in   scientiHe  or  in   medical 

L:li;;jble   to  membej-ship  on    the   (jay- 

a   certain   fee  :   here   in    Berlin    it   was 

Rt  fifteen  marks.  Those  who  are  interested 
ence.  hut  have  not  puVjlished  any  thing,  can, 
lyment  of  the  same  sum,  become  associates, 
Dt  members  ;  i.e.,  they  are  entitled  to  attend 
ireting«  and  entertainments,  but  are  not 
led  to  vote.  No  election  of  members  is  held  ; 
a  simple  announcement  of  the  facts,  and 
lent  of  the  fees,  are  needed  to  obtain  a  mem- 
ip  card  :  jind  so  great  and  so  just  is  the  con- 
?e  Mrhich  these  gentlemen  place  in  the  a[>- 
its'  honesty,  that  cases  where  membership 
have  been  obtained  imder  false  pre- 
so  very  few  during  all  these  years,  that 

n  he  ignored  entirely. 

^•ftimn,  to  the  uumtxsr  of  thirty,  have  no 
I  Mcers.     At  every  meeting  a  chairman 

(  iry  are  elected,  although  the  latter 

lil(jr  remains  in  office  during  the  whole  week, 
■a  it  is  his  duty  to  make  the  necessary  re- 
nnd  collect  the  abstracts  of  the  papers  read 
t  the  section,  for  the  *  Tageblatt '  of  the  nejrt 

This  Tageblatt  is  a  very  commendable  in- 
bo.  and  lakes  the  place  of  the  *  Daily  pro- 
ftjee"*  of  the  Americim  association  in  a  very 
tdly  improved  fonn.  It  is  issued  every 
log,  at  alKJUt  nine  o'clock,  and  contains  the 
l>eTship  list,  announcemtMils,  pri>gramme  of 
ay.  and  ahstrarhof  all  the  jnipera  readlfefore 
e  mctions  on  the  pn-ceding  day.  This  year's 
Matt  forms  a  small  quarto  volume  of  four 
tvd  pages. 

i  registry  shows  2,214  members,  1,914  asso- 
1^  and  1,47.5  la^lies,  who  are  classed  by  tiiem- 
t.  The  position  of  the  Indies  In  the  Asaocia- 
Df  German  naturalists  and  physlciam)  can, 
1  al  least,  be  defined  by  the  reproduction  of 
It  abstract  from  one  of  the  numbers  of  the 
►latt :  — 
[id  majeBty  the  emperor  has  been  pleased  to 

ta  8t»eciMl  perfor»oauce  at  the  Royal  opera, 
II  >v»  at  the  Royal  theatre,  exclusively  for  the 
r'  !    of    the    Association    of    Oerman 

I  il  physicinns.  .  .  .  Ladiks  aae  not 

r6i>  I ' 

of  the  large  numbers  present,  there  was 


nothing  wrong  in  this  decree,  according  to  Ger- 
man notions  at  legist ;  but  in  view  of  the  fact  that 
at  least  one- third  of  the  members  were  natives 
of  Berlin,  who  could  have  visited  either  of  the 
theatres  at  any  other  time,  it  would  have  been 
more  just  if  these  gentlemen  had  been  excluded. 
But  they  were  all  there  as  *  invited  guests  of  the 
emperor '  (nothing  small,  indeed) ;  and  many  of 
those  who  had  perhaps  travelled  from  the  farthest 
|K)int  of  Geitnany  liad  to  take  a  hack  seat,  and,  in 
addition,  leave  their  wives  at  the  hoteis  or  stay 
away  altogether. 

The  large  number  of  social  entertainments  fur- 
nished by  the  local  committee  as  well  as  by  the 
city  government  were  as  complete  and  elaborate  as 
possible.  Excursions,  exhibitions,  regattas,  sup- 
pers, balls,  etc.,  gave  an  abundant  opiwrtunity  to 
comply  with  §  3  of  the  very  short  constitution  : 
"The  aim  of  the  association  is  to  offer  an  oppor- 
tunity to  the  naturalists  and  physicians  of  CJer- 
many  to  f«.>rm  a  personal  acquaintance." 

POHLMA^. 


THE  MOUNTING  OF  MUNGO. 

The  common  practice  in  mounting  large  mam- 
mals is  to  tlrst  make  the  legs,  and,  having  fastened 
them  securely  to  a  backbone  of  plank,  to  pack  the 
remainder  of  the  body  with  loose  filling.  While 
tliis  does  well  enough  for  long-haired  animals, 
whose  muscles  are  concealed,  for  those  that  are 
scantily  clad  some  other  methods  must  be  adopted 
in  order  to  reproduce  correctly  form  and  features. 

To  build  up  an  animal  that  will  be  lank  and 
flabby  is  the  height  of  taxidermic  art,  and  a  brief 
description  of  the  manner  in  which  the  elephant 
Mungo  was  mounted  at  the  national  miuseum  will 
show  the  methods  by  which  such  results  may  be 
obtained. 

Mungo  was  an  African  elephant  about  six  years 
old,  belonging  to  Forepaugh's  menagerie,  that 
thoughtfully  selectofJ  Washington  as  the  place  of 
his  demise.  Mr.  William  T.  Homaday,  the  distin- 
giiisheil  taxidermist,  saw  in  this  event  an  oppor- 
tunity of  putting  the  new  prinoiples  of  mounting 
into  practice. 

The  first  step  in  the  process  of  mounting  was 
to  take  a  series  of  careful  measurements  of  the 
body,  showing  its  length,  hoigiit,  and  girth  at 
various  points,  and  the  dimensions  of  the  limbs 
and  the  trunk.  These  were  supplemented  by 
sundry  drawings,  and  by  plaster  casts  of  the  head 
and  of  the  limbe  of  one  side.  The  more  care  was 
neces8ar>'  in  this,  ow*ing  to  the  fact  that  the  entire 
skeleton  was  to  be  mounted  separately,  and  thus  no 
guide  left  to  the  position  of  the  joints.  This  done, 
the  skin  was  removed,  and  transferred  to  a  bath 
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of  salt  and  alum,  there  to  lie  until  its  false  body 
should  be  ready. 

Tlie  backbone  of  this  false  body  (fig.  1)  con- 
Bist^id  of  abroad  two-inch  plank,  the  up^ver  edge 
of  which  was  carefully  cut  into  an  exact  copy  of 
thatdorstU  outline  which  i»  ao  characteristic  of  the 
African  elephant.  To  this  tlie  legs  were  attachetl 
by  heavy  angle-irons,  the  iron  that  formed  the 
axis  of  the  leg  running  tlirough  a  luile  in  the  free 
arm  of  the  L.  The  legs  themselves  were  forn»ed 
of  excelsior  solidly  wound  around  roughly  hewn 
wooden  Iwnes. 

The  accuracy  of  the  work  was  proved  by  fretiuent 
reference  to  the  meaaurea  taken  from  the  dead  ani- 


measurements,  the  vji'jum-jLM  uAibim^  ot-iween 
the  upper  parts  of  the  legs  and  adjacent  portions 
of  the  body  were  carefully  filled  out  (tig.  2).  like 
Mother  Righy's  Foathertop,  the  elephant  at  this 
stage  stood  forth  a  creature  of  wood  and  tow, 
only  waiting  for  the  final  metatuorpho>:ii8  which 
should  fill  the  blank  wooden  orbits  with  twinkling 
eyes,  and  endow  the  entire  framework  with  the 
setnblance  of  life.  The  thick,  stiff  skiu  was  now 
removed  from  the  t»ath,  and  carefully  thinned 
down  until  it  had  lost  half  its  suljstance,  and  be- 
come —  for  an  elephant  —  soft  and  pliable. 

As  a  careful  tailor  tries  on  a  partially  completed 
coat  to  assure  himself  that  the  Huished  garment 
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mal,  due  allowance  being  made  for  the  fact  that  the 
finished  piece  would  be  somewhat  larger  than  its 
supporting  framework.  The  broad  Dverhanging 
pelvis  was  next  added  ;  and  then  the  skull,  with 
its  massive  jaw,  was  buiit  on,  the  more  salient 
portions  being  carved  with  care  from  the  phister 
model,  while  those  buried  deeply  in  the  fleeh 
were  more  roiighly  copied. 

The  long  ribs  of  the  original  were  represented 
by  bands  of  iron  wrapped  in  tow,  fastened  above 
to  the  plank  backbone,  and  below  to  a  second 
plank  shaped  to  the  outline  of  the  under  side.  A 
neck  of  laths,  covered  with  excelsior,  joined  the 
head  to  the  body.  Wooden  shoulder-blades  were 
now  put  in  place,  the  tail  find  trunk  added,  and 
then,  following  the  diagrams  and  accompanying 


will  be  a  success,  so  the  skin  of  M ungo  was 
upon  the   manikin  (fig.    8).     The    trial   prov 
satisfactory,  the  skiu  was  poisoned  with  arsenical 
soap,  and  all  was  ready  for  the  last  act.     The  skin 
having  been  repla<"ed  and  secured  alon^  the  Ivick,  . 
first  one  aide,  theji  the  othex,  was  coverwl  with  a  j 
thin  coating  of  clay  mixed  with  chopiied  tow.  aa<I| 
the  body  section  sewed  up.     One  by  erne  th«?  1*^.1 
trunk,   and   tail  were  similarly  treated,  the  sklo 
being  covered  each  night  with  wet  clothg  to  yn- 
serve    it  moist    and    flexible    throug^hout,      "nH* 
sewing  having  been  finished,  the  wTinkles  iodioit^ 
in  the  skin  were  followed  over   with  a  poinUJ 
modelling-tool,  thus  impreasiDg   them   deeply  J» 
the  moist  clay,  while  the  deepest  wrinkles  or  tJiidk 
folds    of    the    trunk,   elbows,  and    flianks,   wm 
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1  by  wiree  or  twine  to  hold  them  in  place 

atil  dry.     Great  pains  were  taken   in   in&erting 

i — made    from    a    color-sketch    of    the 

-azid   nuurking    in    tiieir   surruunding 

"'oo  which  depended  the  ex]»re8sion  of  the 

After    thoroughly  drying,  all  seaniB  were 

illeti  with  papier-vuicM,  while  a  slight  hut  care- 

i  use  of  <x>lor  restored  the  akin  to  its  original 

Cfc  (ttj?.  4). 

\k'BB  Muogo  reconstructed,  and  thiui  did 

ay  Buccessfully  solve  the  problem  of 

;  an  elephant  that  his  hide  should  up* 

'  loose  and  wrinkled,  instead  of,  as  is  too  often 


A  FEW  WORDS  ABOUT  PAVEMENTS. 

A  RECENT  report  to  the  commissionere  of  ac- 
counts of  this  city,  prepared  by  Col.  George  T, 
Balch,  and  relating  t«'>  a  i:»aveuient  now  being  laid 
in  Fifth  Avenue,  shows  clearly  the  difference  be- 
tween iiavenients  scienlitically  constructed  and 
thotae  with  which  New-Yorkers  are  more  familiar. 
The  value  of  the  report  is  enliaaced  by  the  judi- 
cious use  of  engnivings,  some  of  which  are  repro- 
duced herewith.  Fig.  1  is  a  trans^exBe  section 
tlirough  a  pavement  constructed  in  accordance 
with     the    specifications    prepared    by  the   city 
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vth  and  swollen.     Mungo  was  ex- 
'  I  ington  meeting  of  the  Society 
rrnists,  and  received  the  special 
•  for  the  best  pie<."e  in  the  entire  exhibition.' 
elepliant  may  be  said  to  represent  the  l)e- 
pinning  of  tlie  new  and  better  class  of  taxidermy 
:  the  national  museum  ;  and  although  four  years 
I  be  stood,  as  regards  quality,  almost  isolate*!. 
I  is  to-day  8urro»mde<l  by  so  many  pieces  of  equal 
rit  that  we  may  look  hopefully  forward  to  the 
nc*  when  the  mounted  mammals  of  the  national 
piuseuiu  shall  be  unsurpassed. 

Frederic  A.  Lucas. 


authorities.  The  agreement  between  the  city  and 
the  contractor  called  for  sound  granite  blocks, 
approximately  uniform  in  size,  rammed  solidly 
down  upon  a  bed  of  sharp,  clean,  dry  sand  ;  the 
ajjacea  l>etween  the  blocks  to  be  filled  with  clean, 
dry,  hard  gravel,  free  from  sand,  over  and  through 
which  should  be  poured  hot  coal-tar  cement. 
Tlie  sand  l«edding  was  to  rest  ui)on  a  concrete 
foundation  at  least  six  inches  thick,  laid  upon  a 
well-tami>ed  road-bed.  Were  the  provisions  of 
the  agreement  carried  out,  Fifth  Avenue  woukl 
have  a  pavement  ueiurly  perfect  of  its  kind.  But, 
according  to  Colonel  Balch's  report,  nearly  every 
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provigioD  of  the  agreement  has  been  violated,  and 
the  result  is  a  pavement  such  as  shown  in  trana- 
veree  section  in  fig.  2.  The  road-bed,  or  sub- 
grade  of  eiirth,  was  not  excavatetl  to  the  proper 
depth,  leaving  the  surface  of  the  pavement  at  the 
centre  of  the  street  tlu-ee  inches  higher  than  the 
e8tabii8he<l  grade,  uiaking  a  steepnetw  of  crown  or 
arch  between  curbs  detrimental  to  traffic  aj8  com- 
pared with  a  Hatter  surface,  and  actually  dangerous 
in  icy  weather.  The  surface  of  the  road-bed  was 
not  tamped  ;  the  concrete  ranges  in  thickness 
from  the  stipulated  six  inches  down  to  three, 
and  in  some  places  even  two  inches ;  it  was  not 
properly  mLxe<l,  laid,  or  tamped  :  and  the  mate- 
rials of  which  it  is  composed  are  inferior  in  quality. 
The  granite  blocks  vary  greatly  in  size,  and  ore 
bedded  in  a  mixture  of  sand  and  gravel.  They 
are  laid  with  the  broadest  edge  upward,  instead 
of  the  reverse  ;  the  filling  between  them  is  a  mix- 
ture of  sand  and  gmvel ;  and  the  paving  cement, 
instead  of  filling  the  interstices  to  the  bottom  of 
the  block,  extends  only  an  inch  or  two  below  the 
surface.  In  fact,  so  iui perfect  are  l>oth  material 
and  workiuansliip,  that,  after  a  short  iwriod  of 
heavy  tratlic,  the  pavement  will  present  the  ai>- 
pearance  shown  in  fig.  3,  Ail  siind  and  gravel 
used  should  have  been  free  from  moistiu-e,  artifi- 
cially dried  if  necessary,  and  the  joints  between 
the  blocks  sliould  be  water-tight.  These  conditions 
were  violated,  and  the  collection  of  water  at  W  in 
fig.  4  shows  the  effect  of  damp  l>edding  and  leak- 
ing joints.  As  a  result,  the  tremendous  pressure 
due  to  the  expansive  force  of  the  freezing  of  this 
water  in  cold  weatlier  nmy  b©  expected  to  rupture 
the  pavement  at  the  point  where  the  water  collects. 


ST.  PETERSBURO  LETTER. 

Russian  scienc-e  has  sustained  a  heavy  loss  by 
the  deatli  of  A.  M.  Butlerow,  the  celebrated 
chemist,  in  August  last :  it  is  the  greater,  as  he 
was  yet  in  the  prime  of  life.  His  chemical  work  is 
well  known  abroad,  but  it  may  not  be  known  that 
he  had  a  second  specialty  :  ho  was  an  eminent 
apiculturist.  The  progress  in  bee-keeping  mtide 
in  the  last  years  in  Russia  owes  much  to  his  un- 
tiring efforts,  especiaUy  to  his  manuals  and  papers. 
By  his  deiith  the  second  chemical  seat  is  made 
vacant  in  the  Academy  of  sciences ;  and  various 
surmises  are  made  as  to  whether  this  learned  cor- 
poration will  persist  in  its  opposition  to  the  elec- 
tion of  the  greatest  of  Russian  chemists,  P*rofessor 
Mindeleff. 

Professor  Mindeleff  has  twice  visited  the  petro- 
leum district  near  Baku,  on  a  mission  of  the 
Ministry  of  finance,  principally  with  a  view  to  as- 
certaining if  the  wells  were  rapidly  giving  out  or 


not.  He  has  not  yet  returned  from  his  last 
journey.  Great  progress  is  said  to  have  bwo 
made  in  the  distillation  of  petroleum  oils  by  0. 
W.  Alexeyew. 

It  being  now  early  in  the  season,  news  about 
geographical  expeditions  us  yet  scarce.  Prjevabky 
is  still  at  his  country-Beat,  working  at  the  re^wrt 
of  his  last  journey,  which  is  to  be  ready  in 
August  next.  The  ajHHjial  reports  on  botany, 
different  parts  of  zofilogy,  and  probably  also  geol- 
ogy, it  will  take  a  long  time  to  complete.  The 
only  special  report  which  is  to  apfieor  eoooer  i* 
that  on  meteorology.  The  observations  during  the 
last  expedition  will  be  printed  in  e.rtenso,  together 
with  those  made  during  the  LolvNor  and  the 
second  Tibet  expeditions  of  the  same  traveller, ^ 
and  the  itineraries  of  the  same.  The  work  is  i 
be  supervised  by  Prof.  A.  Woeikof,  who  h-tII  adJl 
to  it  a  work  on  the  climate  of  tlie  countries  trav-f 
ersed,  and  High  Asia  in  general. 

The  Russian  polar  commission  has  printed 
observations  of  the  first  year  (1882-^)  of 
Lena  expetlitions,  which  compritjo  nietcorolo 
only.  Tlie  work  of  the  second  year,  as  well  as 
the  calculation  of  the  magnetical  oKservatJons.  is 
in  preparation.  The  work  of  tlie  Lena  expetUtion 
is  of  the  liighest  character,  and  does  the  greater 
honor  to  its  memlM^rs,  as  it  was  done  under  the 
most  serious  difficulties. 

Great  progress  in  meteorological  work  in  the 
south  of  Russia  has  been  made.  Frottaax 
Klossowsky,  in  Odessa,  has  eucoeeded  in  establish' 
ing  quite  a  number  of  rainfall  and  thunder-stona 
stations  in  the  government  of  Kherson,  one  of 
the  most  extensive  in  the  south,  and  will  iasue  a 
monthly  report.  This  year  wa«  remarkable  for 
hea^  y  rains,  especially  in  the  southern  part  of  th< 
government.  The  rains  have  also  extended  lo  the 
central  and  eastern  psu-ts  of  Russia,  and  &t4daBi 
have  so  heavy  rainfalls  been  experienced  on  one 
day  in  this  country.  Till  tliis  year,  over  one  hon* 
dred  millimetres  fell  on  one  day  at  but  two  p]ae» 
in  the  plains  of  European  Russia, — 14ri  in  th* 
southern  part  of  the  government  of  Tula,  Joly 
IS,  1882 ;  and  over  120  at  Yelinavetgrail  Tlus 
summer  we  had  133  at  Kharkow.  June  34  ;  lOi  mX 
Lgow  (government  of  Koorsk),  July  30-31  (vi 
these,  51  in  one  hour) ;  99  at  Moscow,  Aug.  U-IO; 
93  at  Kamishin,  July  28.  The  rain  of  Aug.  »-lO 
was  very  heavy  over  a  great  diatriot,  and  cWB»i 
high  water  in  the  right  tributaries  of  the  Moik^ia 
and  Oka.  The  railroad-bridge  over  the  LopMMljl 
was  washed  away. 

Captain  Makarow,  I.R.N.,  lias  piiblished  an  iv 
portant   work,    "On  the    interciinugo  of  wst«D 
of  the  Black  and  Mediterranean  seas.*'      Bf  tib  ] 
use   of    an  instrument    called    a    *  fluctonieltf t' 
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_ invented   by  him,    he   could  dftt-nntne   the 

;ty  of  currents  irrespective  of  their  direction. 

I  instniiuetit  showed  him  that  in  the  Bosphorua 

and   Dardanelles  the    velocity  decreaaed  from  a 

little  below  the  surface,  liecame  0  at  a  certain 

_depth.  and  then  ineretised  again.     As  the  surfac** 

urrexit  is  from  the  Black  Sea  to  Ihe  Sea  of  Mar- 

Born,  and  from  the  latter  to  the  Mediterranean. 

be  lower  curreuta  oiUBt  I*  in  the  opposite  direc- 

on  ;  i.e.,  bringinj^  the  aalter  and  warmer  water 

the  Mediterra«e4m  to  the  Black  Sea.     This  was 

•  proved  by  determinations  of  i<[)ecitic  gravity 

the  water,  which  consitlerably  increased  once 

lie  lower  current  was  reached  :  for  example,  five 

iiiles  from  the  Black  Sea,  in  the  Bosphorus,  at  20 

lithoms  depth,  the  i«peciHc  gravity  was  1.0146  ;  at 

|S   fathoma,   1.0*325.      In   the  Black  Sea,   in  the 

'iclnit  \  of  the  Bosphorua,  he  found  water  with  a 

liperahire  above   11"  C,  even  at  the  depth  of 

"'  thorns  ;  and  10.5^  at  200  fathoms.     The  ob- 

Hnns  of  Proffftisor  La(«chiue  off  the  east  coast 

the  Black  8ea  (latitude  43^-44i°)  give  a  tem- 

atiire  of   lO"*   at   200   fathoms,   and  8°  at  490 

ilthoms.  O.  E. 

8t.  Puteraburif,  Sept.  25. 


NOTES  AND  NEWS. 

Alert  returned  to  Halifax  Oct.  10,  after 
aa  absence  of  nearly  four  mouths.  This  was  the 
trip  of  the  Alert  to  the  Hudson's  Bay  re- 
jSoa,  all  the  olieerving  stations  being  dismantle<l, 
the  oljHervers.  their  iiistrumentH,  aJid  other 
operty  brought  l>ack  to  Halifax.  She  sailed 
om  Halifax  on  June  34,  jind  proceeded  direct 
Nachvftk  station.  On  arrival  off  the  station, 
'  ice  waa  so  thick  that  the  steamer  could  not  get 
to  the  coast.  She  then  puHhed  on  to  the 
ptranoe  to  tlie  strait**,  and,  after  encountering 
I  trouble  frc^ra  ice,  a  clear  entrance  was  found 
L  the  north  side.  No  ice  waa  encoimtered 
I  until  North  Bluflf  was  reachefl,  and  in  mak« 
jug  from  that  point  to  Diggs  seven  or  eight  days 
occupied.  At  Digga  the  Alert  remained  a 
aple  of  days,  making  rejwirs  and  ret-eiving  a 
neral  overhauling.  During  this  time  the  pr«> 
Uer,  from  which  a  blade  had  been  lost  in  the 
e,  was  fixed.  On  the  fourth  day  the  expedition 
continueid  to  Churchill,  that  jM^int  being 
cbed  at  the  end  of  July.  Churchill  harbor  was 
rveye«i,  and  was  found  to  be  a  splendid  harbor- 
g-place,  with  not  less  tlwn  twenty-four  feet  of 
r  at  dead  low  f<pring  tide.  York  Factory  waa 
two  days  after  leaving  Churchill,  the 
I  of  the  trip  being  occasioned  by  delays  by  a 

lick    fog.     Here  a  reconnaissance    survey  was 

<~ttuule  of  the  estuary  of  the  Nelson  River.     The 


water  \\  as  so  shoal  at  such  a  distance  from  land, 
that  a  V t'M-cl  could  Ije  in  only  five  fathoms  of 
water,  and  at  the  same  time  land  could  not  be 
sighted  from  her  deck.  The  roadstead  affords  a 
very  unsafe  anchorage,  and  the  charmel  of  the 
river  is  narrow  and  tortuous.  From  this  place 
the  steamer  returned  to  Churchill,  and  then  pro- 
ceeded over  to  the  west  coast  of  the  bay  and 
Marble  Mountain,  arriving  at  the  latter  place  in 
the  middle  of  August.  After  observations  on 
the  west  side  of  the  bay  and  island,  a  deter- 
mination waa  made  of  the  position  of  Caiie 
Southampton,  and  it  was  found  that  the  cape  is 
placed  on  the  charts  six  or  seven  miles  too  far 
south  and  east.  On  arriving  back  at  Diggs  Island, 
an  inner  channel,  apparently  aflonling  a  mode  of 
access  clear  through  to  the  bay,  was  discovered. 
From  Diggs  Island  the  Alert  went  to  Nottingham, 
and  thence  to  North  Bluff  and  Stupart's  Bay.  At 
the  latter  a  party  wfva  sent  to  make  a  general  ob- 
servation of  Prince  of  Wales  Sound.  Observer 
Payne,  who  was  stationed  here,  reported  finding 
some  relics  of  very  ancient  guns.  There  were 
four  altogether,  two  of  them  aliout  the  size  of 
nine-pounders  of  the  present  day,  the  other  two 
the  size  of  the  four  or  six  pounders.  They  are  of 
cast  iron  which  is  covered  with  rust;  and  so  old 
are  they,  that  the  year-mark;* have  rusted  out,  and 
it  L**  im(:M>9sibie  to  estimate  their  age.  The  two 
smaller  guns  were  brought  home,  the  others  l>eing 
left  behind.  Inquiries  concerning  the  guns  were 
made  among  the  Eskimo,  but  they  could  tell  noth- 
ing whatever  about  them.  Tljey  were  undoubted- 
ly .some  of  the  very  earliest  attempts  at  cast-iron 
ordnance.  The  steamer  left  Stupart's  Bay  in  the 
middle  of  September  for  Port  Burwell.  On  the 
way  north  from  Port  Burwell,  soundings  were 
taken,  and  the  water  to  the  east  and  south  of  Cape 
Chidley  found  to  be  very  shoal.  One  bank,  where 
there  is  less  than  one  hundreil  fathoms  all  over  it, 
extends  seventy-five  miles  into  the  sea  ;  while  in 
the  centre  of  the  straits,  between  the  Buttons 
and  Cape  Best,  there  is  a  depth  of  over  two  hun- 
dred and  fifty  fathoms.  Returning  to  Nachvak, 
the  station  that  could  not  be  reached  before,  the 
observers  were  taken  on  board,  and  the  Alert  was 
headed  homeward.  The  returned  obeerverB  are 
alt  in  excellent  health,  and  all  save  one  fared 
excellently  during  their  exile.  At  most  places 
game  of  vaiious  kinds  was  so  plentiful  that  the 
men  rarely  ta.sted  the  salted  or  preserved  beef. 

—  TrQbner  &  Co.  announce  for  the  coming  sea- 
son, 'Luck  or  cunning,  as  the  main  means  of 
organic  mollification,'  by  Samuel  Butler  ;  '  Tlie 
life  and  works  of  Giordano  Bruno ; '  '  The  pre- 
history of  the  north,'  by  the  late  J.  J.  A.  Worsaae 
(translated,  with  a  brief  memoir  of  the  author,  by 
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H,  F.  Morland  Simpson) ;  •  Sources  of  the  Etrus- 
can and  Basque  Ijuifi^tiagys,'  by  Robert  Ellis ; 
*(ir»H?ko-Slavoniclit*:'rature,  and  its  relation  to  the 
folk-lore  of  Europe  diu'ing  the  midrlle  ages,'  by 
M.  Gkiater  ;  •  trarilwUdi,  recollections  of  his  public 
and  private  life,'  by  El  pis  Melena  (translate<l  from 
the  German  hyChiirk-aEdwardes)  :  *  Air  analysis,' 
by  J.  A,  VVanklyn  and  W,  J.  Cooper  ;  •  For  hap- 
piness,' by  Alexander  Calder  ;  '  The  Indian  em- 
pire, its  people,  history,  and  products,'  by  W.  W. 
Hunter ;  '  Miscellaneous  essays  on  subjects  con- 
nected with  the  Malay  peninsula  and  the  Indian 
Archipelago,'  etlited  by  R.  Rost ;  '  Manava- 
dharuia-castra,  the  c<.nle  of  nianu,'  by  J.  Jolly; 
'The  life  of  Iliuen  Tsianj?.'  by  the  Shamans  Hwui 
Li  and  Yen-Tsung,  with  a  preface  containing  an 
account  of  the  works  of  I-Tsing:  by  Samuel  Bael ; 
*  A  sketch  of  the  mo<Jem  languagBS  of  Oceanica,' 
by  R.  N.  Cust ;  *  Phantasms  of  the  living,*  by 
Edmund  Gumey,  Frederick  W.  II,  Myers,  and 
Frank  Ptxlraore  ;  '  Al  Beruni's  Imlia,'  and  trans- 
lation of  the  above  into  English,  by  Edward 
Sachau  ;  'The  social  history  of  the  races  of  man- 
kind,* by  A.  Feathermann  ;  '  A  dictionary  of  the 
Targumin.  the  Talmud  Babli  and  Yerushalmi, 
ajid  theMidrashic  literatiiro,'  compiled  by  M.  Jas- 
trow ;  '  Dictionary  of  the  Kongo  language  as 
Bpoken  at  San  Salvador,  the  old  capital  of  Congo,' 
with  an  intro*luction  Ity  R.  N,  Cusi,  and  'A 
grammar  uf  the  Kongo  language,'  by  W.  Holman 
Bentley  ;  '  Souih-African  ImtUTflies.'  by  Rolaud 
Trinien  ;  *  Reports  of  the  archaeological  survey  of 
southern  India,'  by  James  Burgess  ;  '  The  imperial 
gazetteer  of  India,'  by  "W.  W.  Hunter ;  'Shall 
Russian  treachery  win  the  day?'  by  James 
Sainuelson  ;  '  Shro]>shire  folk-lore,'  edited  by 
Charlotte  Sophia  Bume,  from  the  collections  of 
Georgina  F,  Jackson  ;  •  Language,  as  illustrated 
by  Bible  translation,'  by  Robert  Needham  Cust ; 
'The  church  and  the  stage,'  by  William  Henry 
Hudson  ;  *  A  condensed  Russian  grammnr,*  by  F. 
Freeth  ;  '  A  B  C  dictionary  to  the  United  States, 
Canada,  and  Mexico,'  by  B.  Bradshjiw  ;  '  Dom'a 
code  for  commercial  telegrams,'  compiled  by  Felix 
Ik»rn  ;  '  A  Romanised  Japanese  reader,'  by  Basil 
Hall  Chamberlain  :  '  The  Sinhalese  hand-book  in 
Oman  characters,'  by  C.  Alwis  ;  *  The  tropical 
riculturist,'  compiled  by  A.  M-  and  J.  Ferguson  ; 
''Indian  poetry,'  by  Edwin  Arnold  ;  '  C«>Iloquial 
Portugfuese.  or.  The  words  and  phrases  of  every- 
day life,'  by  Alexander  J.  D.  D'Orsey  ;  *  Elemen- 
tary bandaging  and  surgical  dressing,'  by  Walter 
Pye. 

—  Messrs.  Ticknor  &  Company  announce  for 
publication  on  Wednesday,  Oct.  18,  1886,  '  Self- 
consciousness  of  noted  persona/  by  Hon.  J.  S, 
Morrill.     The  senator  from  Vermont  lias  in  this 


work  condensed  the  fruits  of  years  of  research  nij 
an  unfamiliar  field.  A  small  edition  was  privately! 
printed  some  time  since,  and  met  with  such 
praise,  that  Senator  Slorrill  has  since  revised  it 
for  publication.  They  also  announce  'The  Vir- 
ginia campaign  of  General  Pope  in  1863,'  tieing 
vol,  ii.  of  papers  road  before  the  Military  hinton- 
cal  society  of  Massachusetts;  and  'Tlx-  liouse  at 
High  Bridge,'  by  Edgar  Fawcett. 

—  From  the  Cambridge  LTniversuy  pre**  tb» 
following  new  publications  are  announced :  ♦  A 
history  of  the  theory  of  eListtcaty  and  of  the 
strength  of  materials,  from  Galilei  to  the  present 
time.'  vol  i.  (*  Galilei  to  Saiut-Venant,  163^-1850  \ 
by  the  late  I.  Todhunter,  edited  an<l  completed  by 
Karl  Pearson ;  '  Lectures  on  the  physiology 
plants,'  by  S.  H.  Vines;  'Travels  in  northern  1 
Arabia  in  1876  and  1877.'  by  Charles  M.  Doughty 
(with  illustrations) ;  •  The  scientific  papers  of  the 
late  Prof,  J.  Clerk  Maxwell,'  edited  by  W.  1' 
Niven. 

—  Three  persons  in  one  family  were  poisomid  in 
Brooklyn  last  week  by  eating  unwholesome  cheese. 
It  is  reiwrted  that  cheese  obtained  from  the  ssine 
factory  has  caused  sickness  in  two  other  f 
families.     The  matter  is  now  being  iii> 
by  the  board  of  health. 

—  Another  death  occurred  recently  in  a  Brook- 
lyn dentist's  office  while  ether  was  being  wl* 
ministered.  The  dentist  has  been  brought  to 
court,  and  the  case  will  be  judicially  inveetigAted 
next  week. 

—  The  New  York  state  board  of    health  )m 
found  two  samples  of  cream-of -tartar  adulteract^d 
with  oxalic  acid.     The  entire  stock  of  the  artiitl»l 
has  been  seized  in  both  the  stores  where  the  «•»• 
pies  were  found,  and.  if  the  manufacturers  can  bf 
found,  they  will  be  prosecuted. 

—  Nature  states  that  the  International  geodetic 
conference  will  assemble  in  Berlin  on  Oct.  30.  Iw 
principal  business  will  lie  to  deliberate  on  the  U* 
method  of  executing  the  reeolutiona  arrived  »i 
at  Rome  and  Washington  in  1883  and  1884.  rw 
specting  the  actual  meaem^ment  of  a  <legn?*  on 
the  earth's  surface,  and  likewise  in  ref ei-eno*?  to  • 
scientific  survey  of  the  European  continrnt.  Thr 
adoption  by  all  nations,  of  Greenxv  firt* 
meridian,  in  accordance  with  the  ''ilwa 
at  Washington,  is  to  be  strictly  onforcetl  la  pnfr 
tice.  The  introduction  of  iuternatiunal 
time,  on  the  other  hand,  has  had  to  be  i 
owing  to  insuixjrable  practical  dtfficalti 
nected  with  ordinary  business  life.  In  cffdor  I 
promote  the  project  of  any  intemational  rortvf  < 
the  entire  globe,  it  is  propnsed  to  et>tabliiib  a  «»*J 
tral  geodetic  office  in  Bertiu. 
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ttf.  William  Ferrel,  recently  connected 
»e  signni  service,  lias  rfsignt'd  his  iM>hitit»n, 
DOTed  to  Kansas  City,  Mo. 

Is  |iropos€HJ  to  hold  a  meeting  of  the  x'lxrious 
I'll;  y4,>ci»ties  in  vViistralia  and  New  Zealand 
B  (the  one  bimdredth  anniversary  of  the 
ktton  of  those  colonies)  uptm  the  lin(«  of  tl)e 
I  iifisocintion  meetings,  and  to  fomi  an 
iixin  asstx-iation  for  the  advancement  of 
I  with  similar  aims  and  objects.  There  are 
VffnXy  scientific  8<jcietieein  the  Australasian 
IS,  and  the  mimber  of  nieniL)ers  is  Ijeiween 
•five  hundred  and  threr  tliousand.  The 
B  proposed  are.  A.  astronomy,  mathematics, 
t,  and  mechanicii ;  B,  chemistry  and 
ilogy ;  C,  geologj'  and  paleontology ;  D, 
r :  E,  gBo^fniphy  ;  F,  ecoiminic  and  social 
I  and  statistics :  0,  authroiM.)logy  ;  H,  inedi- 
d  sanitary  science  ;  I,  literature  and  tlie 
Its  ;  J,  architecture  and  engineering.  In 
n  to  tlie  geneml  and  sectional  meetings  for 
I  and  discuiiBiug  (>at>ers,  etc.,  it  is  proposed 
iccursions  should  be  organizetl  to  various 

of  interest,  such  as  tlie  various  mining 
»,  the  Jenolan,  Wambeyan,  and  other 
llie  Blue  Mountains,  and  similar  places  of 
t  to  geologists  and  others,  A  preJirainary 
r  signed  by  A.  Liversidge  of  the  University 
bey  has  been  issued. 

Je    September    number    of    the    Political 
qiinricrly  is  Largely  devoted  to  economics, 
lenry  C\  Adams  of  Cornell  has  a  learned 
cm  'Anjerican  war  financiering,'  in  which 
from  a  theoretical  stand-point.  Sec- 
latin,  Dallas,  and  Cha>e.     Hon.  Alfred 
writes  very  clearly  and  strongly  concern - 
letAllism  in  the  United  States,'  showing  in 
[that  even  •  cheap  money '  advocates  should 
to  understand  the  real  status  and  effect 
silver  coinage.     Prof.  Richmond  M.  Smith 
bia,    who  described   the  state   bureaus 
statistics  in  an  earlier  number  of  the  Quar- 
iw  reviews  favorably  the  first  annual  re- 
the  natinnjil  commissioner  of  lalx>r.    Dr. 
continues  his  intereeting  account  of  the 
JA  Egypt,  and  Dr.  C.  B.  Si>a}ir  discusses 
*n  of  labor.'    The  department  of  book 
unusually   full ;    and   the  notices  of 
'  Da«  Cnglische  parlament'  bv  Mr.  fiood- 
von  Treitscke's  "  Deutsche  geachichte  im 
biten  jtthrhundert '  by  Prof.  Munroe  Smith, 
a  group  of   books  on  constitutional   law 
re»or  Burgess,  .ire  of  more  than  passing 

;  Sltakespeare  of  Philadelphia  has  just  re- 
from  Europe,  where  for  a  year  he  has  been 


investigating  cholera.  He  has  studied  the  disease 
in  iSpain,  JYunce,  and  Italy.  During  his  absence, 
he  also  visited  India  to  observe  the  disease  in  its 
home.  As  Dr.  Shakes])eai'e  was  sent  out  by  the 
President,  his  report  will  be  made  to  him,  and 
forwaided  to  congress  at  its  nejct  section.  Fr«ira 
the  little  that  we  have  l^een  able  to  learn  of  Dr. 
Shakespeare^s  opinions,  we  infer  that  he  agrees  in 
the  main  with  K*x:h  and  bis  German  collabora- 
tors, and  that  he  regards  the  comma  bacillus  as  a 
diagnostic  sign  of  the  existence  of  cholera, 

—  The  next  meeting  of  the  National  academy 
of  sciences  will  be  held  iu  Boston  at  the  Institnte 
of  technology,  to  begin  Tuesday,  Nov.  9,  at  noon. 


LETTERS  TO  THE  EDITOR, 

*t*Corrt*yoHdentg  are  nqvearM  to  be  at  brttf  on  puaaihte.    T*'« 
writer'*  namr  I*  t'n  all  cni3«?»  re<jutrect  lU  jmn>f  of  (jood  faitK. 

Education  and  the  cost  of  living. 

I  AM  glad  thot  your  timely  comment  on  i^lucation 
and  the  post  of  livinp  {Science,  viii.  .313]  seconds  the 
proposed  abolition  of  tuition-fees  at  Columbia colJow:**, 
in  the  ease  of  graduate  students,  as  'a  stt^p  io  the 
rijfbt  direction,'  —  one  which  '  we  truHt  .  .  .  will  be 
taken,  .  ,  .  and  followed  by  other  institutions.'  It 
IP  but  just  to  add,  that  Cornell,  possibly  first  and 
alone  among  our  great  unirersitiea,  has  the  honor 
of  having  already  taken  this  step,  '  Io,  tbetse  many 
years  ;  *  that  even  in  her  days  of  poverty,  as  now 
\n  her  prosperity,  her  library,  laboratories,  and  lec- 
ture-rooms have  been  open  to  all  eulle^fe  graduates 
who  would  make  good  use  of  them  ;  and  there  has 
been  no  charge  except  for  breakage  and  for  supplies 
consumed. 

But  the  Cornell  experience  apparently  conBrms 
your  thought,  that  "  more  efficient  and  advantapeoos 
!  .  .  is  the  foundation  of  niimerou<f  graduate 
sohalarships  and  fellowships."  We  have  had  here 
such  fellowships  fur  ni<»re  than  two  years ;  and, 
though  there  are  only  eight,  their  effect  in  raising 
Che  btandard  oC  both  grudu.-ite  and  undergraduate 
work  is,  I  thiuk,  quite  marked. 

If  the  proj>er  busine  b  of  a  university  be  to  im- 
prove the  community's  inlellectual  and  educational 
ideals  by  developing  m  young  people  that  have  al- 
ready some  general  culture  the  power  of  indepeud- 
ent,  weli-rtirectetl  investigation,  of  course  the  pres- 
ence of  earnest  graduate  students  can  hardly  b«  too 
much  euc'JUJ'aged.  J.  E   Ot.iVEB, 

Coroell  UDiverfltt7,  Oct.  11. 


The  genesis  of  the  diamond. 

I  send  yon  the  following  abstract  of  a  paper  read 
by  me  at  the  Birmingbatu  meeting  of  the  British 
association  for  the  advancement  of  scieui-e,  Septem- 
ber, l^yO,  in  the  hope  that  it  may  interest  your 
readers. 

The  discovery  of  diamonds  at  Kiraberley.  South 
Africa,  baa  proved  to  be  a  matter,  not  unly  of  com- 
mercial, but  of  much  geological  interest.  The  oon- 
ditious  un<ler  which  diamonds  here  occur  are  unlike 
those  of  any  other  known  locality,  and  are  worthy 
of  fipf«cial  attention. 

The  first  diamond  found  in  Sonth  Africa  was  in 
1807,  when  a  large  diamond  was  picked  out  of  a  lot 
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of  rolled  pebbles  gathered  in  the  Orange  River. 
This  led  to  the  '  river-diggings  '  on  the  Orange  and 
Vaal  rivers,  which  continue  to  the  present  time. 

In  1870,  at  which  timH  gotne  ten  tiiousand  persons 
ha<l  gathered  along  the  banks  of  the  Vaa!,  the  news 
came  of  the  discovery  of  diamonds  at  a  point  some 
fifteen  miles  away  from  the  river,  where  the  town  of 
Kimberley  now  stands,  Thet-e  were  the  so-called 
'  dry  diggings,'  at  first  thought  to  !><»  alluvial  depos- 
its, but  now  proved  to  bo  volcanic  pipes  of  a  highly 
interesting  character.  Four  of  these  pipes  or  necks, 
all  rich  in  diamonds,  and  of  isimilar  geological  struc- 
ture, were  found  close  together.  They  have  been 
proved  to  go  down  verticjilly  to  an  unknown  depth, 
penetrating  the  surrounding  strata. 

The  diamond- bearing  material  at  first  excavated 
was  a  crumbling  yellowish  ^arth,  which,  at  a  depth 
of  about  fifty  feet,  became  hardt-r  and  darker,  Hnally 
acquiring  a  slaty  blue  or  dark  green  color  and  a 
greasy  feel,  resembliug  oertain  varieties  of  serpen- 
tine. This  is  the  well-known  '  blue  gt*ound  '  of  the 
diamond  miners. 

It  i.s  exposed  to  the  sun  for  a  short  timo.  when  it 
readily  disintegrates,  anil  is  then  washed  for  its 
(liamouils.  This  blue  ground  haH  now  lieen  pene- 
trated to  a  depth  of  six  hundred  feet,  and  is  found 
to  become  harder  and  more  rock  like  as  cbo  depth 
increases. 

Quite  recently,  both  in  the  Kimberley  and  DeBeers 
mines,  the  remarkable  rook  has  Ir-ou  reached  which 
forms  the  subject  of  the  present  pajver.  The  geo- 
logical structure  of  the  district,  and  the  mode  of 
occurrence  of  the  diamond,  have  been  well  described 
by  several  observers. 

As  Griesbach,  Stow,  Shaw,  Rupert  Jones,  and 
others  have  shown,  the  diamond -bearing  pipes  pene- 
trate strata  of  carboniferous  aod  triassic  age,  the  lat 
ter  being  known  as  the  KarcK^  forraatii^. 

The  Karoo  beds  contain  numerous  interstratified 
sheets  of  d'lleritt^  find  metapbyr.  also  of  triapgic  age, 
the  whole  n-po^tng  iipon  nucient  mica  schists  and 
gruuitob.  The  careful  investigations  of  Mr.  E.  J. 
Dunn  demonstrate  that  the  diamond- bearing  pipes 
enclose  fragments  of  all  these  rocks,  which  frag- 
ments show  signs  of  alteration  by  heat.  Where  the 
pipes  adjoin  the  Karoo  shnlps,  the  latter  are  bent 
sharply  upwards,  and  thn  evidence  is  coraiplete  that 
the  diamond-bearing  r<.»ck  ta  of  volcanic  origin  and 
of  post-triassic  age. 

The  diamonds  in  each  of  the  four  pipes  have  distinc- 
tive characters  of  tbeir  own,  and  are  remarkable  for 
the  sharpness  nf  their  crystalline  furm  (octahedrons 
and  doilecahedrons),  and  for  the  absence  of  any  signs 
of  attrition.  These  facts,  taken  in  connection  »ith 
the  character  of  the  blue  ground,  indicate,  as  Mr. 
Dunn  hai4  pointed  out,  that  the  latter  is  the  original 
matrix  of  the  diamond. 

Maskelyne  and  Flight  have  studied  the  microscopi- 
cal and  chemical  characters  of  the  blue  ground,  and 
have  shown  that  it  is  a  serpentinic  substance  contain- 
ing bronzite,  ilmenite,  garnet,  diallage,  and  vaalite 
(an  altered  mica),  and  is  probably  an  altered  igneous 
rock,  the  decomposed  character  of  the  mnterinl  ex- 
amined preventing  exact  determination  of  its  nature. 
They  showed  that  the  diamonds  were  marked  by  etch 
figures  analogous  to  those  which  Prof.  Gustav  Roso 
had  produced  by  the  incipient  combustion  of  diamonds, 
and  that  the  blue  ground  was  essentially  a  silicate  of 
ma^esium  impregnated  with  carbonates. 

The   blue  ground   ofteo   contains  such   aumeroiu 


fragrmentB  of  carbonaceous  »hale  os  to  r- 
breccia.  Recent  excavations  have  shown 
quantities  of  this  shale  surround  the  n: 
that  they  are  so  highly  carbonaceous  aa  to  b*<  com- 
bustible, smouldermg  for  long  periofls  when  acd- 
dentally  fired.  Mr.  Paterson  states  that  it  is  at  tb(* 
outer  portions  of  the  pipes  where  the  blue  ground  i'* 
most  heavily  charged  with  carbooaceous  shale  that 
there  is  the  richest  yield  of  diamonds. 

Mr.  Dunn  reganls  the  blue  ground  as  a  deeompo««d 
gabbro,  while  Mr.  Hudleston,  Mr.  Rupert  Jones,  iDd 
Mr.  Davies  regard  it  as  a  sort  of  volcanic  mud.  Mr, 
Hudleston  considers  that  the  action  was  hvdroUier- 
roal  rather  than  igneous,  the  <)iamouds  being  the  r« 
suit  of  the  contact  of  steam  and  miig^nesian  load 
under  pressure  upon  the  cnrbouaceous  shales,  aod 
likens  the  rock  to  a  *  boiled  plum  pudding.* 

The  earlier  theories  as  to  the  origin  of  the  dinm^nil 
have,  in  the  bght  of  new  fact*,  quite  g-iven  way  to 
the  theory  that  the  diamonds  were  formed  in  tlw 
matrix  in  which  they  lie,  and  that  the  matrix  ii 
in  some  way  of  volcanic  origin,  either  in  the  forin  i 
mud,  ashes,  oi  lava. 

The  exact  nature  of  this  matrix  becomes,  the 
fore,  a  matter  of  great  interest.     The  rocks  now  M^ 
be  described   are   from  the  deeper   portions   of  i 
DeBeers     mine,    and     were    obtained     throngh 
courtesy  of  Mr.  Hedley,     They  ar«j  qu»t<»  frp^h.  i 
less  decompoi»ed    than    any    previously 
Two  varieties  occur,  —  the  one  a  diamant: 
other  free  from  diamonds,  — and  the  litlioicgic 
tinction  between  them  is  suirgeslive.     Tbudiaa 
erous  variety  is  crovided  with  incbid" 
carl>onaceous   shale,    while    the    noi. 
variety  is  apparently  free  from  all  in 
a  t>'picnl  volcanic  rook. 

Both  are  dark,  heavy,  basic  rocks,  cnrnp-med  ( 
tially  of  olivine,  and  belong  to  the  (v  i 

tites.  Both  are  of  similar  structure  m 
differing  only  in  the  presence  or  ni 
siona.  The  rock  consists  maiidy  of 
lying  porphyritically  in  a  serpentini      _ 

The  olivme  is  remarkably  fresh,  and  iiccurs  mtfjt- 
tals   which    are   generally    rounded     by    sob 
corrosion.     The    principal    accessory    miner 
biotite  and  eustatite.     The  biotite  is  in  rrvBtala^l 
more  or  less  rounded,  and  -  i  -^ 

a  thin   black   rim.  due   to 
riujs*  snrroijud  biotitv  in   ii\:\.;._. 
crvKtals  are  Ubually  twinned  u(-<  the 

The  enstatite  is  clear  and   uon  ,  l  .     G^raM 

and  ilmenite  nlsooocur,  the  latt.er  olteu  partly  alUrW 
to  [eucoxene.  All  the«e  raiu^^raU  liw  m  ihf  •erp* 
tinic  base,  originally  olivine.  TUis  rock  appear*  ^o 
differ  from  any  heretofure  known,  aod  may  be  <!»■ 
Bcril>ed  as  a  Hnx«»nite  porphyry. 

The  diamond  bearing    portions    often    contain  w 
many  inolusiitna  of  shale  as  to  resemble  a 
and  thus  the  lava  passes  by  degrees  into  tuff 
canic  ash,  which  is  also  rich  indiamoTifN,  and  isr 
reatlily  decomposabln  than  the  d'  . 

It  seems  evident  that  the  di-.  ,ring 

are  true  volcanic  necks,  comp<.>w.-.i   ot   tt  verj  h 
lava  associated  with  a  volcanic  brecciAaod  witikt 
and  that  the  diamonds  are  ^ecotiiim-v    if.in>.ra1«  zr>' 
dttced  by  the  reaction  of  this   t 
presstire,  on  the  carbonaceous  «^U  . 
and  enveloped  by  it. 

The  researches  of  Zirkel,  Bonney,  Judd.  andc 
have  brought  to  tight  m&ny  eruptive  ^    -^  '-j-- 
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I  produciHl  artificially  one  variety  (Iherzo 
fusion,  but  this  appears  t-»  be  the  first 
S  of  ft  pwriJi'tite  volcauowith  peridotitenali. 
tips  an  atinlognuR  '^ase  is  iu  Elliot  oounty,  Keu- 
[  vbert*  Mr.  J.  S.  Pillor  has  recently  described 
ptivt'  peridotite  which  contain*  the  Kame  aoo«?^- 
linerals  a«  the  peiidotite  of  Kimborley.  and 
n«traU><<  and  encloses  fragments  of  »'arbonifer- 
l^le,  tl.us  mggesting  interesting  possibdities 

H.  CARvn.L  Lkvvis. 


icity  theory  of  the  glacial  period. 

jre  to  add  a  supplementaTy  note  to  my  letter 
f.    16,  jjublisbod  in    the  issue    of   Science   for 

7. 

lat  letter  I  called  attention  to  the  contrast  be- 
tbe  nonheru  and  the  southern  bemisphero  in 
i  of  ffiavtation,  as  tending  to  show,  that,  other 
beii)^  equal,  a  clitnatH  nf  uieans  (mild  winters 
bl  sunjiDfr»)  IS  more  favorable  to  the  accuniu- 
Df  snow  and  ice  than  a  climate  of  extremes 
irinters  and  hot  summers).  The  bearing  of 
Oposition  upon  the  eccentricity  theory  is  pointed 
p\y  letter. 

1^  wish  to  cjill  attention  to  another  well  known 
|>bicnl  fact,  whir-b  syenis  to  confirm  the  conclo- 
mi  glaciatiou  is  favored  by  a  climate  of  means 
than  by  a  climate  of  extn'mes.  I  refer  to  the 
t  of  the  snow  line  in  torrid,  tem|)erate,  and 
tones  re»f»eetivel5\  At  the  equator  the  snow- 
In  ttelow  the  annual  isothermal  plane  of  32^ 
ile,  as  we  recede  from  the  equator,  the  snow- 
ies abovo  the  plane  of  32*^.  So  far  does  the 
....  .i^.,  °hf>ve  the  isothermal  plane  of  82",  as 
J  -    that,  while  the  latter  plane  reaches 

1  :   far  from  00"  latitude,  it  has  been 

i  whether  in  the  northern  hemisphere  the 
pe  anywhere  reaches  the  level  of  the  sea. 
Sotf  toJ.  D.  Forbes,  ''the  mean  temperature 
■sow  line  near  the  equator  is  34. 7**;  in  the 
Bt«  zone  it  is  2o  8 '  :  in  the  arctic  rej^'ions,  about 
Dhnntoii,  Phyiical  atlns  nf  natural ph^nomtuo, 
ir^'h  and  L/Midon.  185C,  p.  33).  While  all 
Itimeriral  statements  of  the  temperature  of 
►w-linw  in  diflereut  latitudes  can  be  .con- 
only  rtjugh  approxirantionR,  there  can  be  no 
if  the  general  law  that  (apart  from  U>cal  ab- 
ities)  the  tem|>eruture  of  the  snow-line  fails  as 
^rom  the  equator  towards  the  poles.  Now,  it 
troo  that  the  annual  range  of  temperature  in- 
from  the  equator  to  the  pules.  At  the  suow- 
|r  the  «-quntor,  the  extreme  summer  tempera- 
but  little  above  the  freezinjf-point  ;  while  at 
w  line  io  the  arctic  regions,  though  the  mean 
Hturc  for  the  year  falls  several  decrees  below 
point,  the  extreme  summer  temperature 
it.  The  comparison  of  the  zones  *.\f 
iirdingly,  to  the  same  conclusion  as 
the  northern  and  southern  henii- 
The  existence  of  perpetual  snow  is  shown 
contpnrixons  tfi  depend  leas  upon  cold  winters 
iimmers. 

i<  priori  consideration  suggests  the 

'i<5Jon  which  we  have 

It  seems  probable, 

„i  :   cold  cannot  greatly 

the  amount  of  anow-fall.     So  long  as  the 
iture  of  any   place  keeps  below  32',  the  pre- 
will  bo  all  in  the  form 'of  snow  ;  and  this 
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wilt  be  the  case  when  the  temperature  is  but  little 
below  32°,  as  truly  as  when  it  falls  far  below  zero. 

Cooling  a  mass  of  air  from  33'^  to  a  lower  tempera- 
ture can  pro<]uce  but  littld  additional  precipitation, 
since  tlie  maximum  vapor  tension  at  33"  is  very  Uttle, 
and  the  change  of  maximum  vapor  teu.Mon  corre- 
sponding to  changes  of  temperature  in  the  lower  part 
of  the  tiiermometric  t.cale  is  very  slight.  The  influx 
of  warm  and  moist  air  bearing  supplies  of -vapor  is 
not  lavored  by  extreme  winter  cold,  since  such  ex- 
treme cold  tends  to  increase  barometric  pressure  over 
the  area  affected.  On  the  other  hand,  every  degree 
that  the  summer  temperature  rises  above  S2^  shows 
an  eCFeetive  increment  of  the  melting-power  of  the 
t^ummer  ?uu-  The  inference  would  seem  to  be  justi- 
fied, that,  in  any  place  where  the  annual  mean  tem- 
perature is  below  or  not  much  above  32*^,  the  more 
nearly  the  extreme  summer  and  winter  temperatures 
approach  the  annual  mean,  the  greater  will  be  the 
tendency  (other  things  being  eqtiai)  to  the  accumu- 
lation of  perpetual  snow.  This  a  priori  inference 
seems  io  be  in  exact  accord  with  Uie  geographical 
facts  referred  to  in  this  and  in  my  former  letter. 

WHUAU  NOBTH   RiOS. 
Weslejrau  university,  Oct.  8. 


The  theory  of  utility. 

In  connection  with  the  suggestive  article  in  S<yifTU>e 
of  Oct.  1.  on  *  Launhardt's  Mathematical  economics,* 
I  would  like  to  offer  a  new  theory  of  utility,  or,  rather, 
to  discuss  it  from  a  new  standpoint,  and  indicate 
what  I  consider  to  be  the  error  in  Jevons's  tuatn 
premise. 

Utility,  or  usefulness,  is  the  satisfying  of  desires. 
Desires  are  always  in  the  present,  though  many,  per- 
haps the  most  of  them,  have  a  prospective  nature. 
U^iefaltieBs  is  not  the  capacity  or  capability  of  being 
useful  :  it  is  the  state  or  quality  of  being  useful.  It 
involves,  rot  a  possible,  but  an  actual  satisfying  of 
desires  :  e.g.,  on  a  certain  day  a  loaf  of  bread  would 
have  possessed  utility  for  Robinson  Crusoe  in  satisfy- 
ing bis  hunger  ;  a  second  loaf  would  have  possessed 
utility,  not  in  satisfying  the  hunger  of  the  morrow, 
but  in  satisfying  his  desire  to  have  the  possible  wants 
of  the  future  provided  for. 

If  utility  be  defined  as  a  capacity  to  serve  man  or 
to  satisfy  his  desires,  and  by  this  is  meant  something 
quite  differeut  from  the  actual  satisfying,  it  serves 
no  purpoho  of  distinction,  for  with  tlm  deSnition, 
when  uflirming  utility  to  be  an  attribute  of  any  thing, 
we  must  always  add,  '  under  certain  circumstances  ;* 
and  there  is  probably  not  a  thing  iu  ezisteooe  tmt 
what,  under  certain  circtmistauces,  potsesses  this 
capacity. 

The  confusion  prevailing  as  to  the  nature  of  utility 
has  arisen  from  the  fact,  that,  in  discussions  upon  the 
subject,  the  provident  trait  in  man's  character  has 
been  entirely  neglected  ;  for  from  this  trait  spring 
desires  which  are,  indeed,  of  a  prospective  nature, 
but  whose  satisfaction  involves  utility  as  indubitably 
as  does  the  satisfaction  of  bis  physical  needs. 

Utility  being  of  the  present  moment,  time  is  not 
one  of  its  dimen.«ions,  as  the  theory  of  '  final  degree 
of  utility '  necessarily  presupposes.  When  Jevons 
('Theory  of  j)olitical  economy,' p.  51)  declares  that 
"  utility  may  be  treated  as  a  quantity  of  tioo  dimen- 
nons,  —  one  dimension  consisting  in  the  quantity,  and 
Another  in  the  intensity  of  the  effect  produced  upon 
the  consumer,'"  —  it  is  clear  that  the  supposed  di- 
mension of  quantity  does  not  have  reference  to  the 
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inaBS  simply,  but  to  the  dnrattou  of  tb<>  commodity, 
to  the  time  elapoing^  while  it  is  heiiiif  consumed. 

The  theory  of  varyiuir  ilt'grees  of  utility  seems  to 
huve  itp  oriein  in  the  fuet,  that,  assuminp  the  provi- 
dent trait  t*j  he  perf^-clly  fl*'V*'Iopt<<l,  the  intensity  of 
our  desires  of  a  prosportive  nature  varies  with  our 
eijlimate  of  probnble  utility,  the  probability  decreas- 
ing 88  tbt  l^nfftli  of  tiin»  (Estimated  to  euaue  before 
the  autieipatpd  satisfaction  increases  ;  Jevons's  chap- 
ter on  the  *Th<?ory  of  utility,'  with  the  necessary 
ofaasgc'fl  in  pliraseolot;y,  would  furnish  on  excellent 
discQii^ion  on  the  subject  of  desires  of  a  pr(>specliTe 
nature,  which  do  have  two  dimensiopF,  —  one  the 
estimated  intenKJty  of  the  anticipated  satif* faction, 
the  other  its  probability  as  affected  by  the  length  of 
time  to  elapse  before  its  e<itiRmted  occurrence. 

But  when  we  enter  upon  discussion  as  to  the  sources 
of  desirei^.  and  how  desires  miy  be  luodiGed,  we  most 
say,  with  Pascal,  ''  CVst  uu  eercle  infinJ,  dont  le 
centre  eat  partout  la  circonference  nuUe  part.*' 

A.  E.  HOOBRS. 
Orooo,  Me.,  Oct.  fi. 

Earthquake  sounds. 

D>5es  any  one  attemjit  to  offer  an  explanation  for  the 
sound  that  preceded  and  accom)>anied  the  late  earth- 
quake, or  earthquakes  in  g'pneral.  where  the  sounds 
are  noticeable  f  I  $>uppoeed  it  was  presumable  that 
they  were  duo  to  the  commotion  in  the  earth's  crust 
caused  by  the  radiating  waves.  But  how  can  that 
be,  when  the  earth- waves  move  six  to  eight  times 
faster  than  sound-waves  ?  If  that  be  so,  would  it  not 
appear  as  if  the  sound-waves  ou^ht  in  part  to  come 
up  after  the  Rhock  has  passed  \  I  was  asleep  when 
the  first  and  heaviest  shock  first  reached  this  place 
(fiix  niUes  west  of  Greensborough.  in  Giulford  county). 
8Q  I  cannot  tell  to  what  exti^ut  the  sound  preceded 
the  shock.  There  were  two  subsequent  shocks  which 
were  preceded  by  low  roarinp  and  rumblinv^,  so  that 
we  predicted  the  comingr  df  the  earth-waves  I  said 
to  my  wife,  'Now  we  will  have  another  shake  ; '  and 
we  waited  probably  three  seconds  after  I  had  spoken, 
when  the  hous«  began  to  rock.  I  do  not  expect  j'ou 
to  write  me  personally,  as  you  will  not  likely  have 
time,  but,  if  my  quoj.tiiin  should  be  worthy  of  note, 
perhaps  sonne  of  tbe  geologists <>f  your  companj'  conld 
give  us  a  line  through  Science.         JoKEPH    MoORE. 

New  Oarden.  N,C„  Oct.  8. 


Unexplained  noises. 

Tour  comment  on  niysterious  noises  in  Scimcf  for 
Oct.  t  recalls  tt»  my  memory  a  very  retnarkable  in- 
stance of  the  transmia^iion  of  sound  and  motion. 

On  the  I4th  of  February,  1863,  1  was  working  with 
my  father  iu  his  suyar  orchard  ten  miles  west  of 
Madison,  lud.,  and  five  miles  north  of  the  Ohio  River. 
Durinff  the  entire  morninf;,  which  was  warm,  cloudy, 
and  calm,  we  heard  most  distinctly  the  dischargijs  of 
heavy  artillery.  The  reports  would  often  follow  in 
quick  succesMon.  I,  as  most  lads  would  have  been 
in  similar  circumstances,  became  thoroughly  alarmed. 
I  felt  quite  eure  that  the  whole  confederate  army  was 
close  upon  us,  since  the  source  of  the  cannonading 
seemed  to  be  no  farther  south  than  the  river. 

I  finally  prevailed  upon  my  father  to  no  homo, 
where  we  found  the  inmates  of  the  house  ureatly 
alarmed  at  the  noises  and  the  rattling;  of  the  windows. 
The  shocks,  os  I  remember  them,  were  much  like  the 
slight  earthquake  disturbances  experienced  lately  in 


different   parts  of  the  country.     For  sereral  wS\4 
along^  the  rivertheeenoise*  were  heard  and  the  shit  ' 
felt,     Xevertbeless  the  day  passeil,  and  no  invadiri^l 
f  "d.     The  morrow  bn^ugbt  the  news  of  the 

i  lit  of  Fort  Donels'>n. 

.,  1.,  ,.  ...  i>i  remembered  that  Fort  r»-^>"  '-•-"  '* '■•• 

than  two  hundred  miles  from  the  i 
scribed,  it  h  certain  that  these  c 'i 
not  have  been  carried  through  the  air. 

I  have  been  told  that  the  limestone  formati'>n  corn- 
ing to  the  surface  along  the  right  bank  <■<■' 
iu   Jefferson   county,    Tnd.,  is  the  same 

which  Fort  Don^lson  rests.     Tli-    -^ 

was  heard   so  distinctly    that 

peoj)]..'  in  Indiana  occurred  at  K  : 

sound-waves   were   conveyed    entirely    nc 

tucky.  and  probably  at  a  considerable   depth  ' 

the  surface,  by  a  continuous  ledge  ■  • 

have  thought  the  phenomena  above  il 

of  record  in  your  columns.  U.    vs      .>  u^l  > 

Fort  Scott,  Kuti.,  Oot.  9. 


How  astronomers  nay  work. 

In  your  editorial  of  Sept.  2-1.  referring  to  Pn)f'  --r 
Pickering's  plan  for  making  the  Harvard  ootle>;«'  .  !•- 
servfltory  useful  t<->  all  other  observatories,  and  w 
a'^tronomers  all  over  the  world,  you  obso  notice  spbn 
of  my  own,  which  1  formulate  as  follows  ;  — 

''  We  mean  to  put  the  large  telescope  (of  the  Lid 
observatury)  at  the  disposttiou  of  the  world  ''V  i""t 
ing  its  m<>st  distinguished  astronomers  to  • 
at  a  time,  and  by  giving  to  them  the  use         < 
strument  during  certain  (specific hours  of  thwiwvuti-i 
four.     In  this  %vay  we  hope  to  make  the  gift  of  Slr.| 
Lick  one  which  is  truly  a  gift  to  ^^  i  d  n4 

merely  one  to  CaHfornia  and  to  its  nn 

Your  comment  on  this  plan  is  that  >  >u  su^ir-  ^i  tiiAl  ^ 
Professor  Holden  '  was  hord-pnissed  to  devise  il  * 

I  trust  that  your  impression  wdl  not    U^^  -Ti  n-  .f 
Professor  Toung,  if  he  remembers  tii 
his  expediti*>n  to  Sherman  ;  or  by  Pr- 
if  he  recalls  the  hardships  of  his  owu  tu  Muuui  ] 
ney  ;  or   by   Dr.   Uugeins,  when    he    re«<»lle 
hundreds  of  foiltires  which  havo   -  r--  -       ]^\^^ 
researches  in  spectroscopy  and  |  .•  fr 

London  climate  ;  or  by  Mr.   Bui ,  ^  haa 

members  how  many  of  the  double  starH  which  hsi 

covered  at  Mount  Hamilton  with  a  six  inch  1 

were    '  difiicull '   in    Chicago    with  one   of    ei^ 

inches.     Not  to  mention  any  other  nnmc«,  I  i 

that  these  OBtronornt'rs  will  fnel  :> 

when  the  facilitie««  of  the  Lick 

opportunities'  of  its  climate  are  pu 

and  will  uttribute  the  offer  to 

forward  scieuee,  and  not  fcfj  a   n 

scanty  income.     A*  a  mutter  of   fact,  1  have  <  , 

the  policy  of  the  observatory  since   1HT4,  nt<ni\ 

pleasure  to  me  to  be  able  in  1886  to  a 

which  has  been  constantly  in  nay  th' 

than  ten  years,  and  which  seems  to  u.     <  .  ..,■  «,J 

step  in  the  true  direction.     I  tni>t  it    will  *i»ar 

to  be  such  to  my  fellow-astronomers.      Ir.  w mill 

been  natural  to  have  looked  for  th»« 

the  editor  of  Science  ;  but,  as  lung  ^^ 

mands  their  respect  snd  my  own,  it  WiU  be 

out.     You  will  have  to  look  to  it*  n^uUi  t>\  •••  if  «  | 

may  not  eventually  commiind  your  own  alav. 

edwjuii*  s.  bou»  ; 

Berkelef,  Col.,  Oct.  8. 


FRIDAY.  OCTOBER  15,  1886. 


WASUINO  TON'S  SIGNATURE. 

Dr,  Persipor  FkaZER  recxmtly  published  in  the 

ilingBof  the  American  phiUieophical  society 

\  paper  on  composite  photography  as  apph'ed  to 

andwriting.     One  of  ilie  niost  interesting  results 

I  that  he  obtained  with  tlie  signature  of  Washing- 

on.  the  fjwflimiles  of  which  we  here  repro«luce. 

lie  tUtttcultiea  of  the  pnDcefis.  and  the  peculiarities 

bf  comiXHile  Bignatures,  were  pointed  out  in  Science 

Df  Jan.  23. 

George  Washington's  signature  was  one  of  the 

at  to  suggest  itself  for  the  purpose,  because  many 

eraons    were  famihar   with    it,   and    there    are 

liimerous  well-autbenticate<i  documents  in  exist- 

Dce  which  bear  it  :  but  it  has  proved  to  possess 

'  advantages  which  were  not  known  wiien  it 

1  selected.     As  in  every  thing  else.  Washing- 

Dn  was  delikierate,  painstaking,  and  uniform  in 

his  metho<l  of  writing  his  signature,  and  the  con- 

quence  U  that  it  makes  an  excellent  composite 

or  illustration. 

In  writing  his  signature,  Wiwliington  put  pen 

to   the  i>aper  five  times.     First  he  wrote  the  O   W 

in  one  connected  line.  Second,  he  raised  his  hand 

and  made  the  small  o  between  the  upjier  parts  of 

the  O  and  \V,  and  the  tw^o  doti^  which   appear  in 

.All  but  signature  No.  7.     Third,  his  hand  and  arm 

»ere  plai.^d  in  position  to  write  ashing,  these  six 

rttera  occupying  a  breadth  of  almost  exactly  H 

ches  in  every  signature  except  the  third,  when 

hey  are  extended  to  1^}  Inches.     This  is  about  as 

Bach  of  the  arc  of  a  circle  (of  which  the  centre  is 

teibow  pivoted  on  the  table)  as  one  with  a  fore- 

l  of  average  length  can  cause  to  coincide  with 

ngent,  or  the  straight  line  across  the  paper 

I  the  lower  parts  of  the  letters  follow,  unless 

niifiual  effort  be  ina<le.  and  a  great  deal  more 

Dovenieut  be  given  to  the  fingers.     The  g  ends  in 

Ctirve«l  flourish,   of  which  the  convex  side  is 

upwards  below  the  right   centre   of   the 

06.     The  lower  loop  of  the  g  in  all  the  signa- 

I  and  in  the  com[)osite  was  out  off  in  prepar- 

ng  the  plat«.     Fourth,  he  wrote  the  final  ton. 

tfth.  he  added  the  very  peculiar  flourish  above 

he  right  centre  of  the  name,  with  the  object  of 

Dtting  the  t  and  crossing  the  t  at  the  same  etroke. 

In  examining  the  comp<."»8ite,  the  effect  of  these 

uaovements  becomes  manifest  in 

portions.     It  is  liardly  possible 


that  any  one.  during  the  i)eriod  of  sixteen  years 
which  tluw  sigrmtures  represent,  or  from  1776  to 
171*3,  should  have  so  achtMjled  his  hand  to  write  a 
long  name  that  the  first  inch  or  so  of  the  writing 
should  always  occupy  the  same  relative  [Kjsition  to 
the  body  of  the  signature.  It  would  talce  at  U^«8t 
that  much  action  for  the  hand  and  arm  and  pen 
to  be  brought  into  normal  signature-writuig  con- 
dition ;  and  especially  is  this  so  when  this  part  of 
the  writing  is  accomjianied  by  flourishes,  as  it  is 
in  the  case  we  are  considering.  The  O  W,  and  the 
little  o,  and  the  dots  at  the  top,  were  the  prelude, 
after  which  the  arm  was  moved  into  |K>8ition  to 
write  the  main  body  of  the  signature,  or  the  ashirig. 
Of  course,  from  the  manner  of  making  the  dots, 
and  the  extremely  small  space  they  cover,  their 
re-enforcement  of  each  other  in  tlie  comjxisite  was 
almost  impossible,  and,  in  fact,  like  other  sulxirdi- 
nate  characters,  they  disappear  almost  completely. 
This  latter  is  the  part  of  the  name  which  one 
would  have  expected  to  exhibit  the  greatest  amount 
of  uniformity,  as  in  point  of  fact  it  does,  with  the 
exception  of  its  terminal  g,  w^hich  showei  more 
variation  than  any  ot  the  other  letters,  because 
at  this  pi»tnt  the  limit  of  coincidence  between  the 
tangent  line  of  the  writing  and  the  curve,  of  which 
the  ri^ht  fore-arm  was  the  radius,  had  been  passed, 
and  a  freer  movement  of  the  Angers  was  compen- 
sating for  the  increasing  divergence.  It  is  likely 
that  Wiishington  sometimee  raised  the  hand  be- 
tween the  end  of  the  long  »  and  the  beginning  jpf 
h,  but  he  does  not  appear  to  have  moved  theellx^'. 
All  but  the  second  signature  are  consistent  \nth 
this  vifw,  and  in  the  firet,  third,  and  fifth  it  is 
plainly  indit^ted.  In  the  others,  an  in  the  flourish 
above  the  sixth  signature,  the  jjen  may  not  have 
marked.  The  foui  tli  separate  act  of  the  penman 
was  the  formation  of  the  ton  jifter  a  movement  of 
the  arm.  The  breadth  of  the  space  occupied  by 
these  three  letters  is  from  f  to  I  of  an  inch,  or  con- 
siderably within  the  rimge  of  coincidence  of  Ihe 
curve  and  straight  line  Ijefore  referred  to  ;  and 
owing  to  this  fact  there  is  only  a  moilerate  degree 
of  re-enforcement  of  the  letters  in  the  composite, 
because  the»e  letters  might  fall  into  the  flrut  or 
last  parts  of  the  3-incb  space  which  was  the  limit 
of  movement  with  a  tlxed  elbow.  It  is  worthy  of 
note  that  even  in  this  case  the  middle  letter  of  the 
three  is  darker  in  the  composite  than  either  of  tlie 
outside  letters.  The  fifth  and  last  movetriMrit  was 
the  flourish  which  dots  the  t  and  croHwes  the  t  by 
one  stroke.     This  was  done  in  the  freest  of  free 
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lu,  as  it  seems  probable,  without  resting 
arm  on  the  table  at  all.  Therefore  there 
^iacid^^uctf  of  the  lines  in  this  part  of  the 
lite,  and  the  region  of  variation  is  wider 
lat  of  any  other  part  of  the  signature, 
the  signatures  used  in  the  acooupauying 
leven  in  numlier)  are  unqu«>«t  ion  ably  genu- 
f!\ti\  the  exception  of  one.  which  is  the 
ty  of  Dr.  Frazer.  they  were  carefully  chosen 
I  number  of  authenticates!  signatures  in  the 
ion  of  the  Historit'nl  society  of  Pennsylvania. 
1  is  on  a  letter  dated  Dec.  18,  1776,  from 
le  Falls  of  Trenton,  and  addressed  to  Wash- 
te  brother  Samuel. 

S  is  on  a  letter  dated  Headquarters,  Nov.  4, 
pd  is  addressed  to  Lieut. -Col.  Persifor  Frazer, 
prisoner  of  war  in  Philadelphia. 
B  is  on  a  letter  dated  Sept.  37,  1777,  and  is 
liam  Henry  of  Lancaster. 
i  is  tlie  comi>osite  of  all  the  rest. 
5  is  on  a  letter  dated  Ueadipiarters  in  Mor- 
1,  Feb.  32,  1777.     The  |>erson  to  whom  the 
ras  addressed  is  not  stated. 
B,  dated  Sept.  36,  1793,  is  affixed  to  the  com- 
a  of  David  Lenox. 

7.  of  the  same  date,  is  alllxed  to  David 
b  appointment  as  agent  for  the  relief  and 
tion  of  American  seamen. 

8,  dated  Maj  84,  179B,  closes  a  letter  to 
on  Blazon. 


THE  PSrCBOLOOY  OF  FEAR, 
true  psychology  is  physiological,  and  if  the 
ical  furniture  of  the  world  is  largely  the 
1  a  vast  aeries  of  experiments  of  which 
most  successful  ones  have  survived,  it 
to  be  possible  to  find  an  important  useful 
in  the  thought-habits,  the  instincts, 
ill'mechanisms,  the  emotions  of  animals, 
ire  eB]>ecially  of  man.  It  was  this  convic- 
set  Darwin  to  work  on  his  *  Expression 
emotions  in  man  and  animals.'  Among 
lOtioQH  there  is  one,  very  wide-spread  in 
al  kingdom,  as  Dr.  Romanes  has  shown 
,1  evolution  in  animals*),  very  important 
■welfare  of  the  animal,  and  typical  of  the 
live  conceptions  resulting  from  the  jnositing 
biparative  and  a  physiological  point  of  view, 
emotion  of  fear. 

iharles  Richet  (Remie  de  deux  morides,  July, 
p.  7»-l  18)  considers  it  an  ai>t  time  for  pre- 
p  the  subject  in  a  |>opular  manner ;  and  it 
I  e({ually  worth  while  to  give  a  short  ae- 
>f  the  scientific  conception  of  fear,  follow- 
tlie  main  the  article  of  M.  Ri<>het. 
tiocut  may  be  considered  under  two  heads, 
iiig  &8  Uiey  attract  or  repel  the  object  by 


which  they  are  called  up.  The  three  chief  emo- 
tions of  the  latter  class  are  pain,  disgust,  and  fear. 
Each  of  these  emotions  has  a  physical  and  a 
psychi^^l  aspect.  We  use  the  word  *  pain  *  to 
mean  the  sensation  resulting  from  a  cut  finger, 
and  the  emotion  cause<J  by  the  death  of  a  friend. 
We  can  be  disgusted  by  a  nauseous  concoction,  and 
also  morally  disgusted  at  the  mejin  conduct  of  a 
supposed  friend.  There  is  the  paralyzing  effect 
caused  by  the  sudden  appearance  of  a  lion,  and 
the  dread  of  a  coming  examination.  As  in  the 
other  emotiojis  c«)nnected  with  a  definite  dis- 
turbance of  the  nervous  system,  there  apix^ar  in 
the  animal  scale  and  in  human  development  all 
shades,  from  the  simplest  physical  reflex  to  the 
most  elaborated,  consciously  willed  action.  But 
the  emotion  itself  —  the  fear  —  can  be  readily  de- 
tected in  all  these  varying  modes  of  expression. 

Repelling  emotions  are  protective  in  their  func- 
tion. Piun  gives  us  tidings  of  the  condition  of  the 
organism^  and  thus  demands  the  needed  remedy, 
and  averts  injury.  Disgust  warns  us  of  noxious 
substances.  The  object  of  fear  is  to  advertise  and 
escape  danger  to  life.  It  would  not  do  to  leave  the 
danger  to  be  avoided  by  a  reasoned  action  :  there 
would  be  nit  time  to  form  syllogisms.  Nature  puts 
the  emotion  first,  and  the  reasoning  afterwards. 
The  chickens  woidd  soon  disappear  if  they  had  not 
an  instinctive  fear  of  the  fox.  There  is.  then,  a 
simple  form  of  the  emotion  which  expreeaes  itself 
by  an  unreasoned,  involuntary  reflex  action.  These 
effects  are  well  shown  by  the  typical  picture  of 
terror,  —  the  pale  features,  the  limbs  fixed  power- 
less to  move,  trembling,  chattering  of  teeth, 
altere<l  heart-beat,  gasping  breath,  cold  perspira- 
tion, etc.  These  |)aralyzing  effects  of  fear  may 
reach  a  dangeroyis  intensity,  and  prmluce  death 
by  arresting  the  activity  of  the  heart.  The  t^tory 
told  by  I>r.  Lauder  Bruntoa,  of  an  instructor  who 
had  made  himself  obnoxious  to  the  college  stu- 
dents, and,  after  being  blindfolded,  was  subjected 
by  them  to  a  process  imitating  death  by  decapita- 
tion, and  foimd  to  be  really  frightened  to  death, 
is  a  case  in  point.  It  is  said  that  condemned 
criminals  are  often  nearly  dead  with  fright  tiefore 
the  instrument  of  death  is  applied.  These  physi- 
cal effects  of  fear  are  best  seen  in  the  lower  ani- 
mals. The  fear  most  commonly  felt  by  us  shows 
itiielf  in  what  may  be  called  a  psychic  reflex.  In 
tim  case  the  sense  stimulus  is  interpreted,  and  then 
the  reflex  expression  of  fear  follows.  If  during  a 
I)erformance  the  rope  of  a  trai)eze  breaks,  the 
sensations  by  which  that  fact  is  matie  known  are 
at  once  interpreted  as  a  threatening  danger,  and 
by  the  force  of  sympathy  fear  will  poeseaa  the 
8pe<"tators  as  well  as  the  i>erformer.  Of  course, 
this  is  not  a  natural  stimulus. 
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It  has  already  been  noticed  that  the  effect  of 
fear  may  be  of  two  kinds,  — either  exciting  or 
paralyzing.  The  process  by  which  this  para.ly7:ing 
i8  offected  Is  inhibition-  The  spinal  cord  ministers 
t«>  the  reflex  acts  of  the  organism ;  the  brain,  to 
the  voluntary  an<i  automatic.  A  stimulation  of 
the  higher  centre  may  arrest  the  function  of  the 
lower.  This  probably  is  to  some  extent  the  nor- 
mal condition,  for  the  reflexes  of  a  frog  are  more 
intense  if  the  brain  is  removed.  The  will  can 
delay  or  inhibit  reflexes.  We  can  keep  back  a 
cough  or  a  cold.  Over  other  reflexes  the  will  has 
leBB  control.  Few  can  refrain  from  winking 
when  a  body  is  moved  towards  the  eyes  (Pliny 
records  that  gladiators  were  teeted  iu  this  way). 
This  psychic  reflex  is  characterized  by  the  fact  that 
its  intensity  dejtends  little  on  the  intensity  of  the 
stimulus  {as  pain,  for  instance,  does),  but  almnet 
exclusively  on  the  individuality  of  the  subjwt. 
The  person  with  a  timid  temperament  is  more 
readily  and  intensely  frightened.  Women,  chil- 
dren, nervous  persons,  are  disposed  to  fear.  So, 
too,  animals  whose  only  defence  is  a  rapid  flight 
(hares,  rats)  are  naturally  timid.  whUe  aggressive 
Ijeaats  of  prey  are  brave.  Even  the  momentary 
condition,  whether  before  or  after  dinner,  will 
vary  the  intensity  of  fear.  There  are  two  psychic 
agencies  which,  par  excellence,  increase  fear : 
they  are  imagination  and  attention.  The  man 
of  vivid  imagination  who  walks  along  a  dark  road 
will  have  many  more  frights  than  his  prosaic 
companion.  The  fixation  of  the  attention  wliioh 
expectation  causes  increases  the  fear.  The  shost 
ex|)ected  just  at  midnight  is  more  terrible  than  an 
unexpected  visitor.  The  emotion  of  fear  depends, 
thus,  on  individual  organ izjjtion,  and  is  not  under 
the  control  of  the  will.  Wliat  the  will  can  do  is 
to  restrain  the  expression  of  the  emotion.  Courage 
is  power  of  inhibition.  The  soldier  cannot  help 
being  frightened,  but  he  can  help  running  away. 
The  martyr  is  a  hero,  because  he  can  inhibit  that 
strongest  of  instincts,  nelf-preservation. 

To  return  to  the  teleological  point  of  view,  it 
may  be  asked  to  what  extent  the  natural  reflexes 
ara  useful.  What  are  the  best  ways  of  escaping 
danger?  One  way  is  evidently  by  fleeing.  To 
this  corresponds  the  exciting  effects  of  fear,  which 
furnish  the  best  conditions  for  speed  and  activity. 
Another  way  is  to  avoid  obeervatiun  by  restrain- 
ing movement.  This  is  accomplish^  by  the 
paralyzing  effect  of  fear.  The  action  is  seen  iu 
its  highest  deve]«>pment  in  the  death  •feigning 
instincts  of  certain  insects.  The  explanation  of 
trembling  is  rather  difficult :  it  certainly  seems  to 
be  a  hurtful  action.  M.  Richet  suggests  that  it  is 
the  result  of  au  attempt  to  arrest  motion,  but  of 
an  attempt  not  entirely  successful.     The  cry  of 


fear  is  perhaps  an  attempt  to  startle,  and  thti 
give  a  chance  for  escape. 

Lastly,  what  are  the  excitants  of  fear?  One. 
group  centres  aNjut  the  fear  of  death,  of  pain,  i 
of  disfavor.  The  first  is  the  strongest ;  the  second 
is  active  in  small  affairs :  the  Uist  is  of  a  moredts 
tinctively  psychic  nature.  It  is  shown  in 
fright,  where  it  may  be  accom[)anied  by  all  th 
physical  characteristics  above  described.  He 
too,  belong  the  peculiar  sensations  of  vertigo 
which  some  ])er9on8  are  subject  to  a  patbolc 
extent.  It  is  impossible  for  them  to  cross  a  ] 
that  bridges  over  a  height.  Even  the  bravest  are 
suhjert  to  this  feeling.  That  it  is  mental  in  it* 
nature  is  shown,  for  example,  by  the  fact,  that,  if 
a  railing  l>e  set  on  the  plank,  even  if  too  slight  I0_ 
he  of  any  use  in  case  of  accident,  the  feeling  majr 
largely  subside.  It  acts  as  a  moral  supp 
Another  class  of  fears  is  Inspired  by  theunfoiniliarJI 
by  darkneHs,  and  by  solitude.  What  is  unfamilia 
may  be  noxioiis.  Caution  is  a  useful  trait, 
savage  and  the  child  typically  show  thin  dread 
something  strange.  The  fear  of  ghosta  also  ooidm 
in  this  category.  Darkne^is  dtnibles  fear:  itraaftiM 
things  unfamiliar  by  preventing  the  use  of  thai 
sense  by  which  chiefly  we  recognize  objects.  No- 
body feels  perfectly  at  home  in  a  strange  dark 
room.  Animals  are  more  subject  to  fear  at  night. 
Man  is  naturally  a  social  animal.  Solitude  is  ab- 
normal :  it  makes  protection  impossible,  tkii 
feeling  may  become  pathological  :  it  has  recetred 
the  name  of  '  agoraphobia,'  or  the  dread  of  opm 
places. 

A  word  on  the  power  of  habit  over  fear.  JL 
Richet  relates  how  he  had  (:)ccasion  to  pus  fh» 
quently  through  a  forest  at  night.  He  enk>red  it 
boldly  ;  but  after  a  few  steiis  the  feeling  came  on, 
and  he  felt  highly  relieved  when  he  saw  the  clear 
sky  again.  Each  night  he  was  able  to  keep  up  hs» 
bold  step  for  a  longer  and  longer  distance,  until 
finally  the  fear  was  almost  overcome,  Habil  a 
the  only  method  of  removing  fear.  Workmen  in 
powder-mills  know  they  are  in  constnnt  dang«r,  j 
but  have  no  fear.  To  educate  a  child  to  be  tmvtiJ 
the  habit  of  not  fearing  darkness  and  Bolii«ide,iilMt| 
so  on,  must  be  gradu.iJly  taught.  J.  J. 


GEOLOGY  OF  LONG  ISLAyir 

The  current  volume  of  Annals  of  the  New  Y'Xi 
academy  of  sciences  contains  on  article  on  tkf  j 
•Geology  of  Long  Island,'  by  F.  J,  H.  MernH. 
giving  much  definite  and  Iiistorical  InfomutiOft- 
Mather  first  described  it  in  the  State  natural  tii^ 
tory  survey,  1843 :  Upbam  studied  its  munio*. 
in  connection  with  those  of  Cape  C-od,  in  \^- 
Lewis  has  at  various  times  examined   it»  foa^* 
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fluids  and   its  curious  topography,   one 
it  of  the  latter  being  the  continuation  of 
of  it*!i  water-couraes  southward  tinder  the 
a  little  dietance  from  ahone  :  and  Russell 
utirtnnd  the  suggestion   that    the   etreanis 
'ir  right  banks  more  tlian  the  left,  aa  if  in 
to  von  Daer's  law.     Merrill  briefly  re- 
archaean  rocks  at  the  western  end  of 
id,  and  devotes  mate  space  to  sections  of 
•obably   cretaceous  and  tertiary  clays  and 
of  the  northern  shore,  and  to  the  drift.     He 
fesizes  the  thinness  of  the  till  at  many  points 
the  range   of  hills  or   'hiackb<ine'   of  the 
and  aacrilies  a  goo«J  part  of  their  height  to 
^h<>avai  of  the  beiided  deposits,  which  largely 
ine  thenj,   by  the  thrust  of  the  ice.     Thus 
t  foasiU  may  l>e  lifted  to  greater  elevation 
the  sea  than  can  be  ascribed  to  continental 
pnce.      All  along  the  north   shore  of  the 
,  the  bedded  gravels,  sands,  and  clays  are 
upheave*:!,  and  thrown  into  a  series  of  dis- 
iolds  at  right  angles  to   the  line  of  glacial 
ce.     On  Gardiner's  Island  the  folds  are  re- 
ibly  prominent   in   the   form   of   numerous 
rt  ridge6,  trending  east-north-east.     This  re- 
ohnsfrup'fl  explanation  of  the  distortion  of 
fvius  bedi*   on  the  Danish   islands  of  Moen 
tftgen    by  the  thrust   of  Scandinavian   ioo, 
tie  observations  of   Credner  and  others  on 
Btorted   suljglacial   beds  of    northern    Ger- 
Tho  hays  on  the  northern  side  of  Long 
are   thought  to  he  excavations  made  by 
)f  ic©  projecting  for  a  time  beyond  the  gen- 
Be  of    glacial   front.     The  highest  hills  of 
le '  ore  in  line  with  these  bays,  as  if 
_    Tjeight  by  tlie  excess  of  pressure  there  ; 
inmtels.  also  in  line  with   the   bays,  break 
:h  the  hills,  as  if  they  had  been  kept  open 
diacharge  of  water  from  the  ice. 


^S  LABOR  MOVEMENT  IN  AMERICA, 

It  curiously  heterogeneous  mass  of  circum- 

p  and  events  which  is  included  under  the 

1  designation  *  labt)r  movement'  has  given 

»  large  literature,  much  of  it  polemic,  some 

cal  and  critical,  some  constructive.     It  has 

sd  the  attention  and  study  of  many  scholars, 

rhaps  of  all  tl»e  more  progressive  students 

lers  of  e<^onoulics  and  political  science. 

IfltttT.  none  has  been  more  painstaking 

:'h,  nor  more  frei^uent  in  his  writings, 

if.  Richard  T.  Ely  of  Johns  Hopkins  uni- 

iiring   the  past  few  year**,    numerous 

several  books  liave  issue<l  from  his  pen  ; 

ik  liefore  us  is  i)artly  the  outgr<ivvth  of 

■  moitmtnt  in  America.    By   Richard  T    Rlt. 
k.  CrowU,  188b.    12». 


its  predecessors,  and  partly  the  forerunner,  as  the 
author  tells  us  in  his  preface,  of  a  larger  work,  to 
be  entitled  '  History  of  labor  in  the  new  world.' 

It  immediately  occurs  to  us  to  ask.  What  does 
Professor  Ely  mean  exactly  by  the  labor  move- 
ment, what  is  his  attitude  toward  it,  and  what 
does  he  tell  us  about  it  ?  Fortunately,  the  style 
and  tone  of  the  book,  as  well  as  its  definite  state- 
ments of  opinion,  permit  us  to  answer  all  these 
questions  clearly.  Stripped  of  its  accessories,  the 
labor  movement,  in  its  broadest  terms,  is  *  the 
effort  of  men  to  live  the  life  of  men  *  (p.  8).  This 
sententious  aphorism  might  mean  a  great  many 
things,  inasmuch  as  it  affords  great  latitude  of 
int«ri»retation.  But  Professor  Ely  sharpens  it  to 
a  point,  and  interi^rets  it  as  having  an  economic 
significance  tmly,  but,  beyond  and  including  that, 
an  ethical  import,  "  It  is  for  self  and  others.  It 
is  the  realisation  of  the  ethical  aim  expressed  in 
that  command  which  contains  the  secret  of  all  true 
progress,  •  Thou  shalt  love  thy  neighlx)r  as  thy- 
self.' .  .  .  It  is  an  attempt  to  bring  to  pass  the  idea 
of  human  development  which  has  animated  sages, 
I)rophet«,  and  poets  of  all  ages,  —  the  idea  that  a 
time  must  come  when  warfare  of  all  kinds  shall 
cease  ;  and  when  a  peaceful  organization  of  society 
shall  find  a  place  within  its  framework  for  the  best 
growth  of  each  ijersonality,  and  shall  ab<j!iah  all 
servitude,  in  whiph  one  *  but  subserves  another's 
gain '  "  (pp.  3,  4), 

In  contemplating  this  ideal  state,  a  veritable 
heaven.  Professor  Ely  grows  very  enthusiastic, 
and  well  he  may.  On  studying  the  details  of  the 
movement  which  he  says  has  this  laudable  end  in 
view,  however,  we  are  forced  to  pause,  and  in- 
fjuire  whether  the  tendency  is  really  what  Frofes- 
81  )r  Ely  thinks  it  is.  We  are  tempted  to  believe 
that  he  has  committed  the  not  uncommon  scien- 
tific error  of  reading  his  theory  into  the  facts, 
instead  of  deilucing  it  from  them.  He  tells  us  that 
the  s<»cialist  and  anarchist  orgimizations  have  cast 
off  Christianity,  and  indeed  religion  generally,  yet 
he  preaches  Christian  ethics  as  the  remedy  for  the 
wrongs  of  which  they  complain.  While  not  over- 
dear  on  this  {Hunt,  yet  be  seems  to  uphold  the  ex- 
tremists in  their  contention  that  all  the  evils  of  the 
prcvsent  state  of  society  are  due  to  private  property 
and  the  lack  of  projjer  tx>-openition  in  production 
and  distribution.  But  Aristotle,  somewhat  un- 
fashionable nowadays  perhaps,  saw  det^per  than 
that,  and  said  plainly  that  the  evils  ascribed  to 
the  institution  of  private  jiroperty  really  flowed 
from  the  wickedness  of  human  nature  {Politiai, 
Jowett's  transFation,  p.  JJ.*)).  And  just  here  we 
would  ask  all  these  labor  agitators,  sincere  and 
insincere,  and  their  allies  among  professed  econo- 
luistfl,  to  consider  whether  their  suggested  remedies 
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ftnr  mduBirial  evils  really  reach  the  rcMit  of  the 
trouble.  We  strongly  incline  to  the  iielief  that 
they  do  not,  and  that  the  wxial,  political,  economic, 
and  ethical  elevation  of  men  at  larj^e  and  the 
human  nature  that  ia  in  them  is  what  is  wanted, 
and  not  either  the  regeneration  or  the  extinction 
of  a  class. 

ProfesHor  Ely's  facts  are  very  full,  and,  to  the 
beat  of  our  knowledge.  Renerally  accurate.  After 
a  haaty  sketch  of  early  American  communietic 
societiee,  he  takes  up  in  detail  the  various  labor 
organizations  of  any  imjjortance,  and  pictures  their 
growth  and  present  condition.  Their  growth  he 
divides  into  two  i>eriods,  —  1800-01  and  1861-80. 
During  the  first  of  these  porioils,  "  an  increasiuK 
number  of  local  unions  is  formed  ;  at  times  unions 
of  artisans  of  varit>uB  trades  in  a  certain  section 
join  hands  for  common  action ;  srradunUy  the 
skilled  laborers,  pursuing  the  same  trade,  form  the 
idea  of  national  wnions,  urged  on,  doubtless,  by 
the  increased  facilities  of  tran8|)ortation  and  com- 
munication," which  cau.*ied  comix;tition  to  Ix^ome 
national,  and  not  merely  local.  Since  1861,  of 
course  the  growth  has  been  much  greater  :  in  fact, 
all  the  princiimi  labor  organizations  have  arisen 
since  that  time  :  the  Gnmgers  having  lH»en  organ- 
ized in  1866,  the  Knights  of  labor  in  1869,  and  the 
Federation  of  organized  trades  and  lal»or  unions  in 
1881.  Professor  EUy  jidraits  (p.  81»)  the  im]Kissi- 
bility  of  even  approximately  estimating  the  nmn- 
ber  of  organized  lalxirers  in  the  United  States,  at 
the  present  time,  but  considers  one  million  a  con- 
servative estimate.  Admitting  the  accuracy  of 
this  figure,  he  cannot  fail  to  recognize  the  fact, 
so  clearly  and  so  fretpiently  proven  during  the  past 
year,  that  their  demands  are  not  for  the  lalxiring 
class  at  large,  but  for  themselves,  the  small  frac- 
tion of  the  whole  that  is  lianded  together.  Further- 
more, they  have  not  infrwjuently  trampled  under 
foot  men  quite  as  competent  and  quite  as  deserv- 
ing as  themselveH,  simply  because  they  did  not 
belong  to  the  '  union.'  It  is  this  seltish  fe-ature  in 
the  labor  organizations  that  has  drawn  down  iuix>n 
them  oppotiition  and  contempt  w-here  often  they 
would  have  had  aid  and  symjmthy.  '  IndividuiU- 
ism  run  mad  '  may  be  bad,  but  organization  nm 
mad  is  worse. 

Professor  Ely  can  hanlly  he  willing  to  euhecrihe 
to  all  the  political  aims  of  the  Knights  of  labor,  and 
indeed  exi)re88ly  says  (p.  159)  that  he  is  not.  Yet 
he  t^-lls  us  (p.  76)  that  they  are  organized  for '  the  at- 
tainment of  beneficent  jmblic  and  private  reforms.' 
Their  financial  programme  would  only  lie  a  reform 
in  the  direction  of  disaster  ;  their  demmciation  of 
convict  labor  is  either  pure  ignorance  or  else  an 
invitation  to  the  tax-paying  population  to  supixjrt 
otinuQ&ls  in  idleness  ;  and  the  expediency  of  their 


scheme  for  government  control  of  railways  and 
telegraphs  is  at  least  open  to  serious  question,  even ' 
if  not  to  be  absolutely  condemned. 

What  Professor  Ely  menus  by  his  statement  (|), 
161)  that  it  w  not  true  that  laborers  work  \n 
fully  and  contentedly  until  a  mischievous  agitator  I 
comes  along  and  stirs  them  up,  we  do  not  under-J 
stand.     He  certainly  must  know  that  numbers 
just  such  eaaes  happened  during  the  spring  of 
present  year.     The  case  of  the  *  walking-delegate  * "! 
from  Troy  stopping  a  silk-factory  in  Paterson,  an^j 
that  of  the  Broadway  car-drivers  in   New  York 
leaving   work   because  an    unknown    individu 
snapped  his  lingers,  are  perhaj>s  the  1>e8t  known. 

We  liave  taken  pains  to  touch  upon  these  seem-1 
ingly  minor  points  in  Professor  Ely's  lx>ok,  becaitw  j 
it  seems  to  us  a  book  likely  to  be  widely  read,  I 
by  the  lalx)ring  classes  and  by  the  re^tding  puhlia 
generally,  and  for  that  reajson  erroneous  state*  ^ 
raents  otherwise  minor  become  important.  W« 
had  marked  several  other  statements  for  cotvec- 
tion.  but  lack  of  space  compels  us  to  tnentioti  but 
one  of  them.  On  p.  288  we  read  that  our  "  laboir^ 
ing  |V)pulntion  consists  chiefly  of  men  and  womea 
of  foreign  birth  or  foreign  parentage,"  This  i» 
given  as  the  reason  why  the  socialistic  eocitrlM 
are  com]K)sed  piinciijally  of  foreignera,  aad  is  p*^ 
suniably  intended  as  a  reply  to  tlie  statement  ofleO 
made,  that  so<Malism  and  communism  have  bo 
l)lace  in  the  United  States,  and  appeal  t<.»  very  itm 
citizens  who  are  not  foreigiuirs  by  birth.  Bui,  « 
a  matter  of  fact,  the  census  statistics  do  not  upboM 
Professor  Ely's  assertion-  In  1880  there  w?re  <o* 
gaged  in  twenty  selected  occupations  17,S93,099 
persons.  Of  this  numbej,  13.897,452  were  of  natm 
birth,  and  8.494.647  of  foreign.  Moreover,  thml 
were  only  6,679,943  foreign-bora  men,  wom««,I 
and  children  in  the  country  in  1880,  and  unlfl 
6.758,811  of  those  one  or  both  of  whoM 
were  foreigners. 

While  criticising  these  points  in 
Ely's  iMXjk,  we  can  commend  it  as  a  good,  < 
and  fairly  atx!urate  statement  of  what  our  l*h«if 
organizations  have  done  and  are  doing.  It» 
accom»t  of  their  literature  in  this  country  is  lli» 
l»eat  we  have  seen  tmy  where.  But  it  miist  berrft'l 
w^ith  caution  ;  for  the  author  is  somewhat  of  ad 
idealist  and  a  doctrinaire,  and  often  lets  th*-  At- 
mands  of  his  theory  blind  him  to  the  true  luitort  j 
and  tendency  of  the  facts  of  which  ho  treatSv 

His  insistence  on  the  necessity  for  on  HluoirJ 
bond  in  society  as  \fe]\  as  an  iudustrUl  one,  an^T 
for  an  ethical  end  toward  which  ail  tme  piDpw*  I 
must  move,  and  liis  sharp  condem. 
lence  and  force  in  effet^ting  so«"iftl 
changes,  are  two  of  the  lM'.st  f «■  ■ 

Somebody — whether  author,  , 
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tknow— iM  to  be  severely  remumi  i*.r 
a  book  »o  full  of  fauta  and  statiKtics  to 
ithout  any  index  whatsoevc^r.  It  lesaeua 
one-half.  n.  M.  B. 


JfANDEirS  POLYNESIAN  RACE, 

j|i  volattie.  recently  publialiwl.  o«)mplet<»8 
Bible  work,  which  has  n  decide<l  and 
TOJe.  in  a  seivntific  eenso.     Thia  value, 
18  not  tbtit  for  which  the  autlun-  himself 
apoaed  to  claim  credit.     The  ethnological 
btic  speciilationa  which  occupy  hie  third 
nd  on  which  he  has  evidently  In-stowed 
)T,  will  not  commend  themselves  to  the 
of  students  familiar  with  such  inquiries, 
irtions  of  his  work  devoted  to  the  his- 
tlons,  and  ancient  usages  of  the  Hawaiian 
lye  great  interest.     The  many  legendary 
lich  the  author  has  preserved  poeseas  no 
tieal  merits.     But  their  chief  value  is 
:  and  the  conclusions  to  which  they  lead 
impt:irtance  extending  far  beyond  the 
the  Meld  to  which  the  legends  relate, 
tt  notable  results  of  Mr.  Pomander's 
one  for  which  it  will   be  |ierhapfl 
*te.r,  is  the  clear  proof  which  it 
It  traditions  going  back  for  eeveral  cen- 
r,  under  certain  comlitions.  be  accepted 
tic  history.     No  one  who  reads   these 
an  have  any  doubt  that  the  Hawaiian 
ire  able  to  give  an  account  of  events 
re  occurred   in  their  islands  during  a 
nine  hundred  years,  and  to  re- 
gents with    sufficient    fulness   and 
lablo  the  compiler  to  make  nut  of 
•nological  narrative.     The  genealo- 
le  centuries  further,  but   with 
greater    unt*ertainty.       The 
■y  must  be  restrictetl  to  leas  than  a 
jrears  ;    hut   even  within  this  limit  it 
pletely  some  as-jumptions  which  have 
Jently  maintained  by  writers  of  con- 
tniuence.     The  notion  that  no  unwritten 

tb  go«H  back  more  than  a  century  can 
ahown  to  be  wholly  unwarranted. 
re  roainlaiued  it  have  failed  to  dis- 
ctiona  which  make  such  traditions 
r  the  reverse.  Much,  as  we  now 
lb  upon  race.  There  are  races  and 
horn  the  historical  instinct  in  strong,  as 
n  the  Chinestt  and  the  Arabians,  There 

»^  the  Htmlof)8.  in  whom  it  seems 
»A*  Putjfin;»ittn  rare  :  ifj  urtfftn  and  mt- 
f  iht  anetmt  hUtory  «/  thr  Hausninn  peoplt 
fJCam^Aamtha  I.  8  ,oU.  By  Abraium  F„„. 
^~'.  TrUbnur,  IH7X->«.    k». 


almvwt  entirely  lacking.  The  teat  of  its  presence 
appears  to  be  the  disposition  to  preserve  geneak*- 
gies.  Afl  among  the  Arabian  tribes,  so  in  all  the 
Polynesian  gr«jupfl,  the  pedigrees  of  noted  chiefs 
and  of  reigning  lines  ore  preserved  with  great  care. 
They  are  usually  thrown  into  the  form  of  metrical 
chant*,  which  are  easily  retained  in  the  memory. 
The  three  names  of  each  generation  —  father, 
mother,  and  child  —  make  a  verse  of  the  chant. 
The  child  whose  name  concludes  one  verse  is  the 
father  {or  mother)  in  the  next.  In  this  manner  a 
series  of  catch-worda  is  maintained  throughout, 
making  it  impossible  to  derange  the  order  of  the 
peiiigree,  and  easy  to  keep  the  chant  in  memory. 
Thus,  for  example,  the  later  descents  of  the  British 
r«»yal  family,  recorded  in  the  Hawaiian  fashion. 
would  run  us  follows  :  — 

0«'orKC  th»  Third  the  fBther.  Charlotte  the  mother.  Ed wud 

ur  KvDt  the  cblld  ; 
BdvrarJ  of  Koot  tbe  fatber,  VictorlA  the  motber.  Vletorla 

the  chUd  ; 
Vlctori*  tbe  mother.  Albert  tbe  father.  Albert  Edward  tbe 

child ; 

and  so  on.  It  is  evident  that  any  one  who  could 
learn  by  heart  a  hundred  lines  of  verse  would 
easily  learn  and  remember  a  hundred  generations 
in  thia  singsong.  Compared  with  the  Homeric 
catalogue  of  ships,  it  would  lie  a  trivial  effort  of 
memory  ;  and,  where  such  a  chant  w-as  known  to 
many  f>er8ona,  any  mistake  of  one  reciter  would 
be  promptly  corrected  by  others. 

Every  island  and  every  large  district  of  the 
Hawaiian  group  had  the  petligree  of  its  ruling 
family  carefully  retained  and  often  repeated  by 
the  priests  and  other  dependenta  of  the  family,  as 
well  as  by  the  chiefs  themselves.  As  intermar- 
riages were  frequent,  these  genealogies  conftrm 
one  another,  in  a  manner  which  leaves  no  doubt 
of  their  correctness.  The  more  important  chiefs 
of  each  line  have  aijeeial  traditions  attached  to 
their  names,  and  reconled  frequently,  though  not 
invariably,  in  metrical  form.  Sir  C}«orge  Grey 
and  other  inquirers  in  New  Zealand,  and  the  mis- 
sionaries in  almoHt  every  important  ij»land  of 
Polynesia,  have  found  similar  customs  i>revuiling, 
and  have  been  able  to  trace  back  the  histories  of 
the  various  inlands  with  imquestionable  exactness 
for  periods  varying  from  two  hundred  to  a  thou- 
sand years.  The  data  supplied  by  Mr.  Fornander 
far  exceed  in  number  and  value  those  collected  hy 
any  other  investigator.  Tiieir  abundance,  and 
the  exacinesa  injured  by  the  compiler's  habit  of 
julici:il  scrutiny,  make  his  work  the  highest 
authority  on  this  aubject,  and  indi8f>ensable  to  any 
historical  writer  who  desires  to  scitisfy  himself  or 
his  readers  in  regimi  to  tlie  credibility  of  unwritten 
traditions,  when  preservetl  under  certain  favM- 
able  circumstances. 
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Mr.  Fomander  has  alao  brought  to  light  the  evi- 
dences of  an  interesting  series  of  naovementa 
which  began  in  the  Polynesian  Islands  about  the 
coromenoement  of  tlie  eleventh  century  of  our 
era,  and  continue<l  for  two  or  three  hundred  years. 
During  that  period,  a«  he  Bhows  us,  "  the  folk-lore 
in  all  the  principal  groups  become*  replete  with 
the  legends  and  songs  of  a  number  of  remarkable 
men,  of  bold  expeditions,  stirring  adventures,  and 
voyages  undertaken  to  far-off  lands."  For  seven 
or  eight  generations  the  navigators  of  the  leading 
groups,  from  the  Sandwicli  Islands  in  thf  north 
to  the  Society  group  in  the  south,  and  from  the 
Friendly  Islands  in  the  west  to  the  Marciuesas  in 
the  east,  were  accustomed  to  interchange  visits, 
and  to  voyage  freely  to  and  fro,  with  far  more 
assurance  and  better  seamanship  than  were  dis- 
played by  the  early  Greek  and  Italian  sailors  in 
the  Mediterranean.  Yet  the  distances  thus  trav- 
ersed soroctiraes  exceeded  two  thousand  miles, 
and  crossed  both  the  north  and  the  south  trade- 
winds  and  the  equatorial  belt.  These  surprising 
feats  of  seamanship  were  performed  by  people  who 
were  still  in  the  stone  age,  and  so  far  back  in  that 
age,  in  the  industrial  sense,  tlmt  they  Imdi  not  even 
arrived  at  the  invention  of  pottery.  Such  facta 
show,  that,  in  accounting  for  the  movements  of 
jxjpulation  in  primitive  times,  mere  distance  and 
difticulties  of  navigation  need  hardly  be  taken  into 
account. 

The  author  has  trace<l  with  much  care  the  his- 
tory of  the  Hawaiian  people  from  the  close  of  that 
era  of  unrest  and  adventure  in  the  thirteenth  cen- 
tury, down  to  the  time,  in  the  early  i^art  of  the  pres- 
ent century,  when  Kameharaeha,  with  the  help  of 
foreign  arms  and  auxiliaries,  succeeded  in  uniting 
all  the  islands  iinder  one  government.  The  whole 
of  this  portion  of  the  work  is  of  gre«t  interest. 
The  industry  and  judgment  displayed  in  collecting 
and  sifting  evidence  secure  the  reader's  confidence. 
The  details  which  are  given  concerning  the  primi- 
tive customs  and  socnal  arrangements  of  the  people 
have  much  ethnological  value.  In  passing  from 
this  section  of  the  work  to  that  in  which  the  author 
sets  forth  his  views  respecting  the  origin  and  af- 
filiations of  the  Polynesian  race,  a  serious  disai>- 
pointment  is  experienced.  The  undoubted  suc- 
cess achieved  in  dealing  with  the  native  tradi- 
tions and  other  local  matters,  which  were  familiar 
to  the  writer,  deserts  him  when  he  ventures  into 
this  wider  and  le«H-known  field.  The  student  of 
philology,  however,  will  be  able  to  extract  even 
from  this  portion  something  that  will  be  useful 
to  him.  Ethnologists,  while  they  will  find  the 
author's  archeological  theories  and  his  peculiar 
etymologies  fanciful  and  unsatisfying,  will  not 
allow  these  minor  delects  to  blind  them  to  the 


great  and  indeed  unique  value  of  his  work  as  » 
treasury  of  local  traditions  and  custoina  and  a 
trustworthy  historical  record. 


PACKARD'S  FIRST  LESSONS  IN  ZOOLOGY. 
This  is  pji  abridgment  of  the  larger  works  bv 
the  same  author,  and  is  intended  for  the  uaeof 
beginners.     It  contains  aliout  two  hundred  aixl 
ninety   pages,   including  glossary  and  index.     Ii 
differs  from  the  larger  works  in  tlie  same  ai'rii  -  i 
trejiting   of    fewer  forms,  containing   mucli 
anatomy,  and  the  general,  by  no   means  »:  : 
omission  of    the  embryonic  rl'^VHliK.i.i.nt  .' 
different  groups.     The  general 
and  allotment  of  SjMice  to  the  .......m.i  i^i--  ..- 

claasea,  is  good,  although  some  imfiorlJint  grou|* 
have   been,  perhajis  necessarily,   aliglited.     Tbi 
only  four  pages  are  devoted  to  vermes.     Tlieie 
the  same  liujk  of  oleameas  and  exMCtai^s-        ' 
tion  so  characteristic  of  the  laruer  tf\ 
the  same  series.     Thus  the   tlertnition  of 
terata'  contains  nn  reference  to  the  rndiAte 
tare  (»f  the  aninifUs.  to  tentacles  or  ttirr 
or  to  the  use  of  the  same  cavity  for  digottii 
circulation.     Most   of    these  points    have   iml 
been  noticed  in   the  general  description,  but, 
.summing  up  the  essential  chaxacttrisUcs  of 
type,  they  are  all  omitted.     The  same  defiui 
too,  loaiis  us  to  infer  that  all  Ciielen  terata 
through   a    medusoid   sta^.     The    definition 
'echinoderms'  is  hardly  more   accurate, 
of  the  higher  types  are   somewhat  kn'tter, 
times  good.     Tlie  forty  ijages  devotetl  to  ia< 
are  the  best  part  of  the  book.     Each  onler  hat 
special  chapter,  in  wliich  some  important 
is  described  as  fully  as  the  size  of  the  book  viB 
allow.     Any  Vioy  or  girl  who  has  studied 
chapters   thoroughly   will   not    only   have 
knowledge  of  them,  but,  what   is  far  tn.  m   iiii-1 
portant,    will  certainly   have   a   new 
them  and  a  stronger  desue  to  study  tijt^  u......    - 

species  and   find  out   their  habits.     The  styl*  •  ■  " 

clear,   and   the  subjects   made  interesting. 

student's  mind  is  not  confused  by  a  mass 

tails,  or  by  luisatisfactory  descriptiitns  of  a 

number  of  specimens  which  he  can  oevM  »•»] 

to  see,  much  less  examine  ;  but  th< 

of  a   few   of    the    most    imi>«»rt'i 

awaken  in  him   a  desire   for 

The  fi^ires  are  unmeroua.  a%  > 

to  each  ptige  ;  yet  th*y  ans  so  u  .  ;i  ^.  i.-  ;.  .1 

while  one  grudges  so  much  sj.ai ._.  Ij<    iici" 

which  he  would  omit.    Thej  ore  ckmt  iti 

execute<l, 

fMnt  h*m>na  in  toiiloffy.    By  A.  8.  pAC«.*Mb 

Halt,  Mist.     in*. 


FRIDAY,  OCTOBER  22,  1888. 


COMMENT  AND  CRITICISM. 
LAROE   Nu>iBER   of  fx?raons  who  are  in- 
in  the  subjecte  of  prision  labor  and  prison 
^rnent  generally  look  forward  to  the  sec- 
nuaJ  report  of  the  national  bureau  of  labor 
reat  interest :  for  it   ha^  been   announced 
this  report  Col.  Carroll  D.  Wright,    the 
id   experienced   chief  of  the   bureau,  will 
le  results  of  his  investigations,  made  per- 
and  by  si>ecial  ag-ents,  into  the  question 
■  in  prisons  in  all  its  forms  and   its  rela- 
>  lab«jr  outside.     In  his  circular  of  inatinic- 
J  Agents,  Colonel  Wright  enumerates  four 
of  prison  labor  in  the  United  States,  and 
them,  —  the  contract  system,   the  piece- 
^tem,  the  public  account  system,  and  the 
rstem.     The  inquiries  made  cover  the  kind, 
nnd  value  of  the  goods  produced,  the  num- 
huun  of  daily  labor  required,  the  number 
ricts  employed    in    productive   labor,   the 
r  of  free  laborers  necessary  to  perform  the 
and  the  average  wages  of  free  laborers. 
I  Wright  also  wants  to  know  the  numljer 
victs  idle  or  employed  in  prison  duties,  the 
number,  their  average  age,  the  average 
sentences,  the  amount  received  by  con- 
orking  over-time,  and  the  receipts  and 
the  institution.    The  inquiry  is  meant 
lit  upon  the  following  pt»infc» :  1*,  the 
of  the  labor  of  convicts  upon  free  labor  : 
InHtience   of   the  \'ariou8  systems  in  use 
criminal  :  3°.  tlie    general   conditions 
ih  the  wurk  is  carried  on.     This  ques- 
labor  is  a  wi<te  and  complicated 
ing  which  we  neeil,  above  all  else,  to 
act  facts,  inasmuch  aH  it  has  of  late 
olitioal  aspect  as  a  result  of  the  repre- 
of  certain  classes  of  the   community. 
Colonel  Wright  8  ability  and  integ- 
ire  and  lay  before  us  these  facts. 


a  theme,  by  the  way,  not  at  all  suggestive  of  a 
scientific  article  ;  namely,  *  Falling  in  love.'  Tlie 
article  was  called  out  by  the  following  sentence  in 
the  address  of  the  president  of  the  anthropological 
section,  Sir  George  Campbell,  at  the  recent  meet- 
ing of  the  British  association  :  "  Probably  we  have 
enough  physiological  knowledge  to  effect  a  vast 
improvement  in  the  pairing  of  individuals  of  the 
same  or  allied  races,  if  we  could  only  apply  that 
knowledge  to  make  fitting  marriages,  instead  of 
giving  way  to  foolish  ideas  alx>ut  love  and  the 
tastes  of  young  people,  whom  we  can  hardly  trust 
to  choose  their  own  bonnets,  much  less  to  choose 
in  a  graver  matter  in  which  they  are  most  likely 
to  te  influenced  by  frivolous  prejudices."  The 
question  is  a  serious  one ;  for  it  raises  the  issue 
whether  the  time-honored  instinct  of  falling  in 
love  is  a  useful  one  or  not ;  whether  an  artificial 
system  of  pairing  would  accomplish  the  object, 
the  amelioration  of  the  race,  better  and  more 
di recti  v. 


OKWAUTY  of  Mr.  Grant  Allen's 
ftc  writingu  has  perhajis  seldom  found  so 
f  heme  as  the?  om?  di.H<i:us8ed  by  him 
is9ue  of  tlie  Fortnightly  review, — 


Mr.  Grunt  Allen  decides  that  this  most  involved 
exemplification  of  tlie  universal  selective  process 
is  thoroughly  efficient :  for  we  cannot  fall  In  love 
with  everybody  alike  :  and  the  person  with  whom 
we  do  fall  in  love,  as  is  shown  by  the  fact  that  in 
nine  rases  out  of  ten  it  is  a  reciprocal  aifection,  is 
to  some  extent  our  physical,  moral,  and  mental 
complement.  In  this  way  too  close  likeness  is 
avoided,  and  the  gi'cat  means  of  betterment  — 
variation — is  insured.  Moreover,  it  is  the  bio- 
logically excellent  traits  tliat  are  sexually  attrac- 
tive, —  youtb,  Inauty,  strength,  health.  So  strong 
ought  our  faith  to  lie  in  the  efficiency  of  this 
cm'ious,  vague,  and  unfathomable  instinct,  that  it 
should  be  our  aitn  to  discountenance  all  but  mar- 
riages on  (he  principle  of  spontaneous  affection. 
It  is  the  marriage  on  the  basis  of  money,  of  rank, 
or  other  practical  reasons,  that  results  in  deteriora- 
tion. In  short,  the  old  theme  of  the  novelists  and 
|>oet8  is  justihed  against  the  rather  crass  precept 
of  the  modem  scientist.  But  a  word  for  tlte  lat- 
ter should  be  added.  It  is,  that,  without  any  arti- 
ticial  interference,  the  public  sentiments,  so  influ- 
ential in  the  guidance  of  the  sexual  selections,  can 
be  unconsciously  guided  into  the  channels  which 
iicieuce  {>uiuts  out  as  the  beit.     Science  slioutd  and 


-is«. 
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can  not.  prevent  people  from  falling  in  love  ;  but 
can  it  not  so  influence  public  opinion  as  to  make 
falling  in  love  even  a  more  efficient  and  beneficial 
proceiw  of  selection  than  it  now  is  ? 


That  the  iaws  which  now  exist  for  the  pro- 
tection of  the  ignorant,  botli  poor  and  rich,  against 
quacks  and  charlatans,  are  totally  inadequate  to 
that  end,  niuat  be  painfully  evident  to  every  one 
who  keeps  himself  at  all  informed  on  the  general 
news  of  the  day.  It  is  not  long  ago  that  one  death 
was  cause<l  by  the  application  of  kerosene,  and 
another  by  the  fluid  extract  of  the  St.  Ignatius 
bean.  Within  the  present  year  a  strong,  robufrt 
farmer  in  middle  life,  and  apparently  having  a 
long  life  l>efoi"e  him  of  usefulness  and  enjoyment, 
waa,  within  ten  hour^i  after  the  application  to  tht? 
lip  of  strong  potash  and  chloride  of  zinc  by  one 
of  these  harpiea,  dead  from  the  absorption  of  this 
corrosive  poison.  The  Hrst  two  cases  mentioned 
were  brought  to  a  successful  issue  in  the  courts  ; 
the  judge  holding,  that  if  a  iierson  publicly  prac- 
tising as  a  physi<*ian,  on  iMMng  callwl  to  a  sick 
person,  prescriljes  with  fm^lhanly  presumption  a 
course  of  treatment  which  rauses  death,  projwr 
medical  aaeistance  being  at  the  time  pro«nirable, 
he  may  be  found  guilty  of  nmnslaughter,  although 
be  acted  with  the  patient's  consent,  and  with  no 
ill  intent.  There  is  no  more  important  legislation 
than  the  regulation  of  the  practice  of  metlicine  ; 
and  it  is  to  lie  liofK'd  that  therne<Jico-legaI  socieMes 
or  some  other  organiz^-itiona  will  prepare  laws 
which  will  drive  from  the  country  the  tfiouaanda 
of  impostors  who  are  tonlay  linng  and  growing 
rich  uix>n  the  credulity  and  ignorance  of  thf 
people. 

American  archeoloolsts  might  conveniently 
be  divided  into  two  classes,  —  thi>se  who  dig,  and 
those  who  do  not  die.  The  diggers  seldom  get  be- 
yond the  range  of  articles  which  they  or  some  one 
else  has  dug  up  :  the  non-diggers  rely  chiefly  ou 
the  clu-ouiclers  or  contemjwraneous  historians  for 
their  facta.  It  is  seldom  that  we  meet  with  a  man, 
who,  like  Mr.  Maudslay,  combines  the  best  fea- 
tures of  the  two  sohtxjls.  At  a  recent  meeting  of 
the  Royal  geographical  socretj.  he  gave  an  inter- 
eating  account  of  his  exploration  of  the  ruins  and 
site  of  the  old  Indian  puehlo  of  Copan.  Tliia 
place  was  apparently  unknown  to  Cortes,  wlio 
passed  near  it  in  his  celebrated  march  to  Hon- 
duras. Our  author  argues  fivmi  thLs  that  it  was 
uninhabited  at  the  time,  — a  deduction  that  does 


not  seem  to  us  altogether  safe.     At  all  1 
place  is  not  mentioned  by  any  early 
the  first  account  we  liave  of  it  is  in  a  ] 
the  licentiate  Diego  de  Palacio.  an  ofl 
Audiencia  of  Guatemala  in  the  year  157fl 
in  the  usual  sense  of  the  word  as  applied  J 
village  whicli  has  l>et?n  built  amidst 
ruins,  is  situated  just  within  the  wester 
of  the  republic  of  Honduras,  on  the 
of  the  Copan  River.     Mr.  Maudslay  went 
in  a  truly  methodical  and  scientific  way,  \ 
residta  of  his  research  are  in  some 
markable. 


Although  Professor  Frothingh 
Baltimore  to  accept  a  chair  at  Prin»!rt 
Johns  Hopkins  UBiversity  is  not  to  be 
instructor  in  archeology  this  winter, 
dolfo  Lanciani  is  announced  to  give 
six  or  more  lectures  during  the  currej 
year,  probably  in  January  next,  on  Roi 
ology.  Professor  Lanciani,  though  sli 
man,  has  made  a  wide  reputation  for  hioii 
is  one  of  the  very  first  authorities  on  Romaa 
ology.  He  has  been  for  some  years  iosfiM 
excavations  at  Rome,  and  profesisor  of  axrtk 
at  the  university  there.  He  is  a  leadti 
of  the  Roman  archeological  com  mi 
the  PootiQcal  archeological  8<Tciety 
lowed  with  great  care  the  very  im 
tions  that  have,  since  1871,  hiid  bare 
portion  of  the  ancient  Latin  capital, 
published  '■  I  comentarii  di  Frontino  inUi 
ac<jue  e  gU  aquedotti,  sylloge  epigraflca 
—  a  work  which  was  crowned  by  the 
of  the  Lincei.  Tliis  book  fortua  hut 
Professor  Lanciani's  great  critical  aoi 
work  on  the  topography  of  ancient 
which  he  has  l)een  at  work  for  a  hing 


A    CASE    OF    ORKAT    I?mtRCBT     and 

has  jiist  been  decidetl  in  Brooklyn  i 
aici]>al  authorities.     In  1S81  the  lei^ieli 
state  (vassedwhat  is  known  as  the  ' 
by  wliich  the  plumbing  and  draiJ 
buildings  were  ret|uired  to  Iw  done  l 
tion  of  the  board  of  health.     For   tlittl 
antl  instruction  of  the  plumbers,  rules  i 
tion'4  were  ej<tablishe<l  governing  the  ct 
of  the  works  referre<l  to  in  the  law. 
phimlxMti  violateil    these    rules   in  varid 
among  otiiers  by  putting  in   iron  pip«j 
thickness  than  was  permitted.     Althoug 
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le  a  niis<lemeanor,  it  was  found 
Ouses  mif^ht  be  constructed  with  serious  de- 
and,  before  any  legal  measurea  coiild  be 

the  houses  would  be  occupied,  iind  the 
of  llie  ix-cupants  imperilled.  In  onler  to 
ihe  health  department  in  the  enforcement  of 
r»  the  pity  work*  com  misBionerimssed  anile 
Idgewood  water  shouJd  not  be  furnished  to 
iw  lioaae  nntil  tliephitnbiug-vvork  was  cum- 
in aceordiino?  with  tlie  sanitary  rules.  For 
jars  this  rule  hue  been  enforced,  and  has 
€  i^Kixi  aid  to  the  iiealth  officials  in  their 
rors  to  have  houiies  properly  sewea^.  Re- 
a  row-  of  houses  has  been  constructed  in 
the  soil-pipee  were  of  light  iron,  in  viola- 
'  the  law  ;  and,   as  the  health  department 

not  accept  the  work,  no  water  c^>uUl  be 
ed.  On  4m  appUcation  for  a  mandamus  to 
1  the  city  to  furnish  water,  one  of  the  judges 
)  supreme  court  granted  it,  although  the 
pes  are  of  such  weight  as  not  to  comply 
be  regulations.  He  holds  tJmt  the  city  must 
;>ermis8ion  to  introduc«i  water  entirely  irre- 
re  of  the  regulations  of  the  health  depart- 
and  that,  if  any  of  these  are  violatetl,  there 
tnedy  provided  by  the  law.  The  result  of 
icision  will  be  to  embarrass  the  health  de- 
pnt,  temporarily  at  least,  although  ultimately 

doubtless  find  some  way  of  speedily  pun- 
offenders  agairtst  the  law. 


from  cooked  food.  The  subject  has  attracted 
such  genenil  attention,  tlmt  it  will  probably  be 
dealt  with  as  jmrt  of  a  general  act,  applicable  to 
all  India,  to  prevent  the  adult»?ralion  of  food. 


;eM8  that  the  *  bogus  butter  issue,'  as  the 
ians  coll  it,  is  not  confined  to  the  United 
A  simUar  agitntion  to  that  recently  wit- 
here  is  taking  place  in  India  ;  and  a  bill 
^  with  the  adulteration  of  ghee,  or  clnri&ed 
hurriedly   drawn  and   introduced  in    re- 
to  the  urgent  demands  of  the  native  com- 
f,  has   recently  l)een   pasried  by  the  Bengal 
L     Tlie  st*ope  of  the  measure  is  very  broad  ; 
;  applies,  not   to  Calcutta  only,  but  to  all 
ipulities  in  the  ptoviuce.     The  result   will 
\  hoped,  the  sulniidence  of  the  i>anic  which 
vailed  for  several  months.    The  reason  for 
Hjjc  is  ap^tarent,  for  ghee  enters   into  the 
iition  of  ever>'  kind  of  cooked  food  used  by 
iBes  of  the  natives,  and  its  adulteration  with 
IK>rk  fat  meant  loes  of  caate  to  Ilindoos, 
^Uemetit  to  Mohammedans.     So  great  has 
Uic  been,  that   the   weultliier  natives  have 
nj^irtmg  ghee  from  Persia,  while  those  un- 
')  that  have  been  absUiining  altogether 


THE  PRESEJSIT  CONDITION  OF  THE  COAST 
SURVEY. 

The  administration  of  President  Cleveland 
presents  no  gi-eater  enigma  than  the  contrast  be- 
tween the  high  standard  of  public  fidelity  which 
its  head  has  infused  into  most  branches  of  the 
public  service,  and  the  unending  succession  of 
j>ersonal  quarrels,  charges,  and  counter-charges 
which  he  has  allowed  to  discredit  the  adminis- 
tration of  the  coast  survey,  and  impair  its  charac- 
ter and  efflciency.  The  present  condition  of  that 
work  is  such  as  almost  to  make  us  forget  tlmt 
there  was  a  time,  and  that  within  t!ie  memory  of 
every  reader,  when  it  was  the  motlel  branch  of 
the  civil  service,  enjoying  a  world-wide  reputation 
for  the  perfection  of  its  organization,  the  stand- 
ard of  its  work,  and  the  character  of  its  assistants, 
and  citetl  by  the  advLicates  of  reform  as  an  ex- 
ample of  wliat  the  civil  service  might  become 
under  an  improved  system  of  appointment  to  imd 
tenure  of  otfice.  One  wanting  to  know  on  what 
system  a  scientific  bureau  ought  to  be  administered 
cannot  do  better  than  study  Bache's  administra- 
tion of  the  coast  survey,  and  note  how  he  com- 
bined the  greatest  liberaUty  with  the  most 
scrupulous  regard  to  the  forms  of  law,  the  re- 
8ponsil»iUties  of  a  public  otficer,  and  the  require- 
menl»  of  a  disciplined  service. 

Fifteen  montlis  liave  now  elapsed  since  this 
dream  of  perfection  was  sutldenly  interrupted  by 
the  alleged  discovery  of  grave  irregularities  and 
the  forced  resignation  of  a  superintendent.  Men 
were  not  unprepared  for  the  latter  result.  It  had 
become  widely  known  that  physical  and  mental 
infirmity,  intervening  at  the  end  of  a  long  and 
honorable  career  in  tlie  public  service,  had  in- 
ca|)acituted  the  su|jerinteudent  for  the  iirtjper  ex- 
ecution of  his  office ;  but  wise  and  thiukinig  men 
reserved  their  judgment  when  they  were  assured 
through  the  public  prints  that  general  corruption 
ha<l  eaten  into  the  vitals  of  the  organization,  and 
tliat  the  work  made  fanmus  l>y  Bache  had  become 
a  nest  for  peculators  of  the  public  funds. 

The  first  act  of  the  administration  after  learn- 
ing of  the  seemingly  demoralized  condition  of  the 
survey  was  the  appointment  as  au{«rintendent,  of 
the  man  on  whose  report  of  irregulaiities  that  of- 
Oice  had  been  made  vacant.      For  such  an  apix>int- 
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meni  there  could  l)e  but  one  apology.  The 
Presilent  and  liia  secretary  of  the  treasury  were 
ree|x>naible  to  tlie  public  for  the  conduct  of  the 
survey  ;  and  it  was  their  duty  to  take  every 
meaaure  for  discovering^  any  irregularities  which 
might  exiHt  in  its  administration.  *  A  searching 
inquiry  into  the  past  disbursement*  of  the  officers 
and  employees  was  eminently  proper  under  the 
existing  circumstances.  Mr.  Tliorn,  as  head  of 
the  investigating  commij*.sion,  was  well  qualified 
for  the  inquirj'  ;  and  we  may  charitably  suppose 
it  was  on  this  account,  and  this  alone,  tliat  he 
was  made  superintendent.  Such  U'ing  the  caae, 
the  course  prescribed  by  every  principle  of  pubUc 
justice  and  govemraentAl  poUcy  was  quite  clear. 
An  old  and  reputablf  branch  of  the  public  service 
was  on  trial  before  the  President,  for  grave  short- 
comings in  the  conduct  and  character  of  tta  em- 
ployee. Sound  pohcy  required  that  it  and  they 
should  be  concedetl  that  same  right  to  a  speedy 
trial  and  a  public  verdict  which  an  individual 
enjoys  when  accused  of  crime.  For  more  than  a 
year  a  body  of  men  of  high  professional  attain- 
ment* and  unstained  reputation  have  felt  them- 
selves wounded  by  imputations  on  the  service  to 
which  they  belong,  of  which  they  once  were 
proud .  and  of  which  they  sometimes  hope  to  be 
proud  in  the  future.  After  waiting  so  long,  they 
cannot  but  feel  it  a  public  wrong  that  the  head  of 
the  government  lakes  no  measures  and  announces 
no  couchiBions  which  will  indicate  bis  verdict 
upon  their  otticial  characters. 

In  this  connection  let  us  think  kindly  of  Mr. 
Thorn.  No  one  questions  the  honesty  of  his  in- 
tentions or  the  purity  of  his  motives,  (Jircum- 
stances  not  of  liis  own  making  imposed  upon  him 
a  disagreeable  duty,  in  the  perfoririance  of  which 
he  has  s{)ent  more  than  a  year.  He  has  done  as 
well  as  i»os«ihly  could  be  exi>ected  of  a  man  witli- 
out  administrative  experience,  placed  in  charge  of 
a  great  public  work  in  the  capacity  of  prosecuting 
attorney.  Gradually  compelled  by  the  force  of 
circumstances  to  conduct  the  ofiice  in  accordance 
with  long-established  custom,  and  to  truBt  the 
men  whom  his  predecessors  have  trujrted.  he  now 
see*!  the  very  accusers  of  former  administrations, 
who  put  bira  into  power,  turning  against  him, 
and  even  going  so  far  as  to  tile  charges  of  mal- 
feajaantH?  in  office  with  the  public  prosecutor  of  the 
District  of  Columbia, 

In  the  Washington  Post  of  Monday  last  we  find 
a  statement  by  him  so  conclusive  of  the  whole  ques- 
tion, that  we  should  douljt  its  authenticity  did  it 


not  bear  every  murk  of  being  given  in  hia  uwi 
words.     At  the  conclusion  of  a  long  reply  to 
charges  we  have  mentioned,  he  alhules  a*  foil 
to  the  testimony  of  last  year,  ou  which  the 
vey  was  condemned,  and  Mr.  Hilgard  compeiled 
to  resign  :  — 

"  The  testimony,  which  the  present  proceedii 
is  said  to  be  intended  to  revive,  has  been  out 
my  custody  and  in  that  of  the  department  m 
more  than  a  year.   It  is  mainly  e.r  j:>arf^  affidavi 
some  true,  some  false,  some  mistaken,  some  si 
retractetl,  and  more  or  less  wild  gossip  since  dis- 
proved.    The  publication  of  such  material 
people  who  were  not  confronted  with  the 
nesses,  and  did  not  cross-examine  them  nor 
by  counsel,  and  the  spreaihng  of   it   bef 
public,  who  can  knoT  nothing  of  the  ere 
or   motives  of  any   of  the  witnesses,  or  of  \h» 
probable  value  of  their  testimony,  would  be  rim- 
ply  an  indiscriminate  assassination  of  character.^ 

Such  an  admission  ia  n^ost  creditable  to  him, 
and  must  gratify  every  lover  of  purity  in  the  pnb- 
He  service.     It  must  require  a  rare  endowment  of 
moral  courage  and  respect  for  Irtith  and  jnsticv 
to  move  one  to  speak  thus  of  testituonv  which  w«b 
collected  by  himself,  and  which  formed   the  ool^ 
iMiais  for  his  apfMjintnient  to  one  of  the  most  im- 
portant oftices  in  the  gift  of  the  President.     If  wt 
accept  Mr.  Thorn's  statement,  we  phall  see  why 
the  present   condition  of  the  survey  tends  to  de- 
nioralizatioD.     It  is  a  public  estalilieshnient.  in 
prosecution  of  which  the  esprit  de  carp*  ut 
members  is  as  important  a  factor  as  it  is  in 
army  or  the  navy.     But  the  revival  of   tJit*  ol 
pride  in  the  service  is  im possible  under  the  coi 
ditions   vvhitdi    now    prevail.     Thf  survfy   is 
danger  of  losing  the  services  of  its  best  n>eu. 
incentive   to  work  is  not  salary,  but   pn.if< 
pride  in  the  honorable  character  and  public 
of  the  work  they  are  doing.    That  vacancies 
be  tiUeri  by  men  of  etpial  promise  under  ih<* 
ditiona    which    now    prevail,    no   one   acqi 
with  the  case  can  for  a  moment  suppoee. 
will,  of  course^  be  a  crowd  of  applicants  for 
vacancy,   but  the  number  really   fitttd  for 
places  will  be  small,  and  will  be  sure  to  be  pamet 
over  by  any  one  hnt  an  expert  in  the  seleotiDO  of 
men  for  such  a  service.     A  year  or  two  im«fe«irti 
as  the  last  will  leave  nothing  worth   preser^inf  of 
nn  organization    which   was    once    the    pruf  vi 
American  applied  science,  and  a  couiieiL'tina  w; 
which  was  a  letter  of  intrtxiuctiou  to  similar  ot^ 
ganizations  the  world  over. 
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SOROHUM   SUGAR. 

JMENTB  are  bein^  carried  on  at  Fort  Scott. 

this  faU,  under  the  direction  of  the  U.  S. 

arioient  of  agriculture,  in  the  application  of 

U>e   diffiiaion   process  for   the  extraction  of  the 

Qgajr   from  sorg;huui  cane.     This  is  a  contimia- 

||on  of  the  work  at  Ottawa,  Kan.,  Ijist  year,  the 

HultH  of  which  are  embodied   in  Bulletin  No.  7, 

tliemical    divieiou,    department    of    agriculture. 

k.t  Ottawa  experiments  were  mnde  in  connection 

rith  a  sugar-factory,  which  employed  a  mill  to 

tU  up  most  of  their  crop.     This  year  the  Par- 

[iusnu  migar  company  of  Fort  Scott,  relying  upon 

be  retfults  obtained  there,   erected  no  cnishing 

oa'^hinery  whatever,  defxending  entirely  uix>n  the 

piffusion  battery  to  extract  the  »ujfar  from  their 

lie-crop  t)f  over  eight  hundred  acrea. 

The  crop   tliis    year   showed    the    remarkable 

r»wer  of  resistance  to  ilroUKht  of  tlie  e-orghum- 

Ai\n\.  ihv  paU/hew  of  which  constituted  alx>ut  the 

^    of  i^jreen    in    an    otherwise  dry  and 

up  vegeUition. 

Tlie  factory  has  been  in  o[>eratiou  since  about 

Jie  let  of  September  ;  and  while  the  results  do 

[it,  perhajM,  fulfil  the  anticipations  of  the  more 

dent   advcK^ates  of  diffusion,  still  Ihey  are  in 

any  respects    most    satisfactory,    and    full    of 

omise  for  the  future  success  of  the  sugar  in- 

lustry. 

It  i«  turning  out  a  very  fine  iirticle  of  sugar,  in 

'  quantities,  fully  as  goo^J  as  to  crystallization, 

ulor,  and  taste,  as  any  made  by  mill  extraction  ; 

Fhile  the  analysis  of  the  exiiausteil  chips  shows 

almciHt  complete  extraction  of  all  the  sugar 

intent  of   the  cane, — something  which  is  im- 

&-wible  to  obtain  by  pressure  extraction,  however 

boroughly  appHe«l, 

The  principal  difficulties  which   were  eneoim- 

ere<l  have  l>een,  first,  the  propK^r  chipping  of  the 

oe^  or  preparing  it  for  diffusion  ;  antt,  second, 

be  treatment  of  the  juice  ohtaine<l.     These  are 

H>th  |M>int-s  in  which  the  prevjotiM  applications  of 

ilfuKion.  viz.,  on  beets,  olTeretl  hut  little  guidance, 

be   nature  of  the  substance  useil  being  so  very 

Bitnihir.     The  sorghum  cane    Ls  fe<l  rlirectly  to 

be  cutters,  with  the  leaves  and  sheaths  still  on 

is  toil  extteitsive  to  strip   it):  and  while  tliese 

partially  taken  out   afterwards  by  means  of 

(lowcn*  and  fans,  still   a    large   percentage   find 

beir  way  into  the  ccIIh  with  the  chips  of  cane. 

ad  fn.»m  these  a  great  many  colloid  matters  are 

Ktracle<l  by  the  juice  which  interfere  luateriul- 

with  its  pro|n?r  clariticatiou  and   the  crystal- 

Btion  of  the  sugar.     The  solution  of  this  difli> 

ally  will  undoubtedly  be  found  in  a  raorw  [lerfect 

bt^chanical  cleaning  of  the  chips,  or  by  the  iu- 

entioii  of  machinery  by  which  the  stripping  of 


tlie  cane  can  be  accomplished  more  cheaply  than 
by  handdabor. 

The  problem  of  the  proper  treatment  of  the 
juice  calls  for  the  greatest  amount  of  rhemical 
ingenuity  and  invention.  The  juice  obtained  by 
dilTusion  is  much  more  impure  and  difficult  to 
treat  than  tlrnt  obtained  by  a  mill,  partly  on  ac- 
count of  the  presence  of  the  leaves,  etc.,  as 
already  mentioned,  and  jjartly  because  the  tissue 
of  the  cane  does  not  seem  to  be  as  good  a  medium 
for  osmosis  as  that  of  the  beet. 

The  process  sought  to  be  applietl  to  this  juice 
at  Fort  Scott  is  that  of  carbonatation  as  used  upon 
beet-juice.  Tlie  details  of  this  process  are  well 
known  to  those  versed  in  sugar  methods  :  milk  of 
lime  is  ad<led  in  lai-ge  excess  to  the  juice,  and  is 
then  precipitated  as  carbonate  by  treating  with 
curlMiiiic-acid  gas.  The  glucose,  however,  which 
is  a  constant  constituent  of  8«"»rghum  juice,  and  of 
wliich  the  beet  contains  uo  trace,  unites  with  the 
lime  to  fui-m  a  dark-colored,  bitter-tasting  com- 
povmd.  whicli  no  amount  of  carbouating  can  break 
up.  This  dilficulty  lias  l>een  to  a  large  extent  sur- 
mounted by  performing  the  carlMuatation  at  a 
low  temperature,  and  heating  only  after  the  exce«s 
of  lime  has  been  entirely  neutralized  by  tlie  car- 
bonic-acid gas.  A  novel  moditication  of  this  pro- 
cess has  also  been  attempted  by  adding  freshly 
precipitated  carbonate  of  lime  <lirectly  t«i  the 
juice,  heating,  and  sending  directly  tt>  the  tllter- 
presses,  thus  avoiding  the  direct  contact  of  the 
juice  with  caustic  lime.  The  indication.-*  from 
the  pre^sent  results  are  most  hopeful,  — that,  with 
the  expenditiu-e  of  a  small  fraction  of  the  money 
and  bntins  that  have  been  required  to  develop  the 
sugar  of  the  tniet,  the  sorghum-sug.ar  industry 
M'ill  take  a  leading  place  among  American  in- 
dustries, and  enable  Uncle  Sam  to  accomplish  a 
loug-cherished  hope,  viz.,  of  making  his  own 
sweets. 

It  is  the  intention  of  tlie  department  of  agri- 
culture, at  the  conclusion  of  the  sorghum  season, 
to  make  some  trials  of  the  Kansas  machinery 
u[M>n  Louisiana  cane,  xftting  it  in  by  rail,  pend- 
ing I  he  trial  of  next  year,  when  it  is  expected  to 
erect  a  di<riisiou  plant  in  that  state.  With  tli© 
proper  co-opei*ali<»n  of  the  railroads  and  of  the 
soutliern  plantci-s,  thi>i  cirm  undoubtedly  be  tarrie<l 
out ;  and  the  results  will  be  most  valuable.  The 
8ugm--|»lanters  of  Louisiana  have  beeu  watching 
with  the  keenest  interest  the  experiments  in 
Kansas,  several  of  their  i-epresentntive  men  behig 
on  the  ground.  They  reason  that  its  success  uix>n 
Borghum  cane  will  augur  its  success  upon  their 
owni  plant,  many  of  the  difficulties  attendant  ur>on 
its  application  to  the  former  not  holding  giXKl 
with  resiJtH.t  to  the  latter, 
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The  serfog  of  congrfssea,  luore  or  leas  scientiBc 
in  character,  whicli  in  EiikI:iihJ  claim  a  share  of 
attention  frotn  men  of  8oien«."e,  who  devote  fome 
of  their  hardly  earned  vacation  to  Ihem,  may  l>e 
considered  to  have  closed  with  the  Sanitary  con- 
greBs  at  York.  Sir  Spencer  Wells  presided  over 
it,  and  in  bis  opening  address  olwprved  that  the 
main  question  now  to  he  considered  is,  how  sani- 
tary improvements  may  he  e^ixried  still  further  hy^ 
the  co-oiieraiion  of  Lavestigators,  legi<<lntors.  and 
administrators.  For  this  purjiose  he  suggested 
the  formation  of  a  college  of  health,  t+>  organize 
a  well-<lirected  attiu;k  against  existing  ol)Btacles. 
Much,  however,  had  lM»en  done :  in  the  last  fifty 
years,  for  example,  the  average  duration  of  life 
in  Great.  Britain  had  heen  raised  from  thirty  to 
forty-nine  years.  Of  the  various  subjects  dis- 
cu8se<l  at  the  congress,  proUably  the  di8|>oeaJ  of 
the  dead  was  the  one  M-hich  excited  the  great- 
est interest.  There  appeared  to  be  de<Mded  evi« 
dence  that  the  feeling  in  favor  of  cremation  whs 
on  the  increase  :  and  the  opiniou  of  the  represen- 
tative clergy  prcient  was  to  the  effe<-t  that  tliey 
were  waiting  for  a  decisive  wurd  froin  the  srien- 
tifJc  men  uix^n  the  niatter,  by  whom  they  were 
wilhng  to  Ih»  guide^l. 

Tlie  return  to  England  of  the  Solar  eclipse  ex- 
pedition on  Sept.  20  was  speedily  followed  by  a 
letter  from  the  Times  corresiwndent  who  accom- 
panied it,  in  whicti  the  chief  results  obtaine*! 
were  discussed  in  prehrninary  fashion.  Most  of 
this  letter  is  reproduced  in  Xaiure  for  Sept,  3J1. 
The  new  facts  obtained  were  chiefly  due  to  the 
work  of  Professor  Tacchini.  who  satisfied  him- 
self that  there  was  a  great  distinction  between  the 
eclipse  prominences  and  those  seen  by  the  ordi- 
nary method.  Both  he  and  Mr.  Lockyer  consider 
that  the  former  are  due  to  down-mshes  of  com- 
paratively ctHil  material  upon  the  sun's  surface, 
and  tliat  they  form  »  whitish  fringe  round  the 
more  incandescent  centre.  This,  if  well  estal>- 
liehe^l,  has  a  very  important  bearing  on  the  theory 
of  solar  physics.  Captain  Darwin's  work  ap- 
peared to  demolish  entirely  the  idea  ent*^rtaiued 
by  Ur.  Hnggins  and  others,  that  the  solar  corona 
could  be  and  had  bt>ea  photographed  at  times  other 
than  those  of  eclipsi^. 

The  oj^ening  of  the  medical  schools  in  connec- 
tion with  the  metropolitiin  hospitulH,  at  the  begin- 
ning «>f  (Ictolier,  is  always  aipnaiized  by  the  de- 
livery of  some  thoughtfut  iiitrfKiuctory  aiklressee 
by  prominent  memb/rs  of  the  stnff.  One  of 
the  moat  remarkable  of  these  was  delivered  at 
St.  Mary's  hospital  by  Dr.  Malcolm  Morris,  and 
dealt  with  mysticism,  scepticism,  and  materialism 
in    medicine.      Ho    thought  that  the  element  of 


mysticism  in  medicine  had  been  forced  on  it  1 
the  public.     It    was  the  result  of   two  oppoma^l 
conditions,  —  the  absolute  knowletlge  drmantled  f 
by  the  biity,  on  the  one  hand:  and  the  more  urj 
less  extensive  ignorance  of   the  professor  of  tbej 
healing  art,  on  the  other.     Tills  ignnrance.  wbrre  ] 
it  existed,  he   mtist   not  acknowledge  :    he  wn*  J 
ex^iected   to   be  able  to  recognize  diij»ease,  and  la  j 
know  how   to  treat  it.      Despite  re<*ent   stridif*,  [ 
medicine  was  still  extremely  defective.     The  »b-  j 
solute  knowledge  insisted  on  by  the  public  coohl  I 
not  be  obtain&l,  and  therefore  had  to  lie  invented.  J 
Scepticism  in  medicine  was  neither  more  not  le 
than    modern   fatalism.     The    tendency    of   the  I 
present  day  was  to  devote  attention  to  the  pun 
rather  than  the  whole,  and  it  was  loo  coininonlv  j 
supposed    that  truth   lay   at  the   lx>ttom   of  lli*'j 
microscope.     At  King's  college.   Dr.  G.  Johti»in.  | 
F.R.S.,  m-ged  at  some   length  the   value  of  ti»\ 
study  of  chemistry  as  a  mental  training  and  (Ii#-  I 
cipline,  and  then  pn^ceeiled  to  iniint  out  that  the 
only  safe  foundation  for  specialism  wasa  thorniigli 
knowled>;e   of   disease   in   general  ;    and   this  hi* 
illustrated  by  reference  t<i  diseases  nt  the  eye  ami 
of  the  larynx.    The  principal  of  the  Royal  veteri- 
nary college  pointed  out  that  in  Ixjth  htutuin  amd 
veterinary  medicine  the  elaboration  of  the  gmn 
theory  of  Pasteur,  in  its  earlier  triumphs  in  tbf 
depflrtment  of  surgery,  was  likely  to  l»e  surpajjSKl 
by  what  might  reasonably  be  expected  would  yri 
Iw  achieved  in  the  domain  of  ntediciue. 

True  to  the  exceptional  character  of  the  ye«r  in 
nmttei-s  of  temperature,  October  has  set  in  uo- 
usually  hot.  IS'^'  being  recorded  in  the  shade  in 
Loudon  on  Oct.  1.  Such  an  October  temperatonf 
has  only  once  been  exceeded  during  the  mainti- 
nance  of  existing  records.  W. 

London,  Opt.  3. 

NOTES  AND  NEWS. 

CAPTAm  Baker,  British  steaiuship  Re<l  Se«, 
Liverpool  to  New  Orleans,  reports  to  tlie  U.  S. 
hydrographic  office  that  on  Sept.  Ifi.  when  sotnf 
miles  north  of  the  Azores  (exact  {Kieition  wi 
given),  lie  cxi^erienced  what  he  oomdden  aa 
earthquake  shock,  on  account  of  it*  suddenne^. 
force,  and  after-eflFects.  The  first  warning  of  i 
meteorological  change  wasnoticeJ  in  the  dropjiins 
of  the  barometer  for  a  tenth  or  more,  and  tJ* 
freshening  «>f  the  breeze,  though  veering.  Th» 
was  suildeuly  followe<l  by  a  shock,  sudden  «bJ 
powerful.  cau*>ing  the  veesel  to  \ye  thrown  on  ha 
beam  ends.  She  quickly  righted,  and  was  headni 
on  Just  in  tio>e  to  meet  the  immense  sea  whi* 
suddenly  rushed  towards  the  port  bow.  She  W* 
it  gallantly,  throwing  her  propellor  tax  out  oi  tl» 
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sr.  shaking  the  cool  on  deck  (for  the  donkey- 
Se)  iill  over,  and  cnusing  tlie  boats  to  Htrain 
r  davita  severely.  No  damage  was  sustained, 
Ih**  ca|itain  doubts  if  any  heavily  laden  vessel 
d  have  ridden  Ihe  sea  a«  his  vessel  did,  she 
g  in  ballast  only. 

-yaiurr  states  that  ttdvicefs  from  the  waters  of 
rberjren  now  c<infirm  the  forn»er  news  from 
lud  and  from  the  mouth  of  the  Fechura.  on 
Bitierian  coaftt,  to  the  efl»?ct  that  the  ice  in  the 
Uo  Sea  bits  this  vear  exfende*!  unusually  far 
hoards.  Spitzbergen.  the  sealers  re^tort,  was 
Id  to  tte  suiTounded  with  an  ice-belt  from  five 
Ight  miles  broad,  an«l  there  was  firm  pack  ice 
fl  Hope  Ulaod  to  Forland.  alx)Ut  fifty *s»x  mites, 
gieat  ba>s  on  the  StoJ  fjord,  HorDsiund,  Bell- 
I,   flnd  Isfjord,   were  quite  inaccessible  ;  and 

Epaler»,  after  waiting  all  the  ^prin^  and  most 
e  summer,  returned  at  the  end  of  August,  as 
le  WMs  no  prospect  of  the  polar  ice  dividing. 

fJlr.  H.  B.  Gibson  of  Harvard  college  pre- 
B  in  the  Anusrican  meteorological  jouttkU  the 
iltf>  of  a  study  of  the  water- spouts  on  or  near 
CJtjIf  Siream,  recorded  on  the  monthly  pilot- 
rt«  of  the  livdr<)gTaphic  office.  He  shows  that 
r  are  here  by  do  means  so  rare  in  winter  as 
rsations  from  other  pans  of  the  ocean  have 
^vrilers  to  suppose ;  and,  on  comparing  the 
e  of  their  occurrence  with  the  correspoudiug 
Dkl-service  wealher-maps,  it  appears  that  they 
iciile  with  the  extension  of  cold  north-west 
dn.  or  'cold  waves,'  from  ihe  land  out  over 
telatively  warm  sea.  A  Bimilarly  exceptional 
It  r  frequency  of  spouts  niight  be  looked  for 
be  warm  Kuro  Siwo,  east  of  Asia. 

-  The  need  of  a  neat  and  comprehensive  record- 
for  nieteomlogical  observations  has  been 
lied  by  Sergeant  O.  N.  Oswell,  of  the  signal 
ice  (now  at  Cambridge,  Mass.),  who  has  pre- 
/i  blank  volume  giving  appropriate  pages, 
Itnnh.  and  daily  lines  fortemj)erature,  pressure, 
Dpitation,  humidity,  wind,  w&ather,  and  re- 
iki, f*>lloweii  by  a  page  for  the  moiitlily  sum- 
Ils  use  would  save  much  time  to  the  many 
inteer  observers  who  have  to  rule  their  col- 
to  (o  «mit  their  needs. 

»  A  statement  to  the  effect  that  glass  railway 
I  were  being  manufactured  in  Germany,  which 
been  going  the  •  rounds  of  the  press,"  was 
id,  it  ia  discovered,  upon  the  mistake  of  a 
lfilat<ir.  who  should  have  written  *  sleeper'  in- 
d  of  -rail-*  Samples  of  the^e  glass  sleepers  for 
Hay  rails,  recently  tested  in  Glasgow,  resisted 
right  of  four  hundred  poimds  falling  nine  feet 
a   half,  not  breaking  until  the  sixth   blow. 


Cast-iron  8lee|>ers  are  expected  to  stand  a  similar 
test  up  to  seven  feet  only. 

—  A  report  on  the  Charleston  earthquake,  by 
Prof.  T.  C.  Mendenhall,  at  that  time  an  assistant 
In  the  U.  S.  signal  service,  states  that  the  origin 
of  the  dii^turbanoes  appears  to  have  been  some- 
where l)elow  a  jjoint  fifteen  or  twenty  miles  north- 
west of  Charleston  ;  that  is,  in  the  neighborhood 
of  the  town  of  Summerville.  A  chart  of  provis- 
ional coseismal  lines,  drawn  by  Mr.  Hayden  of 
the  geologrical  survey,  and  published  in  Science 
for  Sept.  10,  seems  to  locate  this  centre  somewhat 
farther  north  tlian  the  point  indicated  above.  At 
the  time  of  its  construction,  however,  information 
from  many  points  was  lacking,  and  that  which 
was  at  hand  was  admittedly  doubtful  in  some  de- 
gree. 

—  The  British  medical  journal  reports  the  case 
of  a  workman  who  fell  a  distance  of  110  feet  from 
the  steeple  of  a  church.  In  his  fall  he  broke  a 
scaffold,  and,  after  p>a^sinp  through  the  roof  of  an 
engine-bouse,  broke  several  planks  and  two  strong 
joists,  finally  falling  upon  some  sacks  of  cement. 
As  a  consequence  of  this  fall,  one  leg  was  broken, 
several  small  twjnes  alwtit  the  wrist  were  dit^Iooated. 
and  the  back  and  hips  were  bruised,  notwithstand- 
ing all  of  which  the  man  left  the  hospital  where 
he  was  tak?n  for  treatment  in  twelve  days,  with 
his  broken  le^  in  a  splint  of  plaster-of- Paris. 

—  El  thifaa  ('  the  cure ') is  the  name  of  the  only 
medical  journal  published  in  Egypt.  It  is  printed 
in  Arabic,  and  published  monthly.  Its  price  is 
thirty-five  cents  a  numJjer.  The  principal  con- 
tributors are  Egyptians  and  Syrians,  It  has 
proved  in  every  way  a  success. 

—  The  St.  Petersburg  Novoe  vremya  of  Oct.  1 
contains  an  article  on  the  Afghan  frontier  ques- 
tion, exhibiting  surprise  at  the  recall  of  the  British 
commission,  expressing  the  opinion  of  the  |X)esi- 
bility  of  fuirther  uiisunderHtandings  as  to  the 
north-eastE'rn  frontier  at  the  fcxtt  of  the  Pamir 
range,  which  section  is  insutficiently  explained  bj 
the  agreement  of  1S73,  and  dwelling  on  the  neoea- 
aity  of  defining  the  frontier  on  the  middle  and 
upper  Ox  us,  where  Afghanistan  borders  on  Bok- 
hara. The  Afghan  frontier  commission  reached 
Hfiibak,  190  miles  from  Khamiab,  on  the  26th  of 
September,  and  halted  for  a  few  days  to  explore 
the  Hindoo  Kooah  passes.  It  prolmbly  reached 
Cabul  on  Oct.  l-l. 

—  That  cholera  baa  obtaintHl  a  strong  hold  in 
Europe  is  Ijecoroing  daily  more  apparent.  The 
disease  still  exists  in  Pesth.  and  it  is  reported  that 
at  Szegedin,  Hmigary.  seven  persons  died  within 
twenty-four  hours.     The  Austrian  state  director 


of  railways  returned  to  Vienna  from  Pesth  last 
week,  and  died  from  cholera  on  the  17th. 

—  The  fever  which  existed  some  months  ago  at 
Biloxi,  Miss.,  a  aeacoast  town  eighty  miles  ea.st 
of  New  Orleans,  on  the  Loui«*iana  and  Nashville 
road,  and  which  wa^j  pronoimeed  to  be  yellow- 
fever  by  the  Louisiana  state  board  of  health,  has 
a»?ain  broken  out  in  epidenjic  form,  there  having 
been  three  hundred  cases  with  eighteen  deaths. 
Great  excitement  exists  in  New  Orleans  and  its 
vicinity,  and  the  most  rigid  quarantine  has  been 
instituted  against  the  entire  county  in  which 
Biloxi  is  situated. 

—  The  first  jieraon  upon  whom  the  title  of 
diKjtor  in  tneclicine  was  ever  conferred  was  Wil- 
liam Gordenia.  The  college  at  A^ti  gave  the 
degree  in  the  year  1329. 

—  During  the  past  yeai*  two  new  methods  of 
treating  hay-fever  and  oilier  forms  of  nasaJ  catarrh 
have  come  into  use.  The  one  is  the  use  of  the 
galvano-cautery  for  destroying  the  raucous  mem- 
brane of  the  nose  ;  and  theother.  the  employment 
of  hydroclilorate  f»f  cocaine,  either  in  the  form  of 
spray  or  as  a  supixjsitory  or  tablet.  The  testimony 
of  the  physicians  and  the  sufferers  from  hay-fever 
who  took  part  in  the  thirtwiith  annual  meering  of 
the  Hay-fever  association  in  Bethlehem,  N.H., 
was  to  the  effect  that  cocaine  gives  but  temporary 
relief.  Some  reported  that  they  were  completely 
cured  after  treatment  with  tlie  galvano-cautery  ; 
others,  that  they  were  much  relieved  ;  but  the 
larger  number  of  those  who  had  tieen  thus  treate<l 
had  found  no  relief  whatever. 

—  Dr.  William  H,  Dudley,  president  of  the 
collegiate  depiirtment  of  the  Long  Island  college 
hospital,  Brooklyn,  died  in  his  seventy-sixth  year, 
on  the  8th  of  Octoljer,  from  hemorrhage  of  the 
lungs.  He  was  one  of  the  founders  of  the  hospital, 
and  lived  to  see  it  take  a  place  in  the  front  rank 
of  American  metlical  colleges. 

—  The  Brook villc  society  of  natural  history  has 
recently  been  provided  with  very  commodious 
rooms  in  a  new  business  bhxk.  These  rooms  are 
now  being  fitted  up  for  its  use,  and  will  be  oc- 
cupied by  Nov.  I.  Dr.  D.  G.  Brinton  of  Media, 
Penn.,  delivered  the  first  of  the  lectures  in  the 
course  given  by  the  society,  on  the  evening  of 
Oct  15,  ujwn  'Tlje  study  of  man.'  This  will  be 
the  fifth  course  of  free  lectures  which  this  society 
has  given. 

—  Mr.  G.  A.  Smith,  the  iiri vnte  secretary  of 
Mr.  E<lmund  Gurney.  the  indefatigable  sec»"etary 
of  the  Society  for  psychical  research,  is  shortly 
to  visit  this  country,  and  while  here  will  hunt  up 
a  good  many  of  the  persona  who  have  furnished 


accounts  to  the  society.  Mr.  Gumey's  bcok, 
•  Phantasms  of  the  living,*  will  appear  shortly. 
It  will  be  recalled  that  it  was  ann«>uni>e«l  in  th* 
spring  ;  hut  a  large  fire  destmyeil  almost  the  en- 
tire edition,  and  from  correcting  the  proof  on.  tl»e 
whole  process  of  book-making  had  to  be 
through  with  a  second  time. 

—  The  Afghan  frontier  commission  is  now  ex- 
pe<'ted  in  India.  Colonel  Lockharfs  mission 
found  that  Slanchester  cotton  goods  bad  com- 
plete coraman<l  of  the  market  in  GhUgit.  CliitniJ. 
and  even  Wakban,  and  sold  at  an  average  price 
of  one  rupee  for  five  yards.  Russian  cotton 
seemed  unknown,  and  what  was  not  obtainwl 
fi*om  English  sources  was  supplied  locally  or  from 
Oiinese  Knshgar.  They  also  found  that  Ameri- 
can fire-arms  were  imported  vm  Ru.«»sian  Turk*©- 
tan,  underselling  English  weapons  fn5m  India.  1 
good  revolver  from  Cincinnati  was  purchased  itr 
Cliilral  for  fifteen  rupees. 

—  Mr.  George  Muirhead,  says  The  athr]%aettm. 
has  for  some  years  been  studying  the  bird*  of 
Berwickshire,  and  is  about  U^  (mbUsh  his  n- 
searches.  He  has  paid  spet^ial  atfjentiou  to  the 
hawks,  the  dotterel,  the  bittern,  and  oth»^r  binU, 
many  of  which  are  rnpiillv  lessening  in  numbew. 
Provincial  bird-names  and  folk-lore  will  not  be 
forgotten,  and  a  special  chapter  will  l>e  devotetl  »«■ 
falconry.  Tlie  Ixtok  will  l)e  illustrated  by  etch- 
ings, and  Mr.  Douglas  of  Edinburgh  will  publffh 
it. 

—  It  is  gratifying  to  find  that  lithology  Is  betoe 
rescued  from  tlie  status  of  a  merely  •  practical 
study,'  in  the  curriculum  of  the  American  coUei^«|i 
and  is  becoming  established  as  an  exact  science* 
The  monograph  (*  Mo<lem  petrography,'  by  G.  H» 
WiUiatns,  Boston,  Heath,  188C)  of  Professor  Wil- 
liams on  that  subject  supplies  the  student  with 
a  compact  yet  full  history  of  the  steps  taken 
elevate  it  from  the  domain  of  coujeciuro  t«»  thai 
of  fact,  and  to  change  the  microscope  from  «  lof 
to  a  valued  assistant.  While  not  •  «wr, 
home  institutions  jw  full  cre*lit  ftir  i' 
tion,  in  the  j»ast.  as  the  facts  warrant.  th»  luuroi 
graph  is  interesting  as  showing  thai  n  d*-5irp  f< 
the  more  exact  methotls  of  rf->ck-:i 
coming  prevalent  anumg  American  iioil' 
that  it  will  not  be  necessary  to  go  to  the  louti 
for  needful  inslnictiou.  The  appendeti  •<  < 
forming  rock-sectiuns,  and  the  cost  of 

them  from  trustworthy  [yarties,  will  Iv 

to  the  beginner,  as  will  be  the  bibliotgraphy  of 
science. 

—  TliG  *  Theory  of  mognetlo  measuremmtii.*! 
F.  E.  Nipher  (New  York,  Van  Nottrawi^  ISMVl 
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very  convenient  book  of  reference 

liAve  already  had  some  acquaintance 

1«  of  ileterniining  the  constants  of 

etwm.  and  who  desire  to  refresh 

upon  any  of  the  more  iinix»rtant 

le  theory  and  practice  of  the  in^tru- 

in  magnetic  sxirveys.    Such 

iaily  convenient  the  forma 

g  and   reducing  observations 

arioue  instruments.     Some  trouble 

,  however,  if  the  expLinations  of 

set  down   in   each   column    were 

'Closer  connection  with  tlie  columns 

)o  l!)o«p  uuac(|uainted  with  the  Rub- 

t  will  often  seem  wanting  in  clear- 

J  which  appears  in  many  cajses  to  be 

K)  great  an  effort  at  condensation. 

"e  devoted  to  the  methiKl  of  least 

;ble9  are  given  to  assist  in  determin- 

m  from  observations  on  the  elonga- 

L      Opinions  will  differ  as  to  the 

inserting  so  much  of  a  general  dis- 

relations  between  systems  of  units 

ive  the  ratio  of  the  •  foot-grain  '  to 

lue  of  the  horizontal  intensity. 

awrence  Rotch,  of  the  Blue  Hill 
observatory,  has  issued  reprints  of 
les  in  the  Avvrrican  meteorologieal 
dditton^d  beliotype  illustrations,  on 
meteorilogical  stations  of  Europe,' 
1  in  the  summer  of  18S5.  The 
outfit,  pubhcations.  and  results  of 
■e  described  in  much  detail.  Their 
^.  and  dates  of  establishment  are 
Brofken,  Germany,  1.141  metres; 
Germany,  1,599  metres,  1B80;  Wen- 
ifl.  1,887  metres,  1883:  Hoch  Obir, 
metree,  1878;  Sentis,  Switzerland, 
882  ;  Piiy  de  D«>Mie.  France.  1,463 
■*ic  dil  Midi,  Fnince.  S.SfT  metres, 
is,  Scotland,  4,41)7  feet,  1883.  It 
that  Mount  Wasliingt^m  was  the 
i  Peak  is  »till  the  highest,  mountain 
Station  in  the  world. 

ilachian  mount^n  club  has  lately 

ipy  of  the    contour-line   map  of 

and    Greylock,    a-s   executed    by 

and  Natter,  topographers  of  the 

Burvey.  in  tlie  joint  topographic 

;b  MaaeacliuBetti*.     Tlie  reprt>duc- 

»  firale  of  the   «iriginal  plane-table 

>,tMKi,  and  therefore  covers  an  area 

rvhich  will  l>e  allowtKl  on  the  pub- 
IJuip.  nie  district  is  in  the  north- 
Srof  the  itUite.  and  is  well  chosen  for 
I  the  progr<«a8  and  value  of  the  sur- 


vey, as  it  includes  the  highest  and  probably  the 
roughest  piece  of  ground  in  the  commonwealth. 
The  'hopper*  on  the  western  slope  of  Greylock, 
and  the  rugged  ridges  on  the  eiistem  Bloi>e,  are 
very  well  expressed  by  the  contours,  although  the 
photolithograpluc  reproduction  is  not  so  delicate 
aa  could  be  desired.  The  cost  of  the  sheet  is, 
however,  very  moderate,  —thirty  cents  ;  for  sale 
by  Clarke  &  Carruth,  Boston. 

—  The  August  number  of  the  Alpine  journal 
contains  a  statement  of  the  results  obtained  by 
Dr.  Marcet  from  many  experiments  on  breathing 
while  climbing  at  high  altitudes.  He  tirst  shows 
by  experiments  at  ordinary  altitudes  and  in  a 
state  of  rest  that  some  (>ei*sona  make  much  better 
use  than  others  of  the  air  they  inhale,  inasmuch 
as  their  exhalation  is  very  rich  in  carbonic  acid  : 
this  may  l)e  expressed  by  measuring  the  volume 
(at  sea-level  pressure  an<l  freezing  temperature)  of 
air  inhaled  to  prtnluce  one  gram  weight  of  car- 
bonic acid.  Dr.  3Iarcet  himself  had  to  breathe 
15.5  litres  of  air,  while  two  younger  men  neetjetl 
only  13.7  and  10.8  litres  ref»pectiv'ely  :  the  latter 
had  a  remsvrkable  |K)wer  of  keeping  his  breath 
under  water,  and  wa^  little  troublcni  in  moiuitain 
ast^-ents.  Further  experimentB,  conductet!  at 
various  altitudes  up  to  13,0tM)  feet,  sliow,  that.  aA 
a  person  ascends,  he  breathes  flfleeu  to  tnentj-- 
five  per  cent  less  air  (redueetl.as  alx)ve,  to  stand- 
ard pressure  nmi  temperature)  to  produce  a  given 
weight  of  carbonic  acid  :  the  action  of  air  on  the 
bloCMJI  in  the  lungs  seems,  therefore,  to  be  facili- 
tated with  decreasing  density.  It  is  evident  that 
this  will  materially  diminish  the  quickness  of 
breathing  that  would  otherwise  be  required  in 
rarefied  air. 

—  A  meeting  of  the  National  association  for 
supplying  medical  aid  to  the  women  of  India  vva^ 
held  at  Simla  on  .Sept.  29,  I^ady  Dufferin  presid- 
ing. The  reports  received  from  the  various 
provinces  were  lughly  satisfactory.  The  main 
object  now  was  lo  estfiblish  the  a.«sociation  on  a 
permanent  footing,  for  which  purpose  further 
funds  were  required.  The  estimate  for  next  year"* 
work  showed  a  surphis  :  but,  before  the  financiql 
condition  of  tlie  undertaking  couW  be  calliMi  thor- 
oughly satisfactory,  it  required  a  lakh  and  a 
quarter  more  capitid.  .Sir  C.  Aitchison  gave  an 
account  of  the  work  done  in  the  Punjab.  He  said 
that  the  province  was  not  rich.  The  few  wealthy- 
men  had  given  what  they  could,  and  the  move- 
ment was  spreading  among  other  classes. 

—  A  new  lab<jmtory-bumer,  devised  by  a  Detroit 
inventor,  apiiears  t<)  W  both  simple  and  efHcient. 
The  base  of  the  burner  is  provided  with  a  station- 
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ary  needle-valve  surrounded  by  a  vertically  iidjuat- 
able  jet-tube  with  a  conical  aperture  contn^lled  by 
the  valve.  Arms  extending  upwanl  from  the  jet- 
tube  support  a  vertically  juljust4il»le  raixing-tube, 
co»istruct<^'d  wj  as  to  close  the  upper  end  of  the 
jet-tul>e  when  desired.  Tlie  proportion8  of  gas 
and  air,  as  well  as  the  ^w  of  flame,  may  V)e  re^u- 
lateil  by  a  simple  rotation  of  the  jet-tube  upon  the 
l)a&e. 

—  One  result  of  recent  experiments  with  oil  for 
smoothing  the  surface  of  the  sea  during  stormy 
wt-ather  ta  that  inventors  are  turning  their  atten- 
tion toward  improving  the  methods  of  applying 
the  oil.  A  device  recently  patented  is  a  Hoaling 
distributer,  consisting  of  a  case  containing  two 
oompartmcnts,  one  of  which  serves  as  a  buoyant 
chaml)er,  whiJe  the  other  is  perforated,  and 
receives  and  distributes  the  oil,  w|ii"h  is  supplied 
to  the  distributer  through  a  supply-tulie. 

—  It  is  proposed  to  form  an  a.ss<x'iation  of  the 
graduiiteti  of  the  Liwreuce  scientific  school  con- 
nected with  Harvard  university.  There  are  num- 
bered among  these  graduates  mauy  of  the  students 
of  Agassiz. 

—  Me«Hi-s.  B.  Westennann  &  Co.  announce  the 
continuation  of  Carus  and  Engehuitna's  Bibliotheca 
zoologica.  The  Hrst  part  of  the  continuation  is 
expected  immediately,  and  the  whole  will  t>e  com- 
pleted in  18bS.  Uarus's  Zoologischer  anzeiger  has 
since  l*7y  recorded  the  publications  on  zo431ogy. 
The  new  volume  of  the  Bibliotheca  zoologica  is 
intended  to  fill  the  gap  betiv»?en  the  Anzeiger  and 
Carus  and  Eugelmaun's  Bibhotheca  zoologica, 
which  covered  the  literature  of  184(1-00. 

—  Several  cases  of  hydrophobia  have  recently 
occurred  among  camels  in  Algeria.  As  the  animals 
had  never  been  bitten,  the  origin  of  the  disease 
was  unaccouutable.  until  it  wiis  ascertained  that 
a  mad  horse  had  gained  admittance  to  the  pas- 
ture ;  and  the  ex[ilanation  given  by  those  who 
studied  the  case  is,  that  his  saliva  had  fallen  on 
the  grafts,  and  the  camels  had  become  infected 
through  abrasions  in  the  mouth. 

—  A  healthy  boy  has  just  been  born  to  an  agc-d 
couple  of  St.  Joseph.  Mo.,  the  father  being 
seventy-«>ne  and  the  mother  sixty-five  years  of 
age. 

—  Dr.  Williams,  in  the  St,  Louis  medical  and 
surgii'til  journal,  relates  an  interesting  case  of 
temporary  biitidneiiH  from  the  excessive  use  of 
tobacco.  The  patient  wiis  a  blacksmith,  thirty- 
two  years  of  age.  who  complained  of  failure  of 
vision  to  such  an  extent  that  he  could  no  longer 
see  to  drive  nails  in  shoeing,  and  was  comi»elled 
to  depend  on  his  sense  of  feeling.     His  health  was 


good,  he  having  no  other  complaint.     Vision  wa 
found  to  be  only  one-sixth  of  what  it  ttbonld  \>e^ 
Tiling-?  appe.ired    to  him   lo  be  covered    with 
dense  mi^^t.     For  many  years  he  had  been  an  ex«j 
cessive  smoker,  vising  the  slrongest  t-obaooo  to  li< 
had.      Tobacco  amnurobis  is  quite  common, 
usuallv  in  men  beyond  Muddle  life.     The 
bility  of  recovery  is  great  if  the  haldt  is   givcii 
up,  and  this  should  be  done  gradually.     In  ih 
case,  a  very  few  days'  abstinence  from  lob<K'<" 
caused  an  improvement  in  vision,  and  the  ma. 
has  now  made  material  progress  toward  rtTOvwy^ 
Dr.  Williams  di>oti  not  regard  chewing  toboooot 
so  likely  to  produce  this  defective  vision  as 
habit  of  smoking. 

—  Pasteur,  in  a  letter  to  Dr.  Davis  of  Philad«l-1 
phiu.  gives  the  following  resume  of  his  »  ^ 
in  inoculation  for  the  prevention  of  hy  . 
from  the  beginning  up  to  Sept.  1  of  the  preMUd 
year  :  — 


COCNTMXBflllKOUfO 
rATTIIXTS. 


.TKKATXD.  Oiks. 


Frauoo  aD<l  Alireria. . . 

Eugloitd. 

AuHiro-Ilunffarf. 

Gerraany 

TultPtJ  SUtos 

Br«zil 

Ueliriutu 

Spaiu 

Orefe© 

Portugal — 

HollftJid 

Italy 

Russia 

Roumaala.. 

Swltxerland 

Turkey.. 

Bombay 

Total 


RXMAUXS. 


Too  late  for  ttmlt§ 
menL 


Avrra^Q  failor*  i*  11 
forlMroKitcilp 
aoufl   irtMlttil,  I 
1    (or    SV 
mad  Alg*rUaM. 


1«     8  by  ivolrM,  aad  I 


!,»«    I    & 


tff  doc*. 


!6  too  iMe  for  tri«>| 
nicat. 


—  After  a  long  discussion,   acoordtng  lo  i 
Chemical  news,  the  Belgian  academy  of  me 
rejected  the  two  following  proiMjsitions,  wbio 
been  suiunitted  by  Dr.  DuMoulin  :    viz.,  *• 
combined  with  articles  of  food  in  the  prop 
usually  met  with  is  not  dangerotis  ; " 
the  greening  of  preserved  vegetables  wiUi  ( 
salts  is  absolutely  inotTeusive."     The  acade 
the  contrary,  adopted  the  following   prop 
whicli    will   be   transmitte<l  U>  the  gtivemm»'jni 
"  The  compounds  of  copper  are  not  nierelr  i»w*U^^ 
in  foods  ;  they  are  injurious.'' 

—  Kite-flying,  from  a  scientiflc  point  of  %Tt"^ 
has  received  couaidemble  att«uUt>n  in  Franw 
the  result  of  a  series  of  exppriments  with  a  gig*'**! 
tic  kite,  it  has  l»een  delermineil  that  the  best  rwalf  J 
in  ascensional  jxiwer  and  height  of  flight  are  o^- 1 
lained  when  the  string  is  :ittached  to  the  lai*«t' 
a  point  above  the  centre  of  pressure.  In  a  'in* 
drawn  from  the  centre  of  presstire  to  the  centn' 
of  gravity,  in  such  a   manner  that  tlv«  (Ustaot*  | 
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lie  centre  of  Kmvlty  to  the  point  of  atlHoh- 
>f  tlif  Rlringsliall  hetlireetimea  the  distance 
m  that  ptyint  nnd  the  centre  of  pressure. 

recentiy  compkttfd  iron  waler-tower.  250 
jh  at  Shwf»?hea«l  Bay,  near  Coney  Island, 
lelug  tt-sted  a  few  rlajTs  a^o,  gave  way  at 

'.  and  fell.  8huttert*d.  to  the  ground  when 
ler  reache*!  a  heixht  of  227  feet. 
lie  meeting  of  tlie  Public  hoaUh  association 
tnsed  at  Toronto  recently.     Dr.  r;f«irj<e  M. 
erg  was  ••Ieft4'«l  |iresident,  Pr<ir.  Charlen  N. 

first   vi<^e-|treeident.  Prof.   C.    A.    Liadsley 

vi'-e-prvsident,  and  Dr.  Irving  A.  Watson 
•y.  for  the  cocning  year. 

petty   tuuch  the  whole  of  the  September 
of  the  Jonrnal  of  the  Socurty  for  [tsychiai! 
A   is  devoted   to  an   interettting  tiile  of  a 

•1  house.* 

rrongementa  are  being  wade  at  Newcastle- 
'jTie  for  holding  there  a  mining,  engineer- 
iid  industrial  ejchibition  (international  and 
J)  in  1887,  to  mark  the  jubilee  year  of  the 

r  the  queen. 

'.  Sohweinfurth  \\ns,  any  a  Nature,  addressed 
Europeans,  ea|>ecially  physicians,  residing  in 

an  inqtiiry  as  to  vvhfHher,  swi  far  as  tliey 
'are,  families  of  northera  origin  settling  in 
<lo,  or  do  not.  die  out  within  three  geuera- 
>r  whether  the  race  is  capable  of  being  per- 
Hl  beyond  that  limit. 

is  stated  by  the  London  Engineering  (hat 
able  balloon  of  colossal  dimensions  has  l)een 

ue  time  in  course  of  construction  in  Berlin. 

V  feet  in  length.  50  feet  in  diameter,  and 
43,OiMj  iK>imds.  The  propelling  power  con- 
tirosteam-tojgint^of  5<>  horsepower  each. 

a  i^eceutly  t>atented  «<x]a-motor,  intende<i 
on  street-railways,  the  process  of  generat- 
km  is  as  follows  :  the  caustic  80<]a,  wliich 
itaincd  in  a  reservoir  surrounding  the 
[joiler.  ia  raised  toabighiiiiiial  lemperatiire 
ms  of  jets  of  burning  gas  or  pt'troieum. 
a^iorating  all  moisture  from  the  soda.    The 

Ktlie  soda  produces  steam  in  the  boiler, 
pplied  to  an  ordinary  engine :  the  ex- 
_       n  from  the  engine  is  then  absorbed  by 
I,  producing  heat  sufficient   to  generate 
tmtil    the    8o<la     is    «uj»ercharged    with 
re,  when  the  jets  of  tlame,  which  in  the 
ime  have  been  dispensed  with,  are  again 
to  regenerate  aiul  reheat  the  soda.     Tlie 
on    may  be  rej>eated   continuously.     This 
dification  of  the  soda-motors  which  have 
tuo  aeveral  years  past  in  this  country  and 
|>pe. 


LETTERS  TO  THE  EDITOR. 

*,*Carrt*ifOHrin\U  are  mtfitfjittil  to  b«  a»  brief  a*  potnible.    The 
li'HIer't  nnmt>  U  in  all  r»i#<i»  t*tjut*r*l  o*  pnxi/o/ooorf  mOK 

How  astronomers  may  work. 

In  your  issue  of  Oct.  15,  I  uolice  tbe  reply  of  Pro- 
feafior  Holden  to  your  comment  on  bis  scheme  of 
invitin(if  the  leadiup  astronomers  of  the  world  to  visit 
Mount  Hamilton,  one  at  a  tim*.',  to  use  the  Lick  tele- 
scope when  not  in  u«^  by  the  regular  observers.  I 
think  Professor  Holden  is  unfortunate  in  hi*  Bfelectiou 
nf  examples  of  srood  work  don*^  at  bieh  elevations. 
Each  one  of  his  examples  nuk:ht  lie  quoted  as  an  in- 
stance whero  eiceiJent  re«ul»s  were  pained  as  the 
reward  of  continuoua  work  by  a  skilled  obuerver, 
usinptheinittrument  with  which  he  was  most  tatuiliar, 
and  in  a  field  of  research  where  bia  powers  of  obser- 
vation were  et  their  bes^.  Probably  we  .should  know 
leas  than  we  now  know  about  radiant  energy,  if  Mr. 
Bumhaui  had  gone  to  Mount  Whitney  to  use  the 
bolometer,  in  placre  of  Professor  Langley  and  Mr- 
Keeler.  And  we  may  be  quito  certain  Professor 
Lan^ley  would  not  have  atided  to  hi«i  reputation, 
had  he  Rono  to  Mount  Hamilton  to  use  Mr.  Bum- 
ham's  telescope,  searching?  for  double  stars.  Djubt- 
less,  many  men  will  be  cltd  to  have  an  opportunity 
to  look  through  the  Lick  telescope,  to  note  how 
familiar  objects  appear  whon  seen  with  an  instru- 
ment of  its  anticipated  perfection  and  power.  But 
it  does  not  eeem  po«sibl>^  that  any  resultH  of  scientific 
value  can  be  obtained  from  such  scrappy,  disjoitited 
work  as  is  proposed  by  Professor  Holden.  T. 

New  York,  Oct.  J9. 


L&rral  ambly stomas  for  laboratoiy  work. 

Durini?  the  pant  summer  t  have  sent  to  the  Smith- 
sonian institution  several  hundred  living  specimens 
of  larval  and  adult  amblystomas.  These  were  to 
tneet  the  demand  for  these  important  forms  on  the 
part  of  special  workers,  and  the  biological  laboratories 
>»oth  in  this  country  and  Europe,  a  number  of  them 
baviiijj  been  sent  to  M.  Chauvin  in  Oermany. 

Quite  recently,  however,  I  have  received  a  num- 
ber of  other  applications  from  colleges  and  <>ther 
points,  requesting  a  few  specimens  of  the^e  animals 
for  their  investigations,  and  for  the  use  of  biological 
students.  To  meet  these  latter  demands,  I  send  by 
express  to-day  an  unusually  fine  lot  of  »orae  two  hun* 
dred  and  fifty  living  larval  amiblystomas,  and  two 
sdults,  to  Professor  Baird,  at  the  SmitLsoniau  insti- 
tution, Washington,  DC,  where,  if  proper  appHca- 
tiou  l>e  made  for  them,  I  am  assured  they  wdl  bo 
sent  to  any  point  in  accordance  with  the  regulations 
governing*  the  distribation  of  such  material  from 
that  institution.  B.  W.  SHUKEUrr. 

Fort  WJpffBte,  N.  M«.,  Oct,  fl. 


Polydactylism. 

An  instructive  example  of  this  abnormity  was 
under  my  observation  at  about  the  time  Dr.  LeConte 
published  his  interesting  letter  upon  the  subject 
(Science,  Aug.  20),  and  .Mr.  John  B.  Smith  of  the  U.S. 
national  museum,  in  a  subsequent  number,  added 
bis  own  observations  (Sciencf,  Sept.  8)  in  regard  to  it. 

Tb«  case  I  refer  to  is  that  of  a  man  (F.  O.)  living 
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Dear  Fort  Wingat«,  N.  Mfx.  He  is  about  thirty- 
five  ^ears  of  agp,  and  comes  from  a  Mormon  family, 
and  i«  polydactylous  upon  both  hands.  Hi-j  father's 
baods  wpre  normal  ;  but  his  father's  twin  brother 
had  bud-like,  naillesf),  sup^ruumerary  little  fin^^en, 
without  any  bonps  in  them.  There  are  fourteen 
children  in  his  father's  family,  seven  of  whom  have 
nortnol  hand?,  while  the  remaining  seven  have  either 
a  surplus  number  of  Hngers  or  toes.  A  sister  older 
than  himself  bad  iKjth  extra  little  Bngera  and  toe«, 
but  they  had  no  bones  in  them  :  indeed,  be  is  the 
only  one  of  the  children  that  possessed  them  in  that 
depree  of  perfection.  Two  sisters  younger  than  him- 
self had  supernumerary  little  fiDf^ers  and  toen,  and 
two  of  b)H  younger  brothers  had  simply  the  bonelesB 
little  fingers,  while  their  feet  were  normal.  There  is 
no  history  of  polydactyliBm  on  bis  mother's  side,  and 
ho  has  no  recollection  of  the  condition  prior  to  bis 
father's  twin-brother. 
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I  carefully  examined  these  additional  little  fingers 
in  the  man  in  question,  ami  present  with  this  letter, 
in  fig.  1,  the  palmar  aspect  of  bia  left  hand,  the 
member  upon  which  it  was  be»t  developed.  It  has 
two  joints,  the  distal  one  being  somewhat  flexed  upon 
the  proximal  one  when  the  band  15  at  rest ;  but,  as 
the  finger  is  supplieil  by  bath  a  gocnl  flexor  and  ex- 
tensor tendon,  it  can  be  readily  moved  independent 
of  the  normal  digits.  These  tendons,  as  well  as  I 
could  ascertain,  were  branch  oCEsboots  of  the  tendons 
of  the  flexor  »ublimis  digitorum  and  the  extensor 
minimi  digiti  respectively. 

The  proximal  head  of  tbe  first  phalanx,  articulates 
with  an  extra  metacarpal  head,  which  branches  from 


the  metacarpal  bone  of  tbe  little  finger  proper,  to  t 
outer  side  of  its  own  distil  bead,  and  rather  on 
external  a:spect  of  the  aide  of  the  Hhaft.     No  diiulj 
the  arterial  supply   of  this  extra  little  finger  wi 
■ponds  to  the  similar  branches  of  the  deep  and  «ip 
ficial  palmar  arcbes,  and  an  offshoot  from  tbe  htt 
finger  branch  of  the  posterior  carpal  at  the  back  ' 
the  hand,  which  go  to  the  little  fioger  proper. 

A  perfeelly  formed  nail  \»  found  npon  bt! 
supernumerary  dij^nts  ;    though  in  soiue 
the  extra  digit  of  the  right  band  \%  nut  a^    .:   ..  ...i  ■ 
a  normal  finger  as  the  one  I  have  figured  on  tbel»it, 
more  especialty  in  points  of  mobility  and  sixe. 

Several  years  ago  I  saw  a  very  remarkable  case  4 
polydactylism  in  a  man  of  about  forty- five  yeart  1 
age,  an  ignorant  Irish  farm-hand  ;  and  1  could  p 
nothing  of  the  history  of  the  inheritance  of  it  fn< 
him.  This  man  (P.  M)  had,  articni'"^-"'  -  itJ 
distal  head  of  the  proximal  pbalan 
small  and  supernumerary  thumti^,  \v  1  i1 

other,  as  I  have  druwTi  them  in  fig.  2.     Each  'AX 
had  two  joints  aud  perfect  naiU,  and   was  ev 
svipplied  with  special  branch  slips  of  t^ndongj 
hare  frequently  seen  tbe  man  use  them  as  a 
pair   of  forceps,  and    pick   op,  if  he  chose,  I 
with   them.     If   I  recollect  rightly,  l>oth  hand 
similarly  deformed.     The  ouly  other  record 
ever  made  of  this  case  was  in  ll:<72.  when  I  drer  ( 
rough  sketch  of  it  for  Prof.  Burt  Q.  Wilder  at  Iti 
who  was  at  that  time  interested  iu  such  tuattem, « 
making  a  special  collection  of  such  data,  and  <lo('4 
mities  of  these  members. 

Supernumerary  thumlM  occur  elsewhere  oa  tfc» 
baud,  OS  in  tbu  case  I  have  drawn  in  fig.  3.  Tte» 
wasaboy  gr-hoolmateof  mine(J.  O.  D.),  now  a  prrnni 
neut  artist  in  New  York,  and  it  was  early  reniov»J 
during  ehildbood  by  amputation.  If  I  remember 
correctly,  his  father's  and  mother's  bands  w«r^  ymx 
feet,  and  the  defurjiily  only  occurred  npon  oo"  •' 
his  own  hands. 

AmouK  the  vertebrates  below  man,  we  <x!casionaIlr 
meet  with  cases  of  polydactylism.  and  in  all  vwrtr- 
brate?,  as  we  know,  numbers  of  cases  where  w<  fttvd 
duplicature  of  entire  limbtt.  R.  W.  SHrrcLCt 

Fort  Wlngnte,  K.  Mex.,Oct.  7. 


Psychology  of  the  bear. 

In  SciVu'v  for  Aug.  27  is  an  interesting  letter  from 
James  P.   Marsh   upon  the  psycholoe^    "-'^   »' ^   "  J«r 
bear.     Tbe  following  item,  bearing 
subject,  is  going  the  rounds  of  the  pi  ■ 
of  interest  to  tbo^ie  familiar  uitb  the  Mavt  k>\  uuiuiaif 
in  general,  anfl  bear*  in  ijarlicular  :  A  Injar  l»^d  >-*« 
having  a  merry  lime  amon(c  the  s'lccp  of  1  i 
of  Clarendon.  New  Brau'swink.  during  ih 
All  attempts  t*»  catch  the  >><^--'  f^"'-'        ' 
trap  was  set,  and  a  fence   ■ 
have  to  step  into  the  trap  ih 

Bruin  surveyed  the  hituutiun,  and   roncludni,  sfw^ 
some  study,  that  be  could  gel  ovrr  better     fie  »«at 
to  the  rear  of  the  enclosure,  dug  a  -1 
the  ttap,  and  then  overturned  it.  tli 
bait  without  any  injury  to  himstelf. 
witted  by  n  hear,  the  farmers  tri»'d 
trap  woe  left  where  it  was,  and  auotli_  ^ 
the  bear  got  through  before.     Tbe   xwm   wujli 
a  charm.     Bruin  came  along,  anulTed  nr  tbe  t<ntr^ 
recollecting  his  previous  succoiis,  d^' 
tbe  back  entrance.     He  did  not  see  ;  "Vl 


if  I 
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ut  hJB  foot  into  it.    He  was  there  next 
wroth,  and  a  bullet  pat  an  etui  tr^  hb  ex- 
H.  J.  T. 

Millerite. 
place  on  record  the  occurrence  of  the 
ftilterite  in  the  Keokuk  beds  of  the  tubcar- 
I  rock  of  Iowa.  I  have  just  received  a  few 
^ens  of  rock  blasted  out  when  the  government 
|«»epening  the  channel  at  the  *  rapids '  in  the 
sippi,  above  Keokuk,  «ome  years  affo.  The 
f»ens  show  cavities  in  the  hmastone,  partially 
i^ifhcalcite  crystals,  mostly  of  the  scalenobe- 
V)rin.  lu  some  instances  tbe»e  crystals  carry 
beautiful  thread-like  cry^^tals  of  millerite. 
are  usually  ag(?regat«d  in  the  form  of  conee, 
nets  of  i» bich  are  almost  solid  on  account  of 
reads  b«^inp  so  close  toirether,  while  at  thebasea 
•  ctmeH  they  are  much  farther  apart, 

'ice  seems  to  be  in  every  way  similar  to 
of  the  fiame  mineral  at  St.  Ijouis,  Mo. 
...-...:.  v^ryatal*  of  tetrahedral  chalcopyrite  are 
resent  Erasvcs  Haworth. 

n  eotlpge,  Oekaloo»«,  la,,  Oct.  d. 


AUiKiators  in  the  Bahamas. 

r»by,  in  hia  '  Natural  history  of  CaroUua,  Flor- 
nd  the  Bahama  Islands,'  published  about  a  cen- 
h^,  iipeaks  of  having  seen  alligators  on  the 
tof  Andros  in  this  i^roup.  At  present  there  are 
and,  Vj-ith  the  object  of  finding  out  if  there  was 
radition  current  bearing  U|wn  the  subject.  I 
inqviirieni  through  the  medium  of  the  Nassaxi 
tun  In  answer  to  my  questions,  I  lately  re- 
1  from  the  rector  of  Inagua,  at  the  extreme 
uast  of  the  group,  a  letter,  in  which  he  men- 
that  sluries  of  aihgators  having  been  drift«d  on 
f  mahogany,  and  thrown  up  on  the  shores  of 
and,  are  comniou,  but  that  he  had  not  been  able 
ify  any  of  them  However,  a  fpw  days  previ- 
lijo  date  of  thw  letter,  while  on  a  visic  to  one  of 
>ttlemr>nt8,  Mr.  de  Glauville  (the  rector)  was 
I  thip  skin  of  an  alligator  eight  feet  long  from 
tip.  which  had  been  shot  on  shore  a  day  or 
efor©  by  a  man  whose  name  is  given.  Many 
I  mahogany  had  been  cast  up  on  the  shores  of 
~  at  that  time  ;  but  the  alligator  had  not 
ved  t">  land,  and  had  bi*en  seen  on  shore 
nes  before  it  was  shcit. 
re  seems,  however,  to  lie  no  reasonabh?  doubt 
f.t,  »ii,..Mt.,r  was  drifted  by  the  current  from 
'  <  Inagoa,  on  a  log  of  mahogany  from 
rhe  nearest  place  in  which  aiJitfatnr> 
Aiud.  'i bin  means  that  it  travtjlled  a  distance 
Dt  one  hundre^i  to  one  hundred  and  fifty  unles. 
regard  to  th«  occurrence  of  alU>:atMr8  on  An- 
Cateshy  was  a  very  ai-curale  obsfrv«r,  and 
»,...,.>,  t"  •-■  Tio  reBi!>or)  for  doubling  his  Htate- 
fora  wnuld  appear  to  have  been 
li  ■■■■■  d  from  the  north  we^t  cjist  of 

^Bjptttuee  of  threi>  huitdred  mileH,  by  thi;  Gulf 
^^Pld  c'a>>t  on  ihe  t^d^B  of  the  Great  Buhama 
HrBouce  l'»cal  current^,  aided  by  the  wind, 
have  carried  them  to  the  west  coast  of  Andr.js. 
of  traditions  on  thf  subject  may  be 
^le  fact  thtit  thtf  prcitent  inhabitants  of 
priucipnlly  d'.Sfendants  of  persons  who 
at  a  period  subsequent  to  Catesby's 


These  instances  of  the  dispersion  of  large  animals 
by  means  of  oceanic  currents  may  be  of  interest  to 
those  of  your  readers  who  study  the  questioa  of  the 
geographical  distribution  of  animals. 

While  on  the  subject  of  Andros.  may  I  be  allowed 
to  mention  two  rather  curious  superstitions  current 
among  the  inhabitants  of  that  iateresting  island  i 
The  interior  of  the  northern  part  of  the  island  con- 
sists of  swamps  and  lakes,  interspersed  with  patches 
of  rocky  ground  on  which  the  Bahama  pine  (P.  ba- 
hameosis)  grows  thickly.  The  negroes  Lave  a  great 
dislike  to  entering  these  pine-woods  alone,  or  even  in 
small  companies  :  for  they  say  that  a  peculiar  race 
of  malevolent  beings,  called  •  little  people,'  inhabit 
the  trees.  These  creatures  are  said  to  be  like  tiny 
men  covered  with  hair.  They  sit  on  the  pine- boughs, 
and  if  a  man  notices  them,  and  poiut«  them  out  to 
his  companions,  the  whole  party  ie  rendered  immov- 
ejble  for  a  day  and  a  night;  but,  if  fire  is  thrown  at 
the  '  little  people,'  they  disappear  without  doing  any 
harm. 

The  other  superstition  also  relates  to  the  pine- 
woods.  Creatures  like  enormous  hairy  men.  called 
by  the  negroes  *  Yayhoos,'  are  said  to  march  about 
the  woods  in  *  schools,'  the  largest  coming  first ;  and 
'  when  dey  cotch  you,  dey  tear  you.'  These  beings 
are  naturally  much  more  dreaded  than  the  'little 
people.'  It  looks  as  if  their  name  had  been  given  by 
some  traveller  familiar  with  '  Gulliver^s  travels,' 
and  struck  with  the  resiemblance  between  them  and 
the  terrible  creatures  of  Swift's  imagination. 

Both  of  these  superstitions  would  appear  to  be  tra- 
ditions of  the  land  from  which  the  negroes  originally 
came.  The  "  little  people '  are  probably  a  recollec- 
tion of  the  small,  arborea!  monkeys,  while  the  *  Yay- 
hoos '  represent  the  gorillas,  of  West  Africa. 

John  Gardiner. 

Nassau,  Bafaatniu,  Sept.  IT. 


Earthquake  sounds. 

In  answer  to  your  correspondent  who  asks,  in  the 
la*t  number  of  Science,  for  soine  explanation  of  the 
sounds  which  often  precede  and  accompany  an  earth- 
quake shock,  I  would  offer  the  following  brief  etate- 
luent,  condensed  from  Mallet's  discusi»ion  of  accom- 
panying tremors  and  sounds  (Report  on  Neapolitan 
earthquake  of  1857,  vol.  ii.) :  Considering  a  rent  or 
fissure  to  form  in  rock  and  rapidly  enlarge,  its  for- 
mation is  commenced  and  ended  by  tremors  of  very 
sniHJl  amplitude,  while  the  waves  of  amplitude  great 
t-QiUiih  to  produce  the  ordinary  effects  of  an  earth- 
quake sliock  i-anuoL  be  genoratpd  till  after  tb«  focal 
cavity  is  enlarged  to  a  certain  amount  Waves  of 
sound  proliably  aC'"ompany  the  rending  of  the  entire 
fiisHure  :  if  the  velocity  of  inceptive  rending  be 
suSioient,  the  8.>und  waves  set  out  the  earliest  of  all, 
and,  travellitig  throui^h  solid  rock  with  a  far  greater 
vtdocily  than  in  air.  often  reach  the  ear  before  the 
tremors  of  tlie  earthquake-wave  itself  are  untieed. 
Thus  an  observer  often  fir(*t  hears  a  low  and  distant 
rumbling,  then  feels  the  tremors  before  the  shock, 
then  the  great  nfwvi'  of  the  shock  itself,  and,  lastly, 
the  tremors  witb  which  it  departs  alrtug  with  the 
sound.  The  order  of  the  phenomena  must  also  de- 
pend largely  upon  the  distance  and  form  of  t\xv  focal 
cavity  ;  the  inclination  of  its  piano  towards  or  away 
from  the  obstrver;  and  many  other  eircumslances, 
such  a«  the  physical,  geological,  and  topographical 
character  of  the  intervening  country. 

It  is  extremely  desii'able  that  your  correspondent, 
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and.  iade«d,  any  others  who  have  aoj- interest  in  the 
solution  of  the  t-xtreruely  intricate  problems  con- 
nected with  the  stiuiy  »>f  such  phenoQiena,  shonM 
send  their  observations  to  the  U.  S.  geological  snr- 
vey.  Very  many  observers  who  could  ensily  jrive 
information  which  miisrht  be  of  ^reat  value  when 
compared  with  other  reports,  often  hesitate  to  do  so 
b«cau»e  in  itself  it  seem*  too  vasrue  or  meaere  to  be 
worth  the  trouble.  Everbtt  Uatdex, 

I'.  S.  gc!olOfci^^"«U  survey,  Oct.  18. 


Barometer  exposure. 

In  connection  with  the  recent  discuesion  of  barom- 
eter exiK>?ure.  the  following  results  of  observa- 
tions made  durine  the  hi|ih  wind  of  Oct.  14  may  be 
of  interest.  The  tvarouit^ttirii  are  kept  in  the  transit- 
room,  eajst  wine,  of  the  ohservatory,  and  windows  at 
north  and  south  were  open  nt  the  top  a  foot  or  mor^, 
allowing  free  access  of  outside  air. 

At  7  o'clock  A.M  the  reduced  barometer  readiuf? 
waiii  29. IHI  inches,  the  lowest  for  many  mouths.  At 
10  (»'cloi'k,  when  the  wind  (directly  from  thw  west), 
as  indicated  by  a  Robinson's  aniMnometer  and  Gib- 
bon's recorder,  suddenly  increased  from  five  to  thirty 
miles  per  liour,  the  reduced  height  was  29.199  ;  and 
a  constant  increase  was  observed  for  the  remainder 
of  the  day,  aIthou|iih  the  wind  velocity  was  nearly 
constant  for  four  hours. 

I  carefully  examint'd  the  barometer  (Green,  No. 
2006)  for  Hudden  chao|ire<«  in  height,  and  was  able 
repeatpdly  to  det^'ct  and  mausure  with  the  vernier 
oscillatioDS  of  .02  of  an  inch,  and  at  one  time  a 
movement  of  .029  of  an  inch.  The  majority  of 
the»e  oscillations  did  not  last  over  1.5  seconds ;  a  few 
as  long  as  2  (seconds. 

It  was  noticed  in  nearly  every  instance  that  the 
osoiilaiioni  did  nut  fttllow  iuimediotely  upon  each  gu»it 
of  wind,  but  about  five  nr  six  seconds  later.  It  is 
p«issible  that  the  >itu«tion  of  the  east  wing,  shel- 
tered liy  the  main  building  and  dome,  may  have  in- 
fluenced the  result.  Cba8.  A.  Bacon, 

ttel.-lt,  Wla,,  Opt.  15. 


A  large  squid. 

The  U.  S.  fish  commission  schooner  Grampus, 
which  reoenlly  arrived  at  Wood's  Hull  from  a  cruise 
tu  the  eabtern  fishing- banks,  brought  in,  among 
other  things,  a  fine  specimen  of  the  large  broad- 
fiuTud  ^quld.  Stenoteutbia  megaptera,  Verrill,  Al- 
though much  Bmaller,  this  i»«  next  in  size  to  the  giant 
squid.*,  aod  unicb  larger  than  the  comiuou  varieties. 
The  one  brought  in  i>y  the  Gi"atnpusj  is  the  first  per- 
fect speoimerj  obtained  in  this  country,  and  the 
second  of  its  kind  in  the  world.  It  is  ako  slightly 
th*"  largest,  and,  because  it  wos  taken  alive,  iis  prob- 
aMy  the  best  preserve*!  .specimen  extant. 

The  first  known  specimen  wa^  cast  ashore  near 
Cape  Sable  a  number  of  years  ago,  and  is  now  in  the 
Provincial  museum  at;  Halifax.  Since  then  four 
fragments  of  this  species  have  been  obtained  by  the 
Gloucester  ti!4hermen,  and  presented  to  the  national 
museum,  these  eon>istiug  only  of  jaw»  aini  single 
arms.  It  therefore  follows  that  the  line  specimen  of 
thi^  animal  which  has  now  been  eecured  by  the  fish 
coiumiikSion  will  t>e  a  valuable  acquisition  to  the  col- 
lections in  the  national  museum. 

it  was  caught  on  a  !>quid  jig  of  the  ordinary  pat- 
tern, by  John  F.  McDuLatd,  one  of  tbe  crew  of  the 


schooner  JUnbel  Tieightnn,  of  Glooceftt^r,  on  \ht>  i 
of  Sept,  25,  while  b*-  "  "  aig  for  the 

squid,  Omniastrepbes  >.      At  that  u4 

vessel  was  «iff  thesouiu  . ..  ,..,.i  uf   I.""    n.... -| 
in  north  latitude  43*  4<'> ,  anil  near  tl)- 
of  West  longitude.     When  fresh,  the  • 
the  specimen  was  fifty-two  inches  frotu  up  •>( 
extremity  uf  longest  pair  of  tentacl»».  wuil<«  I" 
gest  circumference  was  fifteen  inches       The  FTil! 
specimen  was  forty  three  iochefe  long  frotu  tip  l>i  I 
after  having  been  in  alcohol  sevt^ral  day?. 

On   the   next  day  after  the  squiil  was  oaucht.  th 
Mabel  Leiglitou  met  with  Cbe  Grampus,  and  f:apU 
Green wwmI,  of  the  former  vessel,  presentini  tiis  i 
mal  to  the  oHicerft  *>f  the  fish  commissiou  srhri^n?r 

In   this  connection  tt  is  only  juiit  to   r> 
the  Gloucester  fishermen  have  exhibit«-d  u 
Ugent  interest  in  making  collections  T 
sion.     They  are  frecjueutly  able  todei* 
in  unfamiliar  species,  and  to  »ave  rur... 
sequence,  their  '  aids  to  science  *  have    been  ot  zi^sll 
value  to  many  specialists  in  their  study  of  I  be  mana*| 
fauna  oflF  our  coasts.  J.    W,   COU^& 

Wood'B  Boll,  Oct.  15. 

Visual  illusion. 

In  ScUnee,  No.  176,  doubt  is  expreraed  conceroinrc] 
the  visual  illusion  noticed  by  31.  Chorv—*  ■  •   ^--foi 
the  French  academy  :  "  After  a  smn*  IoidiSI 

nated  object   has   been   attentively  \  ■ 
time  in   comptite  darkness,  it   will   often   appear  wJ 
move  in  some  determined  direction   in   the  ft^H  -f^ 
vision,  at  a  f^peed  varying  from  two  to  tbr^ 
per  second,  and   sometimes  throug^b   a  dis-i 
tended  by  an  angle  of  thirty  degreei?  or  twr^. 
illusion  h«s  been  frequently  notioe<l  by  me 
the  last  fifteen  or  twenty  years.     The  motion  i 
ally  vertically  upward  ;  occaifionnlly  the  obj«s.-t  »»»ii 
to  retrace  it.»  path,  moving  downward,  but  onlv  a^ 
very  attentive  observation.     Recently  I    hare  a 
repeated  trials  of  this  illu6ion,  with  exactly  tbe  i 
results  as  were  obtained    jrear.4  ago,   tx>for«  I  lwl| 
made  the  eye  a  subject  of  special  9tudy. 

A.  H.  CottJ 
HfglHewwu,  N.J..  Oct.  !«. 


The  significance  of  coincident  weathcr-coodi- 
tioos. 
On  Oct.  14  there  was  an  outbreak  of  violent  stomu 
in  Europe  and    America.     As  wa*   RUggeated  in  wrr 
letter   iniblij.bed    in    Scirncr    for    Aug.    13,   sacb  la 
event  affords  an  opportunity  to  te«t  the  tLe.^r',  tLit 
there  is  a  relation  of  some  sort  between  di 
on  the  sun  and  storms  on  the  earth.     If  tl 
does  exist,  the  sun  should  be  disturbed  in 
to  the   magnitude  of  these  exceptional  nt 
inovtraents.     That  this  was  the  case  on  ^m.    l.  - 
shown  by  the  fact  that  on  thot  day  there  was  an  «l- 
tremely  rapid  formation  of  ^spot-groups  in  the  «aa'i 
eastern  quadrant.     On  (jet,  lo  the  number  iocrea»«i 
to  such  an  extent  that  on  the  16th  the  entire  gnxif' 
was  fairly  comparable  to  that  which  was  vi«lbl»  iat- 
ing  the  great  storms  in  May.     Duriniir  the  ^r^at  p'f 
iftorm  just  previous  to  Oct.  14.  ther«'  •■-  '  '         rin 
ous  folar  disturbances  which  upon   tli  ii> 

appeared,  for  the  m  isl  ^>nvt,  l.v  ■;  .Inr  )    ... 

M.  A.  Vnoni 
I.yona,  X.Y.,  Oct.  l»i. 


Dt  Proceedings  of  Societies. 


hy  o/  natural  ariencen,  Philadflpttia. 
I.  —  Profe«Bor  H^ilprin   called   atU'ntK>n    to 
lordinary  instance  of  geufrraphical  distriba- 
•een  in  tlie  getius  Partula,  a  laud  niollus^k. 
(k  the  recent  stnte,  is  onnfiiied  to  th»  islntid 

tie  Polynesian  Sea.  These  s^bells  are  found 
U<  at  the  present  day:  yet  three  fossil 
out>lt?dIy  of  tbJB  germs,  wtre  found  in  the 
collecteil  from  the  miocene  (?)  deposits  of 
*oint,  tt  few  miles  Buuthof  Tampa,  Fla  The 
I'mrtulii  grii«A  to  clr'sety  re»embleB  the  fossil 
I  to  be  barely  di«tin^Disbal)le  from  it ;  the 
log  simply  somewhat  more  elouitated  in  out- 
I  having^  a  more  nearly  vertical  aperture, 
klcer  faid  that  the  specimens  had  l>eeD  crit- 
aniined  by  both  Mr.  Tryon  and  Dr.  Hart- 
bo  unhe^ttAtingly  refer  them  to  the  genus 
ioo.  The  remarkable  case  of  (?eo|!rftphical 
ion  illtistnited    by   the  eenus  Trijjonia  was 

II  as  a  somewhat  parallel  anomaly  ;  but  the 
iof  that  genus  in  the  tertiary  deposits  of 
lian  continent  and  in  the  mesozoic  series 
k  ooDsiderably  lesseua  the  gap  which  was 
I  to  separate  the  living  form  from  its  EurO' 
»j;ener8  of  the  Jurasuc  and  cretaceous  peri- 
le  speaker  also  described  a  species  of  fossil 
-om  Florida,  which  was  distinguished  from 
•  n  forms  by  the  presence  of  a  sulcus  or 
like  continuation  of  the  moutb  around  the 
—  Keff>rring  to  the  subjert  of  get^raphical 
ion,  Dr.  Horn  remarked  that  a  sub-aquatic 
f  the  genus  Amphisoa,  had  been  originally 
li  from  California,  although  a  specimen  seen 
weaker  in  Paris  had  been  collected  far  up  in 

iQtains   of  Thibet. Mr.    McKean   called 

I  to  the  fact  that  it  is  welt  to  remember, 
leriDfr  qu«>stiMn8  of  geographical  distribution, 
erica  and  Afiia  are  not  always  separated  by 
Instniiees  had  Iveen  reported  in  the  Vega 
e  of  tribos  from  either  side  meeting  on  the 

»riog  Strait  for  traffic. Professor  Heil- 

oarkcd  that  many  species  of  the  British 
n  fauna  had  undoubtedly  been  introduced 
across  the  ice.  The  ccinimon  bear  ia 
>  of  these. 


Calendar  of  F^ori-^tieR. 


k. 


re  I J 

S  — Dr.  (J.  K.  Willis,  Foreign  epecies  of 
Dd  Calluna  at  Nantucket ;  Mrs.  Britton, 
.  collection  of  Mexican  ferns ;  Dr.  Britton, 
tree,  supposed  to  be  Juglans  X  Carya,  from 
Bptown,  N.J.,  with  specimens. 

^ftintl  academy  of  arts  mui  sciences. 
^—-  A.  E.  Verrill,  Deep-sea  explorations  by 
S.  fifih   commission  during  the   past  season  ; 
Waldo,  Some  n-markH  on  zinc  steel  vermta 
■steel  oiupennation  |  t>n<lulums. 


BB  received  at  Editor'*  Office,  Oct.  i|.i8. 
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""BOORESS  OF  NSW  ZEALAND, 

■bteresting  paper  by  Sir  Robert  Stout, 
^the  colony  of  New  Zealand,  lately 
B  th«.<  Statistical  society  of  Londou,  and 
ibed  in  the  journal  of  tliat  Bociety,  de- 
ndv  notice,   not   only  liecause   of  the 

the  facie  and  tipures  adduced,  but  be- 
he  scientific  way  in  which  they  are 
uul  diacussed. 

aland  has  passed  through  several  dis- 
omic  eras,  said  the  speaker.  In  the 
ys  it  was  l«x)ked  up^jn  as  the  Heat  of  tlie 
e>ry  in  the  Pacific,  and  whalers  from  all 
he  world  were  found   in   its    harlxira. 

the  whale-fishers  came  traders  who 
ffitb  the  Maoris.  After  this  came  the 
B  founded  by  the  New  Zealand  company; 
salt  was  the  active  pui-suit  of  agjicul- 
^roducts  being  sold  to  the  gold-diggers 
a.  Pastoral  pursuits  also  became  of  im- 
and  an  exjMjrt  ti-ade  of  considei-able 
rang  up.  But  in  1861  the  gold-tields  in 
ne  discovered  ;  and  the  rush  of  ad  yen- 
few  2^aland  soon  swelled  the  population 

extent  that  there  was  a  home  conftun}|>- 
ery  thing  that  could  be  raised,  and  not 
sports  cease,  but  food-stipplies  had  to  be 
rora  abroad  :  and  while  Chili  and  South 
provided  wheat  and  flour,  England  was 

for  dairy-products,  hams,  etc.  After 
ttlture  in  New  Zealand  develoiMxl  much 
ily,  and  more  lately  a  number  of  manu- 
industries  hare  been  built  up. 
md  of  1H)<4  the  colony's  population  was 
|wbom  806,»67  were  male*,  and  357,637 
H  addition,  there  are  perhaps  45,000 
Itt  1881,  when  an  accurate  census  was 
50  |)er  c^nt  of  the  fwpulation  were  born 
Seoland,  au«l  the  percentage  of  native- 
JEealanders  goes  on  increasing.  Accord- 
same  census,  41,5  per  cent  of  the  inhab- 
3nge<l  U*  the  Ci)urch  of  England,  23.09 
ibyteriims,  and  14.08  Roman  Catholics, 
je  colony's  birth-rate  —  prop<irtioned  to 
0  of  the  population — was  35.91  ;  the 
!.  10.39  ;  the  marriage-rate,  0.S7.  This 
ratfi  is  lower  than  that  of  any  of  the 
tralasian  colonies.  Of  those  wht)se  oocu- 
|.  d4<t4nnined  by  the  census  euumcnttors, 


we  find  that  70,928  were  engage<l  in  trade,  com- 
merce, and  manufactures ;  54.447  in  agricultural 
and  pastoral  pursuits  ;  11,278  in  mining  ;  10,283 
in  the  educated  professions  ;  41,635  in  ordinary 
labor,  domestic  service,  and  miscellaneous. 

Education  is  well  careil  for  under  the  general 
education  act  of  1877.  Of  persons  between  tlfti«u 
and  twenty  years  of  age,  97.48  per  cent  are  able 
both  to  read  and  write :  after  twenty  years  there 
is  a  decrease  in  this  percentage,  but  it  is  slight. 
There  are  24  secondary'  schools  in  ojjeration  in  the 
colony,  the  number  of  pupils  enrolled  Iwing 3,577, 
and  the  annual  expenditure  on  secondary  educa- 
tion 71,517  pounds  sierling.  New  Zealand  univer- 
sity is  solely  an  examining  body :  it  confers  degrees, 
but  employs  no  teachers.  The  teaching-work  of 
the  university  is  done  by  five  affiliated  institutions 
at  Dunedin,  Christchurch,  Auckland,  and  Nelson. 
The  numt>er  of  nniversity  students  in  1884  was 
499,  and  the  expenditure  for  university  education 
£26,815.  The  eii>enditure  in  primary  education 
was  £368,816  (including  £49,769  on  buildings),  the 
number  of  pupils  enrollwl  amounting  to  96,840. 
The  colony  supi>ort8  one  civil  jKDliccman  to  every 
1,293  of  ptipulation.  The  nuudter  of  offencee 
against  the  person  was,  in  1884,  871,  or  1.57  i)er 
1,000  of  |Mipulation  ;  and  the  proportion  of  offences 
against  property,  2.14  per  1,000,  This  is  a  lietter 
showing  than  that  made  by  any  of  the  neighbor- 
ing colonies.  The  amount  of  juvenile  crime  is 
very  small  ;  and  Sir  Robert  Stout  attributes  that  to 
the  elaboration  of  the  industrial  school  system, 
now  a  permanent  institution  in  the  colony. 

The  government  has  three  industrial  schools 
under  its  control,  and  also  ocxrasionally  aupfwrts 
children  at  private  institutions.  Children  com- 
mitted under  tJie  industrial  school  system  are  of 
three  classes  :  V,  those  who  have  themselves  done 
wrong ;  2°,  those  who  were  in  destitute  circum- 
stances :  3°,  those  whose  parents  have  either  done 
wrong  or  neglected  them.  The  total  number  com- 
mitted in  1884  w;is  313. 

As  to  illegitimacy,  —  a  test  often  applied  to 
determine  the  morality  of  a  community,  —  New 
Zealand  compares  favorably  with  other  colonies, 
though  there  is  an  increase  in  illef^itimate  births  as 
the  colony  grows  older,  and  as  the  population 
grows  more  dense  in  the  cities.  In  1884  the  ille- 
gitimate births  averaged  2.95  for  every  100. 

The  larger  settlements  are  well  supplied  with 
libraries  and  mu.seums,  and  the  desire  for  read- 
ing-matter is  increasing.     In  1684  books  to  the 


Talue  of  £115,246  were  imported.  Thia  does  not 
include  magazines,  newspapei-s,  and  books  sent  by 
]Jost.  There  are  172  newspapers  publiahed  in  the 
colony,  —  49  daily  and  91  weekly,  bi-weekly,  and 
tri-woekly,  —  or  1  to  every  3,281  inhabitants.  In 
England  and  Wales  the  ratio  of  newsjjapers  to 
population  is  1  to  13,828  ;  in  Ireland.  1  to  32,585  ; 
iu  Scotland,  1  to  31,013 ;  and  in  the  United  States, 
I  to  4,656, 

New  Zealand  now  enjoys  direct  stcam-conimu- 
nicaiion  with  England  by  two  lines,  and  there  is 
a  tine  mail-service  running?  monthly  to  San  Fran- 
cisco. In  1884  the  number  of  ships  entered  in- 
wards was  852  vessels  of  529,188  tons  :  of  these,  the 
United  States  was  repi-esented  by  23  veesela  of  10,- 
935  tons.  The  shipping  outwards  was  872  ves- 
sels of  534.242  tons  ;  of  these,  9  vessels  of  4,086  tons 
lielorij^tMj  to  the  Unitetl  States.  The  value  of  the 
exjMjrts  was  7,01*1,667  pijtinds  sterling,  and  tlwt 
of  the  imports  7,663,888  pounds  sterlinR. 

The  mining  interests  will  probably  increase  as 
new  capital  flows  in  to  enable  the  fields  —  other 
than  the  shallow  alluvial  deposits  —  to  be  worked. 
Tlie  value  of  the  ^old  product  since  the  oiK^uing 
of  the  mines  has  been  £42,368,1112;  the  amount 
exported  in  1884  was  £988,953.  The  fall  in  copj»er 
has  had  an  injurious etfect  upon  thc^  copper-mines, 
and  their  production  has  been  very  large.  The 
main  development  of  the  past  twenty  years  in 
mining  has  been  the  prod  urtion  of  coal.  In  almost 
every  province  of  the  colony  lu^e  to  Im?  found  ex- 
tensive brown  coal  dejjosits.  In  1884  the  number 
of  tons  prod uce<l  w(is480,*Jt.  There  is  a  strong 
probability  that  early  attention  will  lie  paid  to 
silver,  shale,  tin,  and  the  other  mineral  develop- 
ments of  the  colony. 

In  18»i4  New  Zealand  exported  16,691.666  pounds 
of  wool  :  in  1884  this  bad  increased  to  81,189.018 
pounds.  In  the  sauie  tiuie  the  number  of  sheep 
had  increased  from  4,937,273  to  14,056,266  :  the 
number  of  cattle,  from  249,760  to  700,000; 
of  horses,  from  49,409  to  17I>,0(K) ;  of  pigs,  from 
61,276  to  over  200.000.  In  connection  both 
with  pastoral  and  agricultural  pursuits,  there 
has  ^rown  up  (he  exjjorling  of  frozen  meats,  and 
thin  has  encouraged  the  rearing  of  sheep  on  lands 
formerly  use<l  for  grain-raising. 

The  area  of  laud  alieuate<i  from  the  crown  waa, 
in  1864.  only  7,759,954  acres  :  in  1884  it  amounted 
to  17,602.511  acres.  In  1884  no  fewer  than  6,391.- 
075  ai^res  were  under  crop  and  stiwn  grasses.  In 
1864.  as  was  stated  above.  New  Zealand  not  only 
exported  almost  no  agricultural  products,  but 
drew  its  food-supplies  largely  from  abroad.  But 
in  1884  the  ex£x>rta  included,  whe4it,  2,706,775 
bushels,  valued  at  £430,728 ;  barley,  128,450  bushels, 
worth  £25,138;  malt,  51,311  bushels,  worth  £14,- 


665:  and  oats,  3,474,613  bushels,  vrorth  £267,391  j 
The  exports  also  included  £33,324  worth  of  HoarJ 
£53,536  worth  of  i>otatoes,  and  2.5.4,ii09  hundr 
weight  of  frozen  meat,  valued  at  £it4o.090. 

Agriculture  is  now   seeking   other  outleto:  ( 
chards  are  being  planted,  tobacco  is  rtti*»  - 
see*!  is  now  pro<luoed.     The  area  of  for* 
20,(XK),0<K)  acres,  and  of  this  area  9,(X)0,J»0U  acfni-J 
contain  useful  timber-trees. 

The  manufacturing  establishmeiit8  are  of  ?«' 
recent  a  date  that  statistics  have  not  been  obtJiin»<l, 
concerning  them  ;  but  during  this  yeur  it  is 
posed  to  determine  accurately  their  number,  1 
amount  and  value  of  the  goods  }iroduc3cd,  and  I 
numljer  of  workmen  employed.  For  niAsti 
turing  purposes,  New  Zealand  lias  the  UDoaualJ 
advantages  of  a  moderate  climate,  a  l&rgv 
deposit,  ami  ample  water-supply  in  ulmoet  unf 
ptu*t  of  the  colony. 

Tlie  wealth  and  material  prosperity  of  ibecoluof 
are  rapidly  increasing.    In  1881  there  were,  ins 
103.335  houses,  of  which  87.646  were  wooden. 
1884  the  savings  banks  had  on  deposit  £l.Oei0,(kJ6^] 
and  the  ordinary  banks  £9,372,004.     One  pemmia  1 
every  seven  holds  a  life-assurarice  ])olicj,  —  a  laigw 
percentage,  probaldy,  than  obtains  in  any  i 
country.     The  value  of  the  iiersonal  projicr 
is  tAxed  is  40,0<X),00(]iK)und8  sterling,  undtliel 
of  the  real  property  held   by  the  coUmistu  is  75,<| 
000,000  pounda  sterling.    1,527  mile^ 
in  o^ieration,  and  10.474  miles  of  Iv 
and  1.961  telephones  are  in  use.     The  rnj 
letters  carried  in  1884  was  16.61 1,959.  ««dth« 
ber  of  telegrams  sent  1 .054.805.     G  if 

incorporated  towns,     Tlie  colony's  i 
was   £3,955,188,   and  its  expenditure    £4.1^ 
The  large  expenditure  was  due  to  the  fa 
large  sums  were  lwrrowe<l  for  the  pnxsecutj 
public  works.     Tlie  total  public  debt  is  £90,6 
but  of  this  a  large  pro|X)rtion  has  l>eeu  spent 
public  works  which  are  now  returning  a  i 
interest. 

Sir  Robert  Stout  predicts  that   tliis 
progress  will  be  maintained,  and   that 
will   rapidly   increase.     Agriculture  will  Im 
more  varied  and   he  diligently  prosecuted,  i 
farming  will  come  into  prominence,  and  rolniflf" 
will  increase.     He  thinks,  tot^,  that  tlie  recofdrf 
the  next  twenty  years  will  show  un  advance  tuthtt 
greater  than  less  than   tliat   which  \u»  vtdat^ 
paper  describes. 


DlSTRIBUTIOy  OF  P0W±:H  by  COM' 
FBESSED   AIR. 

Air  at  a  pressure  of  forty -fire  poun<is  toik^j 
square  inch  will,  in  the  near  future,  dispUoe* 
as  a  motive  power  in  many  of  the  BmaUor  iiitf»*  J 
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uriof?  eetabli&hments  of  Birminghani,  England. 

(  air  will  be  compressed  at  a  central  station, 

I  supplied  through  street  mainn,  much  as  gna 

.  water  nre  now  distributed,  taking  the  place 

I  steam   for  driring  engine's.     Steam   has  long 

1  distributed  from  a  central  ntation  in  this  city 

tl)  ♦•oonomy  and  safety,  and  there  is  no  reaston 

coii)pree»ed  air  shoukl  not  \k'  dii<tril»ute<l  in 

milar  manner.      Tlie  Birmingham   company. 

ch  has  charge<l  itself  with  this  eulerprise,  will 
^n  operations  with  a  plant  cai>able  of  snpply- 

:  fifteen  thousand  horse-power,  six  thousand  of 


single-acting  air-compreesors,  capable  together  of 
deh'vering  two  thousand  cubic  feet  of  air  per 
minute  at  forty-five  poun^Js  pressure,  will  be  driven 
by  each  engine,  making  a  total  capacity  of  thirty 
thousand  cubic  feet  per  minute.  Si.x  militon  gal- 
lons of  water  per  day  will  lie  recjuired  for  the  Iwil- 
ers  and  condensers. 

The  street  mains  will  l>e  of  wrought  iron,  laid 
in  concrete  troughs  with  removable  covers,  not 
far  l)elow  the  surface  of  the  street.  Valves  will 
be  fixe<l  at  intervals  in  the  mains,  to  automatic 
caliy  shut  off  the  air  in  case  a  section   of  pipe 
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rOWBB  OUTBIDirnON  »T  OOlCyRRSSSP  AIR,   IS  DIRMIMtUIAM,  KSOLAim. 


have  already  been   contracted  for.      The 
oraponying    illustration     shows    the     district 
ered  l>y  the  first  plant,  the  darker  portion  being 
;  which  will  lie  first  supplied  with  power.     This 
\  will  require  about  twenty -three  miles  of  mains, 
nuking   in   diameter   from    seven   inches   up  to 
nty-four.     Tlie  central  station  ia  located  be- 
a  railroad  and  a   canal,  so  tiiat  coal  and 
are  readily  obtainable.     The  coal  will  be 
rented  iut<j  gas.  which   will   be  then   used  as 
under  the  Iwilers,  of  wliich  tliere  w^ill  be  forty- 
supplying  steam  to  fifteen  triple  expansion 
lines  of  one  thousand  horse-jwwer  each.     Six 


should  burst ;  the  same  valves  serving  as  stop- 
valves,  whirh  can  be  closed  by  hand,  if  desired, 
through  man-holes  in  the  street.  The  compressed 
air  delivereil  to  customers  will  be  measured  by 
meters,  and  charged  for  by  the  thousand  cubic 
feet,  a  special  device  in  the  meter  compensating 
for  any  variations  in  pressure.  The  total  amount 
used  will  he  registered  on  a  dial  at  the  central 
station  by  electric  apparatus. 

A  i«iper  upon  the  Birmingham  compressed  air 
scheme  was  read  Ijefore  the  British  association  on 
Sept.  8  by  Mr.  J.  Sturgeon,  in  which  he  showed 
that  the  large  number  of   engines  of   mcxlerate 
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sizi-  used  in  Binuingham,  often  intermittently, 
renders  the  sjstem  peculiarly  applicable  to  that 
city.  AlthuujLjh  each  tlionsand  horse- pjower  at  the 
central  station  nuiy  produce  only  live  hundred 
horee-power  at  the  users'  engines,  it  will  displace 
fully  a  thousand  horse-|>ovrer  of  small  boiler 
plant,  etc.  while  the  centralization  of  the  power- 
proilucing  plant  admits  of  the  conversion  of  fuel 
into  p«:)wer  under  conditions  most  favorable  to 
economy  and  eflSciency, 


THE   MESTAL    FACULTIES   AND    SOCIAL 

iNsnycTS  OF  apes. 

A  WRITER  in  the  Rnme  scientijiqve  (Aug.  28, 
1^86)  has  made  an  admirable  rvsutnv  of  the  sug- 
gestive analogies  between  the  mental  habits  of 
the  higher  qiiailrumana  and  those  of  low 
savage  tril>e^,  and  to  some  extent  of  civilized 
children.  The  imp<.irt;ince  of  this  stage  in  mental 
evolution  has  not  been  overlooked  ;  but  much  of 
the  materia]  is  unreliable,  and  direct  observations 
by  good  oljservers  are  few.  Mme.  Clemence 
Royer  gives  copious  references  to  the  beat  of  these 
oljeervers,  and  thus  succeeds  in  making  a  useful 
presentation  of  the  >*»bject  in  a  very  few  pages. 
Even  the  mere  summary  which  is  here  to  follow, 
of  the  iKjints  in  common  to  the  ape  and  the  sav- 
age man,  will  be  sufficient  to  impress  one  with 
the  far-reaclnng  extent  and  real  significance  of 
tliis  comparison. 

SociaMity  and  the  family.  —  The  degree  of  so- 
ciability varies  greatly  in  different  species.  The 
gorillas  of  VVe«t  Africa  live  in  small  i»atriarchal 
families,  while  the  cynooephalus  and  many  Amer- 
ican species  live  in  troupes,  without  any  definite 
sexual  relations.  Savage  tribes  showing  each  of 
these  forms  of  family  life  have  been  described. 
Houzenu  remarks  that  the  patriarchal  system  is 
maintained  among  many  of  the  anthropoid  ai>ea 
by  subordination  to  the  authority  of  a  cliief .  Each 
group  has  but  one  cliief,  —  an  adult  male.  The 
fenjales  and  young  ones  are  subject  t«i  his  control 
imtii  they  tire  of  this  dei)eudence.  and  abandon  or 
kill  the  ruler.  Among  the  chimpanzees  and  goril- 
las, even  smaller  families,  with  a  single  pair  at 
the  head,  are  found  ;  and  here  the  feelings  v»f 
maternal  and  conjugal  love  are  developed  lo  a 
high  degree.  Paternal  affection  is  rare,  hut  many 
savages  do  not  recognize  the  right  of  the  father. 
It  is  common  to  find  them  tracing  descent  through 
the  female  line  only,  without  any  reganl  to  pater- 
nal instmcts.  Three  authenticated  examples  of 
conjugal  love  among  ajies  are  recorded. 

Language.  —  By  this  term  must  be  understood, 
not  a  finished  systematized  speech,  hut  simply 
Bome  rudimentary  mode  of  expre>ising  emotional 


and  menial  states  by  sounds  and  gestures.  Apo^,' 
of  course,  have  crif«  for  all  their  common  emo- 
tions, —  their  desires,  their  fears,  pains  and  pleM- 
ures.  These  cries  diflfer  considerably  in  dilTerea 
species.  Uouzeau  records  an  instance  in  which 
the  animal  used  a  special  cry  whea  it  was  di»>] 
pleased  by  having  an  object  given  to  it  which  ^ 
not  the  one  it  wanted. 

The  faculty  for  imitation  is  certainly  ch 
istic  of  the  quadrumana,  and  has  given  us  tli 
phrase  'to  ape.'  It  is  a  trait  common  to  savage 
to  children,  and  to  idiots ;  in  short,  to  low-tv] 
undeveloped  minds.  Tlie  attitudes  and 
conduct  of  apes  are  so  human,  tliat  some 
believe  that  it  is  only  out  of  spitefulness 
they  do  not  speak.  But  even  this  poverty 
sounds  is  not  without  |)arallel  in  sav.ogee  :  manjj 
have  a  very  meagre  alphaijet  of  sounds,  and  Im 
themselves  out  with  clicks  and  natural  noil**. 
All  aiKJS  (except,  perhaps,  the  orang-outang)  have 
voice  :  tUey  often  repeat  soumls,  which  are  usud- 
ly  complex  articulations  involving  gutturals  *nd 
harsh  sounds,  with  little  variation.  But  the  Ne«^' 
Zealanders  lack  twelve  of  our  consonants,  wid 
other  trilKU  show  similar  imi^»erfectiona.  Afi<l. 
curiously,  it  is  just  the  labials  so  often  found  atv 
seat  in  the  languages  of  the  loweat  species  of  tueo 
that  are  never  used  by  apes.  But  the  Labial  w  \» 
almost  the  first  somtd  learned  by  tlio  civilitf-i 
cliief.  as  is  shown  in  the  word  '  mamma.' 

AiHin  readily  understand  our  language  suffident* 
ly  to  be  tamed,  and  trained  to  astonishing  [kt*! 
formances  ;  and  they  are  guided  by  sound  iut  "♦•fllj 
as   by  gesture.      Perhaps    they    understand   tioTJ 
language    somewhat  as    a    child    ot     fifteen 
eighteen  months  understands  its  mother.     But  it 
course  they  lack  every  trace  of  a  mctliod  of  i 
cording  mental  conditions.     If  the  most  prlioilif^ 
savage  had  not  had  some  sort  of  reconJ-maioBgij 
even  so  simple  as  the  Peruvian  qiiipua,  Mre( 
hanlly  know  of  his  existence. 

The   phrase  of   Rabelais,  that    '  laughing  h  i 
peculiarity  of  tlie  genus  Homo,'  is  show  • 
the  evidence  of  this  power  in  ap^^e.      t 
noted  that  many  half-dviliied  p»*ople  hiugJi 
seldom,  such  as  the  Turks.     One  can  readily 
the   expression  on  an   ape's  countenance, 
weep  too,  and  have  been  observeil  to  fruwn. 

Fitet  and  funeral  rites.  —  Hooneau  likens  ll* 
assemblages  observed  among  the  qiiadrumam  f>, 
those  of  the  Hottentots  and  other  fteople.  V**i 
apes  of  South  America,  when  they  liave  dr*iDe«i| 
the  resources  of  a  certain  area,  have  a  n-vadcu  | 
before  they  decide  to  eniigrate.  They  jump  vai ' 
run  and  shout :  the  males  running  aUmg  tit  ^ 
trees,  while  the  females  carry  the  jonnf  J 
in  their  arms.    Stories  are  told  of  the 


18M,] 


SCIEJ^VE. 


375 


?  fluch  re-uiitons  are  held.    In  Africa 

tti  such  ivccaeionB,  collect  sticks,  and 

by    Uammeriiig  on  the  trees  :  the 

^iWth  primitive  muaic-makiDg  is  suificient- 

mt. 

Chinese   tell  of  a  species  of  ape  that   ac- 

tthe  iyrnXj  of  a  dect«a3».'d  member  to  its 
Ig-pliu'e,  hut  thirt  may  lie  doahte«l. 
I  of  Africa,  however,  do  not  take  the 
Kirying  their  dead,  except  in  the  case 
children. 

and  eonUfds.  — Apes,  like  men,  fight 
nnotht-r.  The  leader  is  the  one  who 
bis  stivngth,  Wlien  the  male  gorillas 
rid  have  gained  the  fidl  degree  of  their 
'  attack  tlie  old  ones,  and  do  not  leave 
rimti]  the  issue  has  been  decided.  The 
|||de  of  the  aged  is  a  custom  in  many 
^^■^titus  records  it  of  certain  people  of 
VVhe  gap  between  the  lowest  human 
,y  and  that  of  animals  is  small  indeed. 
|jl8  are  mostly  hand  to  baud,  with  an 
their  canines,  thouB;h  some  sjiecies 
I  bite.  The  Spartans  are  said  to  have 
I  tooth  and  nail  when  deprived  of  their 
gorilla's  method  of  attack  is  most 
an.  He  raise*  a  cry  like  the  war- 
ftvaKes,  and,  lieatin^  his  breast  with 
f  rushes  with  savage  ferocity  «pc»n  his 
ilfst.  With  the  exception  of  tiie  gorilla, 
Linaua  fear  man,  but  <lo  not  hesitate  to 
I  in  self-flefence. 
ling  of  projectiles,  whether  lances, 
or  clubs,  and  so  on.  is  common  to 
and  is  likewise  found  among  apes, 
branches  of  trees  and  use  them  ba 
ke  reiuge  in  the  troes  and  hurl  fruit  at 
teiny.  This  means  of  attack  is  found  even 
^  degrees  of  civilization,  as  in  the  middle 
ad  ia   uiA'ie  usie  of  by  animals  (e.g.,  ele- 

tr  in  the  animal  scale. 
»,  enmities,  etc.  —  In<lividual  prefer- 
olxserved  among  apes  at  any  zo«5logi- 
Tlietr  atlection  for  then-  keepers  Is 
Qowu.     They  have  aversions  t<K),  sliaring 
Jie  dread  of  snakes.     Tribal   enmities 
veil  :   the  orang-outang  has  an  in- 
limarity  against  almost  all  other  ape^. 
J«    abound    in    savage  tribes.     Apes 
temper,  and  have  often  l*een  cora- 
oiled   children.     Their  anger  is  ex- 
cries  and  wild  gesticulations, 
lily  drink  wine  when  it  is  gi%'en  them, 
rea«iLly  drink  to  excess.     Their  con- 
liijehriatefl,  is  clasely  similar  to  that  of 
(iuiuie  condition, 
atipathies  are  common  between  ap«8 


of  different  species,  friendly  afladstaxice  is  often 
shown  among  apes  of  the  same  sjjecies.  They 
join  to  ward  off  a  common  danger.  The  htmd  is 
the  great  means  of  giving  aid:  we  have  the  ex- 
pression '  to  lend  a  hand.'  It  is  true  in  a  general 
way  that  species  provided  with  organs  of  appre- 
hension are  sociable.  Apes  often  plan  attacks  on 
orchards,  etc.,  reach  inaccessible  pla<:'t«  by  form- 
ing a  living  chain  and  bridging  themselves  over, 
and  seem  to  delight  in  the  act  of  theft.  They 
have  been  observed  to  take  care  of  the  wounded, 
to  wash  and  cover  their  woimds  with  leaves,  and 
to  nurse  them. 

Intelligence, — The  possession  of  acute  sensi- 
bility for  foreseeing  danger,  and  the  like,  is  a  com- 
mon animal  trait,  not  wanting  in  apes.  The  simi- 
lar Pagacity  of  savages,  e.g.,  our  own  Indians,  is 
Avell  known.  Ai>ea  s(X)n  learn  the  danger  of  tire- 
arms  ;  and  the  story  is  told  of  one  who  dropped 
from  a  tree  when  he  saw  that  Ins  assailants  were 
armed,  apjjarently  giving  himself  upas  dead. 

An  ape's  curiosity  and  ijower  of  fixed  attention 
are  well  known  :  these  qualities  are  necessary  to 
make  a  good  imitation.  In  several  cases  they 
have  observed  the  use  of  a  lock  and  key,  and 
made  use  of  their  knowledge  in  secret.  Cliim- 
panzees  have  been  taught  to  eat  with  a  knife  and 
fork,  an<l  learn  similar  human  customs.  Their 
tendency  to  pilfer  is  another  |x>int  in  common 
with  savages  and  children. 

Iiulwstry,  —  Man  has  been  called  the  tool-using 
animal  :  but  ajjes  have  been  observed  to  use  a 
stone  for  opening  nuts  too  hard  for  their  teeth. 
Erasmus  Darwin  tcEs  of  an  old  ape  who  had  lost 
his  teeth,  and  always  usetl  a  stone  to  open  nuts. 

Apes  can  Ije  taught  to  mount  and  guide  horses 
and  dogs ;  and  one  traveller  tells  a  story  of  an 
ape  who  learned  this  of  his  own  accord,  thus  re- 
minding one  of  the  savage's  method  of  procuring 
horses.  Humboldt  records  similar  obeervations. 
The  stories  of  ai>es  Idndling  tires  ai-e  uiireJiable. 
though  they  often  keep  up  tires  deserted  by  natives 
or  travellers. 

Domestic  wrt'iVy*.  —  Apes  have  been  ased  for 
carrying  water  and  as  bearers  of  messages.  A 
French  officer  tells  of  the  services  of  a  chimpanzee 
aboard  ship.  It  heljjed  turn  the  capstan,  cliinljed 
the  mai*t'S,  tied  the  ropes,  and  performed  other 
functions.  But  only  a  few  species  are  adapted 
for  Huch  an  education. 

Richard  Owen,  comparing  the  psychic  coudltioD 
of  a  chimpanzee  with  tliat  of  a  Bushman  or  an 
idiot,  timls  no  clear  dividing-mark.  It  is  only  a 
difference  of  degree.  Agassiz  finds  a  complete 
resemblance  Ijetween  the  mental  faculties  of  an 
infant  and  of  a  young  chimpanzee.  It  is  only  by 
the  greater  development  of  the  former  that  it 
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becomea  human  with  all  the  greafc  distinctions  of 
tliat  term. 


ANTHROPOMETRICAL   TESTS. 

Since  Mr.  Francis  Gallon  conducted  his  an- 
thropoinetrlcal  measurements  at  the  InteruationaJ 
health  exl»ibition,  increased  attention  haa  lieen 
given  to  the  measurement  of  physical  character- 
istics and  of  the  senses.  Mr.  Galton  has  received 
letters  from  Tokio,  from  Rome,  from  Paris,  and 
elsewhere,  asking  for  the  uecessarj'  apj>aratiis  for 
CBtahlishing  a  lalwratory  where  the  imi>ortant 
mcoaurementa  of  the  hody  and  testin>;  of  the 
senses  can  lie  made. 

The  importance  of  such  obser^'ationa  is  well 
nnderst«XKl.  It  will  enable  ub  to  determine  ac- 
curately racial  characteristics,  to  mark  the  stages 
of  individual  growth,  tti  detect  abnormalities  of 
development  in  time  to  check  them,  to  lay  the 
foundation  for  a  rational  education  of  the  sentiies 
and  the  muscles. 

Mr.  Galton  bne  been  devoting  much  time  to  the 
preparation  of  instruments  for  measuring  the 
head  and  the  delicacy  of  the  senses ;  and  ifr. 
Horace  Darwin,  of  the  Camtiridge  scientific 
instrument  co.,  haa  aide<l  him  in  the  work.  The 
last  Journal  of  the  AnthrupoloKical  iuatitnte  of 
Great  Britain  contains  a  jm'limin.'iry  account  of 
some  of  their  devii^es. 

As  regards  the  size  of  the  head,  it  is  well  known 
th.it  tlie  c^ips  of  universitA'  .students  are  larger 
than  thotif  of  the  uueducat^'d  population.  With 
a  convenient  method  of  determining  the  fize  of 
the  head  in  various  direcrtions,  one  could  Hnd  at 
what  age  generally  and  individually  the  growth 
of  the  brain  cornea  to  a  Rtandstill.  The  method 
of  taking  the  measiirenients  is  still  a  matter  of 
controversy.  Tlie  maximum  breadth  can  be  got- 
ten by  a  pair  of  C4ili(»ers,  with  rough  teeth,  like 
those  of  a  comb,  to  penetrate  the  hair.  The  max- 
imum length  from  lheglal»e!la  (the  central  point 
between  the  eyebrows)  is  also  e;iay  to  measure. 
The  great  difficulty  is  in  g<'tring  thy  height  of  the 
head.  Mr.  Darwin'3  iu.strument  for  tliis  purpose 
ia  inserted  into  the  two  ear-hnleH,  and  a  slight 
projection  is  caught  l«y  the  inner  edges  of  the 
orbita  :  this  determines  the  horiKontal  plane,  and 
measurements  are  taken  U*  either  side  from  it. 
He  will  improve  the  instiiuuent  by  hsixjng  a  band 
attached,  to  be  inserted  under  the  chin,  and  thus 
press  the  frame  close  agiiinst  the  orbit. 

For  the  color  of  the  eyes  and  hair,  Mr.  Galton 
suggests,  instead  of  jirinted  shades,  which  are  apt 
to  fade,  small  disks  of  colored  glass  for  the  eyes, 
and  spun  threads  of  this  glass  for  matching  the 
hair. 


The  usual  form  of  dynamometer  for  roeasurinj: 
the  force  of  one's  grip  is  objet^tionable.   bie<-:ius!' 
the  maximum  clutch  depends  on   the   width  -.vi-i 
convenience  of  the  instrument  at  its  n  i 
Mr.  Darwhi  is  making  an  instrument  to 
defe<*t. 

With  regard  to  sight,  Mr.  Galton  admitted  thi 
there  was  no  gowl  recognized  way  of  measurin 
the  acuteness  of  vision,  but  thought  the  simp 
meth<Hl  of  getting  the  distance  at  which  one  n 
tell  in  what  rximer  of  a  white  card  a  black  dot  1 
to  be  found,  as  goml  as  any.  Mr.  Bmden© 
Ciuter,  vvho  has  published  some  interesting  viow»' 
on  the  relation  of  eyesight  to  rivili/ation.  oh- 
je«-ted  to  this  method,  and  preferr»/«l  the  lest  of 
distinguishing  two  cloaely  adjoining  dots.  Tber* 
are  many  good  methctdsof  testing  the  color-sewr; 
and  Dr.  Cattell's  exijeriments  at  Leipzig,  on  tbr 
time  it  takcH  to  fjerceive  the  various  colors,  are  nf 
intei-e<r«t  here.  He  foumi  that  it  retjuires  8  tri>- 
thouKandtbs  of  a  second  to  see  oraag«,  lOtoav 
yellow,  12  to  see  blue,  13  to  see  red,  14  to  «>ee  grM«, 
23  to  see  violet.  The  exposure  was  made  by«D 
arrangement  similar  to  the  instantaneous  shatler 
of  a  camera.  Great  individual  differences  in  iJji? 
perception  of  v.orious  colors  appeared,  and  a  iiio* 
pie  form  of  liLs  apparatus  might  l>e  useful  for  lest* 
uig  th»>  folor-pense. 

With  regard  to  sounds,  we  have  almc^t  no  «• 
set  methwls  of  measuring.  The  eusceptibtlitf  I* 
pitch  cim  l>e  readily  measured. 

.Mr.  Darwin  also  exhibited  before  the  .\nthr>J 
pological  society  an  ingenious  contrivance  for  J 
measuring  one's  reaction  time,  which  works  oal 
the  principle  of  snapping  a  rod,  and  arreetinj?  il  j 
in  its  fall  as  soon  as  (jossibte  after  the  souiid  » \ 
heard. 

The  subject  is  really  one  of  the  highest  practiwil  j 
importance,  and  physiological  as  w»r  'umi*  j 

cid  problems  are  involved.     A  pby*-i  .tfa  a  j 

mechanical  bient  would  certainly  find  Iwae  u  fmU'j 
fill  field. 


THE  STUDY  OF  THE  SENSES, 
The  great  name  of   Helmholtz  stands  for  the  J 
miiou  of  the  physical  and  biological  6cienc««.    Th*  1 
late   Piofeasor    Clitford    speaks  of    him  as  "the] 
physiologist  who  learned  physics  for  the  Attktf  vt  to  I 
physiology,  and  mathematics  for  tho  sake  uf  liii  [ 
physics,  and  is  now  in  the  first  rank  of  all  thre*-" 
In  his  *  Physiological  optics'  and  hia  analysts  of  tk« 
*  Sensations  of  tone,'  he  gave  to  lh»»  wr»rM  |W) 
classical  works,  as  invaluable  to  thiM  l♦^' 

the  psychologist  and  ph>}iiologiHt.  i-iN 

ness  of  these  stu«lies.  the  new- 
ployed,  cousisted  in  recoKuiziou 
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^bmena,  and  attacking  bis  problems 
^bintA  of  viow.  To  the  physicist  a 
^|b«?  "-'f  matter  exhibiting  certain  proper- 
'rertain  conditions  :  to  the  peiychologiBt 
iplex  of  sensations.  For  many  purposes 
able  to  keep  these  things  separate.  But 
oience  arisinj;  from  this  sejmration  gave 
le  false  notion  that  the  tw<i  things  liad 
Dibiug  in  common,  and,  if  lubteless  meta- 
|ue»tions  were  lo  be  avoided,  had  better 
e  in  common.  It  was  an  example  of 
ialization.  Helmhoitz  showed,  that, 
aony  metaphygicaJ  notions  or  discussions, 
immon  field  lay  open,  where  the  com- 
'es  of  physics  an<l  |wyohology  could  and 
unite  to  shod  new  lij»^ht  on  a  m«>st  im- 
'partment  of  scienliHc  research. 
>ltz  wa8  not  louj^  without  followers  in 
ne  uf  work,  and  forenio»t  among  these 
lor  Mach  of  the  University  of  Prague. 
BB  physicist,  but  ^va8  con*.taiitIy  driven 
'  of  the  senses  by  the  wide  pctiut  of  view 
c?h  he  r^arded  his  science.  He  is  best 
a  psychologist  by  his  study  of  the  sen- 
comijanying  motion.  In  these  he  con- 
I  ingenious  apparatus  by  which  i)ers<)n8 
ng  around  in  various  directions,  and  the 
drawn  fr<«ii  the  nature  of  the  vertigo 
f  the  revolutions,  that  the  semicircubu" 
the  internal  ear,  which  f  xi>eriraents  on 
lad  shown  to  he  a  mechanism  for  main- 
^ilibn'um.  served  a  similar  function  in 
9  has  also  repeated  and  added  to  the 
if  tone  sensations  which  Ileimholtx  made. 
t  is  characterize*!  throughout  by  an 
ngenuity,  great  accuracy,  and  a  clear  and 
sition. 

^cent  pubh'cation  '  be  has  added  some 
gKe«tive  studies  in  the  sphere  of  sight 
ng,  and  accompanied  them  by  a  stale- 
he  point  of  view  from  which  he  regards 
of  the  senses.  It  is  to  the  latter  that 
is  to  be  briefly  called, 
jgh  the  deep  conviction  that  science  in 
.nd  pliNsics  in  particuhir,  is  to  expect  tlie 
t  advancements  with  rej^'urd  to  its  funda- 
eiiion  from  biok>gy,  and  more  especially 
nnalysis  of  sensation,  I  haveljeen  repeat- 
m  into  that  field."  Tliia  tlie  opening 
>f  his  jjreface  may  be  regarded  as  a  text. 
xietMling  with  his  argument,  he  wants  to 
■nund  by  a  few  *  anti-metaphysical ' 
^Hl  the  tirst  place,  as  to  what  a  thing  is. 
Sewn  Iw  perceived  by  the  mind  at  once  : 
hat  gets  a  name.    An  apple  is  a  complex 

ir  2-ur  Hi\aly»t  d€T  rmpflnduuycr^     Voa  Dr.    B, 


of  visible,  tangible,  smellable,  tastahle  qualities. 
One's  self  is  a  more  constant  complex  of  such  and 
other  sensations  associated  with  the  body.  By  a 
comparison  of  various  such  complexes  of  sensa- 
tions, we  anjilyze  them,  and  divide  off  the  visible, 
tangible,  etc.  The  visible,  again,  Ave  divide  into 
form  and  color,  and  these  are  olir  elements.  The 
body  is  only  the  sum  of  tiie  sensations  to  which  it 
can  give  rise.  The  illusion  that  because  we  can 
abstract  e*icli  of  these  sensations  separately,  and 
sliU  retain  the  body,  we  can  do  so  with  all  at  once, 
has  given  rise  to  the  metaphysical  •  thing  per  «e.' 
The  chasm  between  physios  and  jjftychology  exists 
only  in  our  stereotyped  mode  of  presentation.  A 
color  is  a  physical  object  when  we  consider  its 
dependence  on  the  source  of  light,  its  relation  to 
other  colors,  its  heat-giving  proijerties,  etc.  :  it  is  a 
psychological  object  when  we  consider  its  depend- 
ence on  the  retina.  In  the  furst  case  we  trace  a 
relation  between  two  series  of  phenomena  :  in  the 
second  case  one  of  the  series  is  replaceil  by  a  third, 
of  different  nature.  It  is  the  point  of  view  that 
makes  the  difference.  We  avoid  the  conflict  be- 
tween the  physical  an<l  psychological  points  of 
view  by  considering  sensations  as  the  ultimate 
elements.  This,  tcKi,  is  not  to  be  regarded  as  the 
pcriuanent,  but,  as  for  present  purposes,  the  most 
economical  position. 

The  sensation,  in  turn,  can  he  subjected  to  a 
psychological  analysis,  can  be  regarded  as  a 
physical  (physiological)  phenomenon,  or  its  de- 
pendence on  physical  processes  worked  out.  The 
latter,  whenever  possible,  is  the  ideal  goal  to  be 
reached.  Our  guiding  principle  is  that  of  a  com- 
plete parallelism  between  the  psychic  and  the 
physical.  At  times,  it  is  tnie,  more  light  will  be 
gotten  from  a  purely  biological  (evolutionary) 
point  of  view  ;  but  this,  again,  can  be  formulated 
under  the  genersl  rule. 

Th<-  advantages  that  physics  is  to  gain  from  such 
considerations  are  many.  In  the  first  place,  a 
false  concer>lion  is  eradicated.  There  is  no  sub- 
ject and  object,  no  thing  and  Hensation.  Only  one 
kind  of  elementsi  exists,  from  whieji  subject  and 
obje<t  are  built  up.  The  *  sensible  *  world  is  the 
common  property  of  physics  and  psychology.  It 
is  physics  as  long  as  we  disregard  our  own  body  : 
it  is  psychology  when  that  is  the  special  object  of 
research.  Again,  the  physicist  will  no  longer  be 
misletl  by  such  imposing  entities  as  matter,  atoms, 
etc.  He  will  recognize  their  purely  secondary  and 
symbolical  origin. 

An  adaptation  of  our  methiid  of  thinking  to  the 
facts  is  the  end  of  science.  Tliis  goes  on  uncon- 
sciously in  the  daily  life  of  every  one :  it  is 
eflucation.  When  raise*!  into  a  conwnous  and 
delil>erHte  object,  it  becomes  scientific  research.    If 
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the  facts  of  nature  really  are  as  here  represented, 
the  gaining  of  this  new  point  of  view  must  be 
regarded  as  a  distinct  advance  in  this  adaptation. 
From  the  above  unsatisfactory  '  sketch  of  Pro- 
fessor Mach's  position,  it  may  perhaps  be  seen  that 
he  regards  a  great  psychophysic  movement  in 
science  as  the  next  revolutionary  process.  Many 
signs  of  such  a  movement  are  already  evident. 

J.  J. 


MANUAL  OF  NORTH  AMERICAN  BUT- 
TERFLIES, 

Although  a  really  good  mannnl  of  our  but- 
t»?rflies  haa  long  l>een  a  deHideratuin.  Morris's 
Synujvsis  l»eing  altogether  out  of  date,  it  cannot 
be  Btiid  to  l>e  supplied  in  the  present  work. 

The  whole  aim  of  the  author  seems  to  be  to 
enable  his  reader  to  find  out  the  name  of  a  speci- 
men in  liand  ;  and  to  this  end  his  '  analytical 
key'  is  fairly  good,  so  far  as  the  perfect  insect 
goes,  excepting,  that  as  no  tables  are  given  for 
genera,  families,  et<\.  it  would  not  help  the  stu- 
dent if  species  not  included  in  the  lK>ok  were  to 
turn  up.  The  key  is  also  faulty,  because  largely 
made  up  of  very  unimportant  characters,  and 
because  it  takes  no  account  of  the  earlier  stages  ; 
indeed,  no  means  whatever  are  anywhere  fur- 
nished for  finding  out  the  affinities  of  a  caterpillar 
or  chrysalis  iu  band,  except  by  wading  through 
all  the  descriptions  in  the  book. 

We  fail  to  see  how  the  work  can  be  of  any 
possible  pedagogfical  service,  although  this  is 
claimed  as  its  cliief  end.  For,  first,  the  only  clew 
it  gives  to  the  classification,  i.e.,  the  natural  ar- 
rangement of  butterflies,  is  in  the  brief  state- 
ment that  is  presented  of  the  character  of 
'some  of  the  higher  groups,  and,  incidentally,  in 
the  actual  arrangement  of  the  species  treated  ; 
there  is  scarcely  a  reason  suggested  why  the 
sequence  of  the  groujw  should  be  as  it  is  ;  it  is 
simply  stated  in  the  preface  that  Edwards's  ar- 
rangement is  followed,  3*et  Edwards  has  never 
oflfered  a  reason,  but  only  printed  a  bai*e  list. 
Second,  tlie  arrangement  itself  is  unnatural,  hold- 
ing its  ground  only  through  precedent,  \\b  a  legacy 
from  the  less-informed  authors  of  fifty  years  ago. 
Third,  the  wh«le  aim  of  the  author  appears  to  lie 
to  enable  the  user  to  answer  the  question,  *  What 
is  the  nanxe  of  my  butterfly?' — for  pedagogical 
purxK)ses  not  even  a  worthy,  far  less  the  liest  end. 

The   genera    are    nowhere  characterized ;    the 

>  The  aooouat  is  perhaps  uaaTOtdably  an  ;  im  it  was  the 
tMk  of  tha  reriewor  to  liTuld  the  t«ohniaalitiea  of  tbe  paj- 
ohological  part  on  one  ulda,  and  ot  the  pbysiosi  part  on  the 
otoer. 

The  btdicrflie*  of  the  «a*ter»\  United  State;  for  the  km 
ofcloMt*  in  iuitloyy  and  private  atudentt.  By  O.  B.  PancH. 
Philadelphia,  Uppincott,  IMW.    1!J». 


descriptions  of  the  butterflies  could  be  much  Im- 
proved by  more  concise  and  methorlic^l  ex|)re»* 
sion  and  the  italicizing  of  the  niost  distinctive 
features ;  the  early  stages  of  a  considerable  nmn- 
ber  of  species  are  omitted,  when  they  have  Ijeen 
known  and  published  for  many  years :  and. 
finally,  there  is  not  a  line  or  suggestion  through- 
out the  liook  which  would  lead  one  to  suspect  that 
ecieoce  had  changed  within  the  last  eventful 
quarler-cenlury.  It  is  but  the  rehabilitation  <ft 
the  dry  husks  of  a  past  generation. 


ScRAJSTON  is  the  centre  of  what  is  known  m 
the  northern  anthracite  coal-field  of  Pennsylvattw. 
comprising    nearly   two   himdred   stjuare    milw- 
Using  this  fact  as  a  fulcrum,  and  taking  fur  a 
lever  the  fact  that  natural  gas  has  to  a  great  ex* 
tent  djapliwed  coal  in  Pittsburgh,  the  Scranton 
hoard  of  trade  ai'e  endeavoring  to  lift   their  h 
into  prominence  as  one  of  tbe  great  nianufi 
ing    cities   of  the   future.     In   a   neat 
recently  puhlished  by  the  board,  it  is  jM-i 
that  gas  is  a  more  tt'onomical   fuel   than  cooi: 
that  the  supply  of  natural  gas  will    soon  be  ei- 
liau8te<i :  that  there  are  forty  million  tons  of  calm, 
or  coal-waate,  —  which  may  be  bod   for  the  tak- 
ing. —  lying  about  the  mines    of  the  .Scranton 
region  ;  that  this  amount  is  being  increased  br  j 
two  million  tons  .annually  ;  that  gas  may  U-  m»ii«l 
from  this  waste  at  a  cost  of  two  cents  per  thoo* 
sand  feet ;  that  in  the  near  future  coal  will  pn)l>- 
ably  be  converted  into  gas  in  the  mines,  and  pi]*'!  j 
to  the  surface  :  that  gas-engines  are  steaiUly  j 
ing  in  favor  ;  and  that  Scranton  is  already  a| 
railway  centre,  with  excellent  shipping  facili 
to  all  points  of  the  compasa.     The  conclusion 
inevitalfle,  at  least  to  the  publishers  of  the 
plilet,  tliat  Scranton  is  a  very  desirable  place  tf» 
the  establishment  of  industries  requiring  cbespj 
fuel  and  iiower. 

—  An   experiment    with   a   new    hydro-c 
fuel  burner  for  locomotives  was  recently  1 
the  Third  Avenue  elevated  railroad   in  thi3< 
The  burner  is  about  six  inches  in  length  by  fit 
diameter.     A  spray  of  petroleum    and  steam  ' 
forced  through  perforations  in    tbe  burner, 
ducing  a  large  volume  of  flame  :  but,  thruugh  i 
ability   to  control    the   draught   of   liie 
combustion  was    imjierfect,  and   the  exp 
was   a   failure.     This   was  only    on©  of    a 
series  of  experiments  with  similar  dei-ice*i  i 
of  which  has  8uc*ceeded.     As  the  i- 
coal  on  the  Iwomotives  of  the  eJ»  ^ 
averages  only   two  and    six-tenth-     ^■ 
horse-power  developed,  there  wimj.l  ^f. m  ; 
field  for  the  economic  substitution  of  ptAratouB  ^ 
at  present  prices. 


-^    *' 


lAY.  OCTOBER  20,  1880. 


rfiAT  AND  CRITICISM. 

I'WRiTEii  ill  tlie    Sineto'nfh   cenfnry 
[given  lis  an  interesting  article  on 
lie  refers,  of  course,  to  Enfij^lis)* 
of  his  dnta  and  all  of  his  oonchi- 
oung  women  quite  as  woll  as  their 
He  shows  that  authors  for  pirls 
Sloped,  and  form  rjuite  as  distinct  a. 
Venie,  Hughes,  and   others    who 
Barily  for  boys.     Awouk  thin  cUias  he 
|||es<lames   Alcott,    Uotlge.   Marslmll, 
e,  Bt»tile.  Symington.  Owen,  Sewell, 
jltnes.  Meade,  ami  Yonge.     To  Mihs 
iJer  himself  awards  first  place,  and 
ghly  of  her  hxKjks.     He  finds  tlmt 
tone  p^i'^Twlt^  nineh.  if  not  all.  of 
» titeratiirt*  for  ^irls.  nn*l  siivs  its  teach- 
mnied  up  thus  :  '*  If  you  are  wicked, 
fUA  \  and  when  you  have  reformed. 
Good  biographies,  he  continues, 
ading  for  KJrls.  for  "  fiction  should 
.  i;irl-life,  biography  should    impart 
land  poetry  ^race."     Some  interest- 
pare  appende<J  to  the  article,  being 
I  answers  by  one  thousand  girls  be- 
I  of  eleven  and  nineteen. 


J  to  the  two  questions,  '  Who  is  your 
r't"  and  'Who  is  your  favorite 
are  added,  together  with  the  fol- 
llioee  names  receiving  fewer  than  five 
Bitted  :  Dickens  receives  3S0  votes  ; 
arles  Kingsley,  91  ;  Charlotte  M. 
Bhaksfieare,  73 ;  E.  Wetherelt,  54  ; 
It ;  Lord  Lytton,  41 :  LonKfell«iw.  31  ; 
[bO;  Canon  Farrar.  22:  Thackeray, 
I;  &lacau1ay,  13  ;  Mise  Alcott,  12; 
i ;  Tennyson.  9  ;  Carlyle,  6  :  Ruskin, 
nte.  5.  The  above,  being  the  vote 
"the  principal  authors,  is  curious  in 
^I^ects.  First,  it  is  odd  that  authors 
orks  are  classic  should  so  far  oxit strip 
ppeal  especially  to  a  girl  audience. 
|explained  either  by  saying  that  the 
tiames  of  authors  whose   works 


they  knew  they  should  read  rather  than  thase 
whose  works  they  actxially  do  read  ;  or  it  may  be 
tlmt  the  parents  and  teachers  generally  recom- 
mend such  authors  as  Dickens  and  Scott,  and  that 
their  advice  is  more  generally  foUoweti  than  is 
usually  believed.  Again,  it  Ls  curious  to  see 
Longfellow  so  far  ahead  of  Tennyson,  Carl  vie,  and 
MacauJay,  in  a  Ust  made  up  by  English  girls. 


The  question  has  often  been  asked.  For 
what  purpose  were  mosquitoes  created?  Dr. 
Finlay  of  Havana  seems  to  have  answeretl  the 
question,  in  part  at  least,  by  announcing  that  the 
mosquito  is  one  of  the  active  agents  in  I  he  spread 
of  yellow-fever.  The  doctor's  theory  is,  that  the 
sting  of  the  insect,  after  penetrating  the  skin  of 
a  yellow-fever  patient,  retains  on  its  exterior  the 
gertus  of  the  disease,  which  may  thus  be  con- 
veyed to  the  next  person  it  attacks.  As  a  result 
of  his  study,  he  flntls  that  every  mosquito  tliat 
stings  may  be  considered  a  fecundated  female, 
and  will  prolwibly  dejxwit  its  eggs  within  a  few 
days  after  its  bite^  provided  it  can  find  water  in 
which  to  deposit  them.  The  young  mosquito 
will  be  developed  in  about  three  weeks.  As  the 
eggs  are  dejioeited  in  the  locality  where  the  female 
stung  its  victim,  the  young  would  also  be  pro- 
duced there,  and,  finding  the  yellow-fever  patient 
near  by,  would  sting  him,  become  infecte<l,  and 
carry  the  germs  to  other  human  beings.  Dr. 
Finlay  believes  that  yellow-fever  is  not  trans- 
mitted through  the  air  nor  by  contact,  but  by 
inoculation,  largely  by  means  of  the  mosquito. 
He  regards  the  disease  as  incafiable  of  propagation 
wherever  tropical  mosquitoes  do  not  or  are  not 
likf^ly  to  exist ;  ceasing  to  be  epidemic  at  the 
same  limits  of  temperature  and  altitude  which 
are  incompatible  with  the  functional  activity  of 
the  insect,  and  spreading  wherever  the  mt^jquito 
abounds  Dr.  Finlay  reports,  as  condrming  hia 
views,  that  in  the  summer  of  1885  mosquitoes 
were  scarce  in  Havana,  but  were  very  numerous 
in  the  autumn,  and  that,  although  the  summer  was 
uniu.sually  hot,  yellow-fever  cases  were  few  in 
number,  but  in  Ort<»ber  and  November  increased 
considerably.  The  subject  which  has  been  thus 
brought  to  the  attention  of  medical  men  and  sani- 
tarians ia   one  which,  it  would  aeem,  admits  of 
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proof  or  disproof :  and  the  experience  of  others 
practising  in  regions  where  yellow-fever  prevails 
will  doubtless  elucidate  the  question. 


If.  as  mant  thinkers  claim,  the  chief  philo- 
sophic interest  in  England  now  centres  about 
psychology,  the  current  issue  of  Mbid  cannot  be 
cUed  as  evidence  to  the  contrary.  It  is  distinctly 
psychological.  Professor  Bain  writes  approvingly 
of  Mr.  James  Ward's  Encyclopaedia  Britannica 
article  on  '  Psychology,"  though,  of  coutse,  ujen- 
tioning  his  points  of  difference  from  the  Cam- 
bridge professor.  Professor  Bain's  argument,  that 
a  series  of  states  can  be  aware  of  itself,  seems  to 
us  very  weak  and  inconclusive.  The  president  of 
the  Aristotelian  society,  Mr.  Shadworlh  H.  Hodg- 
son, takes  up  the  articles  by  John  Dewey  of 
Michigan  university,  which  appeared  lately  in 
Mind,  uud  attacks  them  vigorously  as  based  on 
'unwarrantable  assumptions.'  Mr.  Hodgson  has 
DO  difficulty  in  making  out  a  case.  The  following 
article  on  Hegel's  conception  of  nature,  by  S. 
Alexander,  is  far  more  clear  and  interesting  than 
expositions  of  Hegel  usually  are.  Dr.  CattcU 
continues  the  record  of  his  psycho-physical  ex- 
periments, treating  now  of  will-time  and  of  the 
influence  of  attention,  fatig:ue,  and  practice  on  the 
duration  of  cerebral  operations.  Joseph  Jastrow 
records  Ids  investigations  into  the  perception  of 
space  by  disparate  senses.  The  book  reviews  are 
as  full  and  valuable  as  usual. 


The  dboree  to  which  the  medical  charities  are 
abused  in  this  country  is  beyond  coruputation. 
Hospitals  an4l  diBj^usaries  which  were  organized 
for  the  relief  of  the  poor  are  daily  thronged  with 
the  well-to-do  ;  and  even  the  rich  do  not  scorn  to 
take  advantage  of  the  services  of  the  physicians 
which  can  lliere  In?  obtained  gratuitously.  It  was 
recently  estimated  tliot  about  one-fourth  of  the 
inhabitants  of  Boston  were  receiving  medical  treat- 
ment  free  ;  in  London  and  New  York  the  propor- 
tion is  abcjut  the  same  ;  in  Phihuieiphia  it  is  one- 
fifth  ;  and  in  Liver|x>ol,  21>9,5JiiU  persons  in  a  popu- 
lation of  570.724,  or  more  than  one-half,  are, 
according  to  the  British  medical Jotimal,  receiving 
free  treatment  in  their  illness.  The  writer  knew 
of  a  case  in  one  of  our  large  cities  where  a  lady 
came  to  a  disi)en8ary  for  treatment  in  her  carriage, 
leaving  it  a  block  away,  and  walking  that  addi- 
tional distance.  Physicians  on  duty  at  these 
places  not  infrequently  learn  that  their  patients 
have  been  spending  a  |>ortion  of  ihe  summer  at 


Long  Branch  or  in  the  Catskitla.  Dr.] 
gett  of  Boston  read  a  very  interesting | 
subject  before  the  Massachusetts  me 
calling  attention  to  the  abuse  of  the  pr 
ods,  and  suggesting  a  plan  for  their 
based  ufion  practical  exrK?riment9  of  j 
this  direction,  which  have  been  carr 
success  since  IfSfH.  Briefly,  his  ph 
ascertaining  the  financial  condition 
cant,  and,  if  be  finds  him  able  to  pay  ti 
ment.  to  refuse  to  prescribe  for  him  at  thfl 
sary.  Dr.  Doggel  t  has  found  tlmt  thk 
reduced  to  a  minimum  appUcntioc 
whose  means  will  ()ermit  them  to  en 
siciun  at  their  own  homes,  while  at  i 
it  has  not  prevented  the  relief  of 
indeed  has  been  greatly  to  their  ad  va 
mitting  tlie  physicians  in  attendance| 
})en8aries  to  give  them  more  time 
Dr.  Hall,  of  the  northern  dispensary  < 
has  followed  a  somewhat  similar  pl3 
results.  Dr.  Derby  of  Boston,  in  sjh 
methods  to  correct  these  abuses,  says^l 
tion  of  the  whole  matter  seems  to 
that  I  mention  it  with  dillSdence.  ft 
accept  the  principle  that  the  out^p 
ment  is  for  the  benefit  of  those 
means  would  prevent  their  obtainin| 
where,  and  toleave  the  application  of  I 
to  the  physician  in  attendance.  Whfl 
in  the  dress,  manner,  or  statement  of  i 
causes  hesitancy  to  be  felt,  a  few 
with  tact  and  kindness,  will  readilj 
matter  ;  or,  if  any  doubt  should  still] 
applicant  for  aid  should  certainly  rvc 
fit."  The  evils  of  this  gratuitous 
those  who  are  able  to  pay  are  many,  i 
of  which  is  the  effect  upon  thocje  wt 
lessening  their  self-respect,  and  causing  i 
look  about  for  gratuitous  assistance  in  otb^ 
tions.  If  a  central  bureau  could  be  estalil 
investigate  the  claims  of  all  applicants  1 
dispensary  treatment,  much  good  would 
complished.  UnlesB  tliia  w.^a  done,  or  eoii 
generally  adoi»ted,  the  rejected  ones  ' 
at  other  dispensaries  and  be  treated  1 


The  MeteorologUchf  zdtschri/t  (Bejrh 
contains  a  note  by  Lieutenant  Sobiecxkr 
Austrian  navy  on  the  meteorological  aUi 
the  West  Indies,  which  he  Imd  oppcvtu 
visiting.  Mention  is  made  of  the  formercfl 
ment  of  etatione  during  the  hurricaiw  ma 


scmwcE. 


381 


in  coDoectioa  w^th  our  signal  aorvioe, 
itly  altandoued  by  reason  of  an  imfortu- 
l  unwise  eccfuoiuy.  The  more  important 
ions,  fitted  with  giXMl  instruments  and 
of  good  observers,  an?  as  follows : 
Culja,  at  the  Jesuit  college,  in  charge  of 
njlo  Vifiez ;  Kingston,  Jamaica,  in  charge 
'.  Maxwell  Hall ;  Port  au  Prince,  Hayti, 
by  Jeeuit  j>riestH  ;  two  in  San  Juan,  Porto 
me  controlled  by  the  government,  the 
I  a  Jesuit  monastery.  Besides  these,  there 
ards  of  leas  di^iail  kept  at  Santiago,  Cuba, 
the  several  English  islands ;  but  they  are 
>Iidhed  in  good  or  eaaily  accessible  form,  if 
led  at  all.  Considering  the  direct  impor- 
)f  uniform  series  of  oljeervations  on  the  An- 
ipecially  daring  tl»e  hurricane  season,  and 
Obabillty  that  observers  could  be  found 
instruments  could  be  supplied  to  them, 
d  commends  itself  to  international  culti- 
;  and  ia  time  we  trust  to  see  our  hydro- 
and  signal  offices  taking  the  lead  together 
t(rork,  to  which  other  nations  will  undoubt- 
tribute  a  valuable  aaaistauce. 


I.EQ1SLATORS  of  European  couutrieB  seem 
ver  on  the  alert  to  devise  meane  by  which 
leral  health  and  vigor  of  the  youth  may  be 
d.  While  it  may  be  true  that  the  real 
wtiich  actuates  these  efforts  ia  not  a 
jtbropic  one.  but  \a  rather  with  the  idea  of 
up  material  for  an  army  with  which  to 
the  fatlierland  or  to  carry  conquest  into 
ouulries.  atill  the  end  which  is  reached  is  a 
ineHcial  one.  By  a  law  recently  enacted 
lany  and  Switzerland,  the  principals  of  all 
I  are  re(|aired  to  dismiss  their  pupils  at  noon 
day  on  which  the  thermometer  registers, 
iM.,  30°  Reaumur  (77°  F.).  We  commend 
idxm  as  worthy  of  reproduction  in  this 
to  those  who,  during  the  coming  year, 
re  in  our  slate  legislatures. 


FRELIMIXAAY   ACXX)UNT  of  an  analysis  of 
Kxican  codices  which  afipears  in  this  number 
aroused  an  unusuiil  interest  in  the  sec- 
■itthropolotgy  at  the  recent  meeting  of  the 
association.     All  previous  attempts  at 
these  queerly    artificial  systems  of 
writings  were  confessedly  inadequate ;  and 
inciple  of   ascribing  a  phonetic  value  to 
ten».  and  not  a  merely  symbolic  one, 


is  as  rich  in  its  consequences  as  it  was  unexpected. 
It  ia  highly  improbable  that  a  method  of  interpre- 
tation yielding  such  deflnite  and  rational  results 
even  in  a  small  number  of  instances  should  not  be 
the  key  to  a  large  (x>rtion  of  the  writings ;  just  as 
improbable,  for  example,  as  that  a  thousand  let- 
ters of  a  printer's  *  pie '  should  liappen  to  form 
rational  sentences.  Moreover,  the  discovery  of 
the  determinative  signs  does  much  to  complete 
whatever  gap  may  have  been  left  in  the  evidence. 
Linguists  and  anthropologists  alike  will  await  with 
anxiety  the  results  of  the  applieation  of  this 
promising  innovation  to  the  mytterious  remains 
of  Mexican  thought  and  custijras. 


TECHNICAL  EDUCATION. 

It  is  pleasant  to  notice  that  the  subject  of  tech- 
nical education  and  manual  instruction  in  oon- 
neotion  with  the  public-school  system  is  being 
actively  and  fuvorabh'  discussed  in  New  York 
City.  The  Ijtiard  of  education  some  time  ago 
appointed  Messrs.  Dewitt  J.  Selignmn,  Henry  L. 
Bprague,  and  E.  J.  H.  Tauisen  a  special  committee 
to  make  a  report  on  the  suV»ject  of  technical  edu- 
cation, and  on  Oct.  13  their  report  was  received 
and  discussed  by  the  board.  The  report  emphati- 
cally favors  the  inti'oduction  of  manual  training 
into  the  public-srlnwl  sysstem,  and  points  out  that 
it  may  be  accoaiplishtHl  in  one  of  two  ways  :  first, 
separate  schools  for  manual  training  may  be 
established  ;  or.  secondly,  it  may  be  marie  part  of 
the  regtilar  course  of  study,  as  now  jmrsued  in 
the  various  schools.  Inasmuch  as  the  BU|>erin- 
tendent  of  school  buildings  reported  that  there 
were  vacant  rooms  in  various  schools,  the  com- 
mittee was  of  opinion  that  mechanical  or  con- 
structive drawing,  modelling  in  clay,  wood-work- 
ing by  means  of  hand- tools,  etc.,  could  be  taught 
immediately,  such  vacant  rooms  being  used  for 
the  i>urpose.  To  carry  out  the  proposed  experi- 
ment in  male  grammar  schools,  the  committee 
aake<l  the  board  of  education  to  apply  to  tlie 
hoixnl  of  estimate  and  apportionment  for  an  ap- 
propriation of  fifty  thousand  doUans. 

Tlie  manual  training  of  girls  was  not  overlooked 
by  the  committee,  and  an  additional  ten  thousand 
dollars  was  asked  for  in  order  to  introduce  ex- 
perimentally into  the  female  grammar  schools 
instruction  in  eleraentarj'  cooking  (twelve  lessons, 
of  two  hours  each,  would  suilice,  in  the  com- 
mittee's opinion),  instruction  in  sewing  (sewing  is 
now  compulsory  one  hoar  a  week  in  the  primary 
schools  for  girls),  and  to  provide  for  courses  of 
lectures  to  the  older  girls  on  the  elementary  rules 
of  housekeeping.     Some  discussion  arose  concern- 
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ing  the  adoption  of  tho  report,  som«i  of  the  older 
tnembt'rs  of  the  board  of  education  seemingly  re- 
garding the  proposed  innovation  as  a  reflection  on 
the  cliaracter  of  tlie  education  now  given,  and 
therefore  opposing  it. 

Unfortunately  the  special  committee  was  de- 
feate»l  in  its  request  for  immediate  action  ;  and, 
aslhe  report  was  referreij  to  the  standing  com- 
mittee on  the  course  of  study,  it  is  hardly  |X)ssi- 
ble  that,  even  if  it  is  finally  adopted,  any  thing 
can  be  accomplished  under  it  for  another  year. 
But  the  re|Kjrt  itself,  the  favorable  reception  it 
has  met  with  in  the  press  and  among  all  intelli- 
gent citizens,  and  much  of  the  discussion  con- 
ceraing  it  in  the  Ixiard  of  education  itself,  clearly 
indicate  that  this  projK^sed  advance  in  the  com- 
mon-school system  of  the  meti'opolis  will  8o<jn  be- 
come an  accomplishtrd  fact.  It  is  only  a  question 
of  time  now,  and  we  trust  of  a  short  time. 


ANNVAL   MEETING  OF   THE   NEW  ENG- 
LAND METEOliOLOOICAL    HOCIETY. 

The  tliinl  annual  meeting  of  the  Nt'W  England 
meteorological  society  was  held  at  tlie  Institute  of 
teclinolog>',  Boston,  Oct.  19.  Prof.  J.  D.  Whit- 
ney read  a  |)aper  on  'Rainfall  statistics  in  the 
United  States.'  considering  especially  the  state- 
ments that  have  been  made  concerning  the  in- 
crease of  raiiLfall  on  the  western  plains  as  a  result 
of  cultivation  of  tiio  ground.  These  statements 
are  considered  altogether  uutru?t\vorthy.  In  dry 
regions  the  amount  of  precipitation  is  generally 
variable.  The  records  kept  in  the  west  are  seldom 
of  long  enough  iieriwi,  of  suttlcietit  accuracy,  or 
of  sufficient  uniformity,  to  decide  so  large  a 
question.  Moreover,  in  the  eastern  part  of  the 
coiuitry,  where  long  records  have  been  kept,  no 
definite  \  ariatii»n  in  the  precipitation  is  found. 

Mr.  8.  A.  Elliot  read  an  essay  on  the  '  ReUitions 
of  forest*  to  rainfall  and  water-supply.'  The  com- 
mon opinion  that  forests  increase  and  clearings 
decrease  the  rainfall  was  traced  to  the  authority 
of  eminent  writers,  Ixised,  not  on  well-kept  obser- 
vations of  rainfall  under  these  contrasted  con- 
ditions, but  chiefly  on  the  well-known  diminution 
of  Htream-fiow  in  cleared  districts.  Tliis.  how- 
ever, may  be  due  to  increased  evaporation 
rather  than  to  decreased  rainftill.  Forests  un- 
doubtedly retard  evaporation  of  fallen  water, 
but  it  is  very  problematic  if  they  increase  the 
amount  that  falls.  Mr.  Fitzgerald  commented  on 
this  by  referring  to  a  statement,  apparently  on  the 
authority  of  DeLesseps.  that  the  rainfall  along  the 
Suez  canal  had  increased  since  trees  were  planted 
there.  On  writing  directly  to  DeLesseps,  answer 
was  received  that  he  had  made  no  such  stutement. 


and  that  there  were  no  facts  to  support  l1 
Davis  addetl,  that,  if  the  crjiuses  coutrollim 
fall  be  sei>anited  into  those  dependent  on  \ 
dependent  of  forests,  we  tin«l  that  the  bit 
now  powerless  to  produce  forests  in  fti 
countries,  such  as  those  around  tho  eastei 
iterranean,  an«l  therei'ore  could  not  hav( 
nated  the  forests  once  there,  unless  fora 
ditTerent  value  from  now  ;  but,  if  it  be  a4 
that  these  non-forest  causes  vary,  Uie  def^O 
may  lie  due  to  natural  changes,  not  to  tli 
of  man. 

Several   seismoscopes  and  a  series    of 
graphs  illustrating  the  effects  of  the  C%n 
earthquake,   lent  by  the  U.  S.  ge<>*  1 

were  exhibited  and  explained  at  th 

In  the  absence  of  the  director,  Professor 
an  informal  rejxjrt  on  the  work  of  tbe  yrt 
presented  by  the  secretary.  Members  non 
ber  110,  against  95  last  year,  anil  inelad 
known  meteorologists  outside  of  New  Ei: 
Tlie  monthly  bulletin  hsia  been  regularly 
and  recent  numbers  include  reports  from 
151  observers,  against  123  last  year.  .More 
tiou  hits  been  devoted  to  improviuK  tbe  chi 
of  the  ot>8ervations  than  to  increasi-  ,{ 

of  stations.     Free  tests  of  tnstniin  j 

to  observers  reporting  to  the  80ci«.«t>  Itu* 
begun  by  Prof.  S.  W.  Holmnn.  Three 
observers  have  been  lost  by  <leath,  —  Hon. 
Doion,  Woodstock.  Vt. ;  Dr.  B.  F.  llarriaot 
lingford,  Conn.  ;  and  Mr.  R.  H.  Gjirdinec 
diner.  Me.  The  records  of  the  last  two  \ 
continued.  Sjjecial  investtgiitions,  supper 
gi-ants  from  scientific  funds,  have  1>t«ea 
taken :  a  report  on  thunderstorms  in  J<fe' 
land  in  1885,  by  tbe  secretary,  is  thtia  alrH 
tributed  to  members ;  and  a  re|>ort  on  the 
bution  of  rain  in  cyclonic  storms,  by  the  di 
is  now  in  press.  Wbile  such  fiHJoial  stn<| 
generously  supported,  the  society  still  m 
increase  its  membership  for  the  snppuci 
regular  work. 

PARTS  LETTER. 
M.  Ch.  Zenoer  recently  mide  known, 
meeting  of  the  Acailemy  of  sciences, 
teresting  facts  concerning  the  singular  pi 
that  different  substiuices  have  of  giving  hu 
rays  in  darkness  after  having  bocu  expn 
sokir  or  even  diffused  light.  M.  Zeoger  tvii 
that  Mont  Blanc  emit?,  till  aIxiuI  balf-t« 
in  the  evening,  a  peculiar  blue-gre<»n  lighl 
similar  to  that  given  by  Lake  Leauin  ;  and 
lieved  that  this  light  originates  in  thr  ioe 
ghiciers  as  well  as  in  the  lime  of  the  rorka.  1 
ing  it  might  be  poesible  to  take  n  (ihokiSP 
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by  niglit.  he  spread  on  a  plate  of 
lajer  of  phosphor  of  Balmain,  and 
lera,  ejtictly  as  if  it  were  a  JM^nHitive 
a  few  3e<:ond8,  the  plate  wad  taken 
lera,  and  left  in  the  dark,  in  con- 
"wi  ordinary  sensitive  plate.  An  hour 
Is  last  plate  presented  a  good  photograph 
\vvc  which  had  been  fotU'«ed  u|K>ti  the 
aaafeti  plate.  Believing  that  carbonate  of 
ex(«eure  to  the  rays  of  the  Bun, 
It  and  give  it  ofT  in  darkness, 
s  may  not  be  i)erceptible  to  the 
illowecl  a  phosphorize*!  plate  to 
fticus  of  a  cauiira  for  a  quarter  of 
midnight,  on  the  terrace  of  the  aa- 
?rvatory  of  Prague*  This  plate  was 
[pome  hours  in  contact  with  an  ordi- 
phie  plate  :  ami  the  result  was  very 
.since  the  monumeutti  and  towers 
>le  imace  had  been  concentrated  on 
in  tlie  camera,  came  out  very  well  on 
id.  Another  experiment  was  the  fallow- 
ece  of  white  pa[>er,  with  a  picture  or  some 
D  or  printed  on  it.  was  left  in  the  sun- 
faour  and  then  put  in  the  dark,  incon- 
inary  seuHitive  paj>er.  The  experiment 
d  well,  and  M.  Zenger  has  siuce  uiied  this 
3  copy  bills  and  notes.  Of  couree,  black 
ne  out  white.  «nd  wliite  ones,  black.  The 
it  of  M.  Ztfnger'a  researches  is.  that 
ic&i  absorb  luminous  rays  duiing  the 
ight  emit  these  rays  in  such  a  nian- 
ble  to  impress  sensitive  plates,  al- 
do  not  impress  the  retina. 
It  coimtry  in  Europe  is  not  the  state 
or  the  republics  of  San  Marino  or  of 
ny  think  :  it  is  a  yet  smaller  lerri- 
.me  is  hardly  known  outside  of  its 
I.  and  compared  to  which  the  above- 
ttea  assume  a  gigantic  apiie&rance. 
of  Moresnet  is  about  halfway  be> 
and  Aachen,  between  Belgium 
It  comprises  six  square  kilome- 
thoosand  intiabitants,  and  Ih  situated 
ty  valley.  It  is  completely  inde- 
wealth  consists  mainly  in  tin  ore. 
the  Napoleonic  wars,  a  committee 
to  establish  the  frontier  l»etween 
id  Belgium  All  went  right  till 
approache*!.  Here  the  delegates 
,ch  wanted  Moresnet  for  his  coun- 
,t  of  the  riches  under  ground.  Aa  no 
could  l>e  arrived  at,  it  was  agreed 
of  land  should  remain  iude|>endent, 
ing  to  neither  country.  At  that  time 
a  l»eggarly  collection  of  some  lifty 
>nt,  although  still  a  very  young  slate, 


it  is  in  a  prosperous  condition,  and  coraprisee  more 
than  eight  hundred  houses.  Agricultural  and 
industrial  pursuits  are  carried  on  to  a  considerable 
extent.  It  is  governed  by  a  mayor,  or  burgomas- 
tei-,  chosen  by  two  delegates,  —  one  German,  and 
one  Belgian.  This  imposing  official  —  a  pros]jerou8 
and  hearty  farmer  —  has  a  second,  an  old  doctor, 
and  presides  over  an  as8€m>>ly  of  ten,  chosen  by 
himself.  This  assembly  does  all  the  business  un- 
der his  supervision.  Nol>ody  votes  in  Moresnet. 
There  is  no  military  service,  and  only  six  francs 
taxes.  The  revenue  amounts  to  about  twelve 
thousand  francs,  and  is  quite  enough  to  pay  for 
the  roads,  schools,  and  the  militarj'  force,  which 
comprises  one  man  of  undefined  grade.  It  would 
Beem  that  the  mayor  ought  to  be  satisfied  with 
the  state  of  things.  Not  so,  however :  this  am- 
bitious man  wants  to  find  miiteral  waters  in  his 
territory.  But  none  are  to  l>e  found  yet,  so  he 
consoles  himself  by  manufacturing  sixla- water. 
Another  of  his  ambitions  is  that  Mor^gnet  should 
stamp  it,s  own  stamps,  and  have  his  effigy  on 
them.  But  the  delegates  fro.m  Germany  and 
Belgium  do  not  see  the  us©  of  the  thing. 

Unfortunately,  tish-culture  amounts  to  nothing 
in  France.  Nobo<ly  seems  to  take  any  interest  in 
it,  nor  to  realize  how  very  useful  and  profitable  it 
might  be  to  all  if  the  rivers  and  streams  were 
care<l  for,  and  fishes  reared,  and  protected  while 
young.  The  French  fisheries  are  very  poor  in- 
dee<l,  and  it  would  require  an  intelligent  and  ener- 
getic man  to  call  the  attention  of  coniijetent 
authorities  to  the  fact,  and  try  to  secure  their 
go<'>d-will.  River  and  iwnd  tisheries  amount 
almost  to  nothing,  but  as  yet  the  marine  fisheries 
have  l)een  very  pro6i>eroua.  This  year,  however, 
sardines  are  very  scarce.  This  fact  is  a  very 
serious  one,  since  some  sixty  thousand  persons  nre 
occupie<l  in  the  sardine-ftshories.  It  seems  that 
this  fish  is  prevented  from  following  its  natural 
course  alongside  the  French  coast,  from  Biarrits 
up  to  Brittany,  by  the  Portuguese  fishermen, 
who,  it  is  8ai<l,  as  soon  as  the  fish  arrive  from  the 
south,  8|»read  large  nets,  many  kilometres  long,  in 
their  course,  and  .so  prevent  them  from  going  any 
farther.  So  they  all  turn  back  for  a  while,  but 
some  time  after,  they  try  to  pass.  This  ^ivts  the 
Portuguese  a  second  fishing-season.  The  fact  is, 
that  in  Portugal  the  fisheries  are  very  prosjierous, 
and  that  sardines  are  sold  this  year  at  the  rate  of 
a  franc  and  a  half  or  two  francs  per  thousand. 
In  France  they  are  so  scarce  that  they  range  be- 
tween six  and  eight  francs  (the  small  ones) :  fine 
sardines  are  sold  at  from  thirty-five  to  forty -five 
francs  per  thousand. 

A  new  balloon  has  been  recently  tested  in  Paris. 
It  was  built  by  an  engineer  whose  name  is  not 
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yet  made  ktiown,  M.  H.  conBiders  that  it  causes 
great  loss  of  force  to  put  the  motor  power  in  the 
basket,  and  th.it.  if  it  were  applied  on  tlje  sides 
of  the  balloon,  a  great  deal  less  would  be  reijuiretl 
to  give  much  more  satisfaftorj  i-eaults.  as  the 
power  would  art  at  the  ix)int  where  the  resist- 
ance ia  greatoHt.  So  he  has  given  his  ball»x»n 
a  cigar-like  shape,  and,  instead  of  a  propeller  un- 
derneath it,  he  has  used  a  pair  of  winRS  on  the 
sides  of  the  tialloon  :  they  are  put  in  motion  by 
electricity,  which  is  generated  in  the  basket,  and 
conducted  b.v  two  wires  to  the  wings.  With  this 
contrivance,  M.  H.  believes  he  can  obtain  the  same 
results  as  AfM.  Renard  and  Krebe,  with  less  |)Ower. 
A  public  experiment,  some  days  ago,  gave,  it 
seems,  very  satisfactory  reeult**,  and  the  Imlloon 
was  worked  very  well.  Another  balloon  ia  lieing 
prepared,  and  M.  H.  ia  confident  that  it  will  be 
quite  a  success. 

M.  d'Ar^ouval,  an  able  physiologist,  and  assist- 
ant to  Dr  Brown-^Secpiard,  published  some  time 
ago  some  interesting  facts  c«»ncerning  the  produc- 
tion of  heat  in  muscular  tisane.  The  fact  that 
heat  is  developt^d  when  a  muscle  crtntnicts,  is  well 
known.  Many  physiologis^ts  have  made  the  ex- 
periment, which  coiisiHta  in  a  repeated  and  violent 
stimulation  of  the  motor  nerve,  inducing  tetanic 
spasms  and  a  rise  of  temperature  in  the  mitscles. 
M.  d'j'Vrsouval  has  shown  tluit  it  is  not  necessary 
to  stimulate  the  nerve  in  such  a  manner  as  to  in- 
duce tetanic  spjiams  :  weak  atimulations,  that  do 
not  bring  on  any  contraction  whatever,  l>eing  too 
weak  to  do  so,  are  accompanie<l  by  a  thermic  riae. 
Of  course,  the  rise  ia  not  a  iiigh  one,  hut  it  is 
measurable.  M.  d'Arsoiival  d<>es  not  Ijelieve  that 
the  development  uf  heat  in  (organic  Ixidies  is  a 
primary  fact :  on  the  contrary,  he  thinks  that 
electricity  is  the  first  agency,  and  that  heat  results 
from  the  tranaformation.  However,  new  experi- 
ments are  nec<«ifmry  to  ascertain  this  point. 

M.  L.  Grandeau,  the  director  of  the  agricultural 
station  of  Nancy,  has  recently  puMi^ihed  two 
interesting  pa]jers  concerning  a  trip  lie  made  Ln 
Switzerlaud,  cluring  w^hich  he  gave  mucli  atten- 
tion to  the  agricultural  productions  of  that  coun- 
try., There  are  in  Switzerland  some  3t>,000  square 
kilometres  devoted  to  agricniltural  [mrauits,  31,000 
to  iiasttire-land,  7,700  to  forests,  and  30<)  to  vine- 
yards. Thfl  greater  part  of  the  21, BOO  m  merely 
pasture-laud  (70  per  cent):  the  remainder  (30  per 
cent)  is  viwd  to  grow  wheat.  The  pasture-land  is 
used  only  for  cattle- raising.  Qorses  would  not  do 
well  in  Switzerland,  on  account  of  the  climate. 
In  Europe  the  increase  of  population  h.is  been 
much  greater  than  that  of  meat-priMl action. 
There  is  less  meat  to  be  had  to-day  |jer  individual 
than  there  was  fifty  or  sixty  years  ago.    Cattle- 


raising  is  a  profitable  bosinees,  bnt  it  cai^ 
become  important  enough  in  Swit&erlaod  i 
of  ex{>ortation.  If  some  cattle  are  exported 
more  are  imported  :  the  excess  of  imp^ 
over  exportation  ia  fifty  per  cent,  and  nrioj 
most  rtwias  peasants  have  only  orte  or  tW 
(3H.0(K)  have  only  one,  and  52.000  have  i 
four),  an  association  system  has  l^een  oijj 
in  many  parts  of  Switzerland,  after  an  ol 
of  Franche-Comte.  It  works  as  foUowi 
twenty  or  thirty  peasants  put  their  cow 
in  a  herd,  sending  only  as  many  as  the 
dispose  of  in  the  mountains  can  feeiL 
in  charge  of  the  henl,  who  every  d 
cows  and  cares  for  them,  and  mak( 
during  the  summer  season.  When 
in,  the  herd  is  brought  down  to  t 
cheeses  are  sold.  The  protits  are  d 
the  proprietors  of  the  cows, 
quantity  of  milk  given  by  each  of 
quantity  is  carefully  noted  every  day  by 
man.  The  result  is.  that,  as  cheese 
better  than  milk,  the  IienefiU?  for  ei 
are  nearly  doidile  what  they  would 
had  tlie  milk  been  sold  as  sticb 
generally  used  to  feetl  pigs,  but  of  la 
proposed  to  make  milk-sugar  from  ii 
of  the  whey  contains  some  four  nr 
this  sugar,  which  sells  at  one  huntire*! 
dred  and  ten  franca  per  hundred  kil< 
Switzerland  as  well  as  elsewhere,  the 
system  among  small  proprietors 
proves  very  profitable  and  useful, 
gave  an  interesting  account  of  his 
Swiss  works  of  the  Anglo-Swiss  ccmden« 
company,  built  in  the  village  of  Cham  I 
countrymen  MM.  Pa^e.  The  idea  of  coci 
Swiss  milk  originat»Hi  in  IHQO,  and  was  pi| 
by  M.  G.  Page,  at  that  time  American  cc 
Zurich.  He  imi>orted  the  instruments  ii 
the  states,  and  l>egan  immediately.  In  I 
milk  was  furnished  by  268  cows,  and  thu 
prepared  137,0(M)  cans  of  milk.  In  1895, 
years  after  the  first  start,  the  works  of 
dense  the  milk  of  «,0(M)  cows  (fW); 
diem),  and  sell  some  15,0<H),000  or  17, 
We  hear  from  Bologna  that  a  c«i 
just  been  appointed  to  celebrate  the 
the  discovery  of  animal  electricity  by 
is  a  pity  that  frogs  cannot  speak,  for 
their  delegate  would  deliver  on  that  oc 
be  worth  while  hearing.  Frriin  the  day  ' 
noticed  the  movements  which  put  liim 
scent  of  his  discovery,  to  the  present  minal 
many  of  these  unfortunate  creutiirns  hai 
cruel  and  lingering  deaths  1  The  halcooy 
shown  in  B«»logna  on  which  Galvnni  8U«{«o 
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where  he  noticed  for  the  firet  time  the 
^ him  to  his  fertile  discovery. 

qnaM  delivered  a  cominunication 
r  at  the  last  meeting?  of  the  Acade- 
SDcee.  It  i»  known  that  this  phenouie- 
jemlly  ascribed  to  an  hypothetical  coagu- 
ayosin  after  death.  Dr.  Brown-Sequard 
it,  if  hlood  is  injected  in  rij^d  limhe, 
spears  immediately,  and  appears  again 
od  introduction  ceases.  This  fact  haa 
©d  by  him,  even  twenty-eight  days  after 
^  during  the  first  eight  hours  after  death, 
naintained  in  a  state  of  constant  agita- 
neans  of  some  mechanical  contrivance, 
r  appears.  It  is  to  be  jnoted,  also,  that 
s  rigidity  does  not  affect  nervous  excita- 
r,  Brown-Sequanl  does  not  believe  in  the 

myosin -coagulation,  and  thinJia  that 
tissue  retains,  after  death,  a  particular 
»lity. 

\,  concerning  whose  fasting  ex|)eriment 
1  some  particulais  in  my  last  letter,  has 
ly  achieved  his  feat,  and  is  getting  on 
.     He  intendji  to  renew  the  experiment 

However,  he  is  not  considered  as  much 

a  humbug ;  and  to  persons  of  a  scien- 
)f  mind  his  experiment  does  not  seem  to 

conducted  in  a  serious  manner.     As  E. 
>marks  in  a  short  Ixit  '  telling '  paper  on 
t,  there  is  no  proof  whatever  that  M. 
tjot  been  able  to  feed  himself  secretly, 
new  hiyok%  I  must  say  a  word   of  the 

SLshed  during  the  competition  for  fel- 
le  med  ical  school.  Some  subjects  are 
lor  in.stance,  '  On  progress  of  tera- 
ce  Geoffroy  Saint  Hikire'  (by  Prince- 
isculfir  work  and  heat'  (by  Tapie),  '  The 
beat  and  power  in  living  organisms^  (by 
\,  'Alkaloids  of  animal  origin'  (by 
►q).  '  Pigments  and  coloring-matters  of 
momy  '(by  VilJejean), '  Air '  (by  Morelle), 
ifry  and  thermometry'  (by  Malosse). 
sfH^aking.  these  raeraoira  are  gwKl  and 
I,  auti  tliey  give  a  good  idea  of  the 
ite  of  science  concerning  the  questions 
Ihey  refer. 

feBsurs  of  ibe  different  schools  are  com- 
j  Paris,  and  preparing  their  winter  work, 
ilical  school  some  considerable  material 
.re  being  made.  The  new  laboratories 
ill  the  new  building  in  front  of  the  medi- 
,  an»l  tlie  professors  entitled  to  occupy 
going  to  move  their  instruments  and 
rofe^^or  Vulpian  visited  his  lal>oratory 
ilay.  and  was  liappy  to  see  that  he  was 
he  change.  The  fact  is,  that  the  old 
Loccupied  in  some  old  houses  close  to 


the  school  these  monj  years  are  quite  inappropri* 
ate  for  kboratory  work,  space  and  light  being  very- 
scarce.  In  the  new  building,  although  he  will 
have  nothing  very  extraordinary,  he  will  be  much 
better  off.  But  our  best  French  laboratories  are 
small  and  inconvenient  when  compared  toGerman 
ones.  Nevertheless,  France  can  boast  of  many 
gi'eat  phy.«*iologi8ts,  such  as Magendte,  A.  Bernard, 
Vulpian.  Fine  laboratories  do  not  create  genius, 
but  they  help  a  good  deal  in  making  work  easier 
and  more  accurate.  V. 

Paris,  Oct.  IS, 

NOTES  AND  NEWS. 
The  Quarterly  jonrnal  of  economics,  announced 
by  President  Eliot  of  Harvard  at  the  last  com- 
mencement ss  having  its  origin  in  a  fund  of 
fifteen  thousand  dollars  given  to  Harvard  for  the 
purpose  by  John  E.  Thayer,  Esq.,  has  appeared. 
While  primarily  an  economic  periodical,  its  pro- 
spectus does  not  exclude  from  treatment  current 
topics  in  other  branches  of  political  and  social 
science.  In  outward  appearance  the  new  Quarter- 
ly is  very  attractive,  and  the  contente  of  tlus  first 
issue  are  of  excellent  chamcter  and  quality.  Pro- 
fessor Dunbar,  the  editor,  writes  the  opening 
article  on  'The  reaction  in  political  economy.'  To 
him  "  this  movement  appears  to  be  no  revolution, 
but  a  natural  reaction,  probably  salutary,  and 
destinetl  to  promote  ultimately  a  rapid  hut  still 
orderly  development  of  the  science,  upon  the  lines 
laid  down  by  the  great  masters  of  what  Is,  called 
the  deductive  school."  In  view  of  its  historical 
and  ethical  aspect  and  its  directing  the  attention 
of  the  economic  world  to  new  problems,  Professor 
Dunbar  thinks  that  the  importance  of  this  move- 
ment can  hardly  be  overrated  i  but,  nevertheless 
it  is  not  an  absolute  break,  as  is  sometimes  sup- 
posed, in  the  continuity  of  economic  thought. 
The  secontl  article,  by  Mr.  Arthur  T.  Hadley  of 
Yale  college,  treats  of  '  Private  monopolies  and 
public  rights.'  It  deals  prinripally  with  the  railroad 
problem.  Mr.  S.  Dixna  Horlon,  whose  reputation 
is  international,  writes  learnedly  and  cleiu-ly  on 
*  Silver  before  congress  in  1886.'  It  is  a  strong 
argument  for  immediat*^  action  by  cnngress  in 
order  topiitnn  end  to  the  *  present  iimorphoosand 
anomalous  state  of  affairs.'  Folinu  itjg  the  lead- 
ing articles  come  valuable  notes  and  memoranda, 
and  an  interesting  letter  on  economics  in  France 
by  Arthur  Mangin.  The  bibliography  for  the 
quarter  is  appended,  cjirefuUy  cla.ssifie«l,  and  in  an 
appendix  is  included  a  partial  translation  of 
Wagner's  review  of  Cohn's  'System  der  national- 
okonomie,'  from  a  latei  number  of  the  Jahrbucher 
far  n^tional-<ikonomie  u.  ntatisfik.  Tlie  first  num- 
ber  is  in  every  way  commendable,  and  we  can 
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heartily  congratiilate  all  students  and  readers  in 
the  great  fields  of  political  and  social  science  tliat 
it  biiB  been  found  possible  to  found  in  a  single 
year  two  American  quarterlies  to  deal  with  those 
subjects,  and  both  of  the  liiKhesit  order  of  merit. 

—  A  band-book  of  school  superintendents,  for 
1886  ami  1887,  has  l>!^en  issued  by  The  writers'  pub- 
lishing company,  No.  21  IJniversitv  place.  New 
York. 

—  In  the  last  number  of  the  Philosophinche 
nionatHchrifte,  I'rofesaor  SchaH<irschmidt  announces 
that  Professor  Natorp  of  Marburg  will  hereafter 
be  asao*H»ted  with  him  in  the  conduct  of  that  jour- 
nal. 

—  'A  manual  of  hthology,'  bv  E.  H.  Williams. 
jun.  (New  York,  Wiley,  1886),  may  be  of  value  to 
engineers  and  others  who  wish  to  knowsomethinp 
of  the  natnea  and  composition  of  the  commonest 
rocks  in  n  superlifial  way  ;  but  its  title,  '  A  manual 
of  litholo;;y,'  is  certainly  not  warranted  by  any 
thiuK  which  it  contains.  The  author  reKurtls 
only  the  macroscopical  chjiracters  of  minerals  and 
rocks,  which  modern  students  kuow  are,  by 
themselves,  most  unsatisfactory  and  often  mis- 
leading. After  a  few  preliminary  defiuitions.  the 
cou)moneftt  ri)ck -forming  nunorals  are  men- 
tioned, and  a  few  of  their  chnractera  given  with 
more  or  less  accuracy  in  tabular  form.  Then  fol- 
lows an  enumeration  of  the  principal  rock-types, 
with  the  briefest  pa-^sible  dts?cription  of  each. 
The  nomenclature  here  is  quite  antiquated,  and 
employai  apparently  with  no  knowledge  of  the 
recent  advances  in  iietrographical  science.  The 
author's  ditticulty  in  distinguishing  lietween  crys- 
talline and  amorphous  iKwlies  leads  him  through- 
out the  work  into  c«rii>M«  blunders.  Why  the 
peridotite  rx'kn  should  have  Imk'U  placed  in  the 
group  of  "Pijecial  rocks,'  it  is  dillicnlt  to  see. 
Altogether  this  liltle  Inwk  is  very  unMuti.sfactory, 
even  for  the  extremely  liraite*!  held  which  it  at- 
tempts to  cover. 

—  A  fatal  ca"*e  of  ixjisoning  by  bisulpiiide  of 
carlion  has  recently  <x*curre<i  in  England.  The 
patient  was  a  shoemaker.  \vho  was  under  the 
influence  of  liquor  at  the  time  that  he  drank  tfie 
poisonous  liquid.  Although  a  physician  was  in 
attendance  within  tifteen  minutes  filter  the  bisul- 
phide was  taken,  and  applied  the  pmper  treat- 
ment, the  roan  died  in  two  hours. 

—  A  corresp<jndent  of  the  Briihh  medical 
journal,  who  has  bud  large  ex|»erience  in  the  treat- 
ment of  hydrophobia,  says  that  the  usual  duration 
of  the  disease,  from  the  time  of  attack  to  death,  is 
from  three  to  five  days.  lie  had  but  little  diffi- 
culty in  administering  liquids,  if  they  were  of  a 


dark  color,  and  given  from  a  veaael  whi 
not  trausfiarent,  so  that  the  contents  would 
seen  until  the  vessel  was  placed  to  the 

—  Dr.  Joseph  Jones  of  New  OrleanB 
most  highly  the  drinking  of  large  q 
fresh  milk  in  cases  of  arsenical  poisoning 
e.'cplanation  of  it«  action  i«i.  that  it  dU« 
poison,  encloses  it  in  its  coagula,  s)»i>nfb«-? 
flamed  surface   of  the  ntucoua   f 

when  the  stomach  is  capable  of 
digestion,  it    forms   an   aliment   of 
value.     His  exjieriencp  includes  moi 
teen  cases,  all  of  which  lecovered. 

—  Dr.  Mowe  of  Amissville,  Va..  cl 
treated   one   hundred    and    twenty-fi 
djfththeria  without  a  fatal  result 
AUhouRb  he  employs  other  remetli 
he  attributes  his  success  to  btoarlXM 
sium,  which  he  gives  to  an  adult  in  di 
ten  to  twenty  grains  every  two  hours, 
view   of  saturating  the  system   as  soon 
sihle. 

—  A  student  at  an  Arkansas 
making  hydrogen  gas,  applied  a 
lube  from  which  the  gas  was  esca 
air  not  havin;^  lieen  expelle<l,  an  e: 
lowed  which  hurst  the  retort,  the  pieoef 
flying  in  all  directions.  One  of  tlje  stodml 
was  injured  at  the  time  ;  and  as  the  itoa\ 
lately  increasing,  the  eye  having  in  tl»e 
while  become  blind,  and  as  it  was  feand  lh< 
eye  might  lie  Byiniwthetically  affected,  il 
eased  eye  was  removed,  and  enabedded 
tissues  was  found  a  t>iece  of  gli 
long,  13  wide,  and  H  thick. 

—  Tlie  Marchant  steam-engine, 
troduced  in  England,  shows  a  remarkable  m 
in  efticiency,  unles*  there  he  soaie  undisc 
source  of  error  in  recent  tests  made.  Ac< 
to  reports  puhlisheil  in  the  l>indon  Etccti 
view,  in  a  run  of  six  hours  and  a  half  thm_ 
develoiH'd  ninety-eight  horse-power 
sumption  of  fuel  of  77.")!  {Kiuuds  of 
or  0.701  of  a  pound  of  coal  i>er  borsi 
The  accuracy  of  the  methods  emplovi 
the  testa  has  been  questioned  by  experts, 
resulting  controversy  will  only  be  end^ 
ther  and  more  extended  le«ts  under 
satisfactory  to  all,  Tlie  action  of  tl»e  cfiJlHl 
follows :  the  steam,  at  its  initial  preamue. 
from  the  boiler  to  the  high-pressnrB  cyi 
whence  one  third  of  tlie  steam  is  taken  toil 
pressure  cylinder,  expiiuds,  does  its 
exhausted  into  the  vacuum  maint.'iiDed 
denser,  converted  into  water,  and 
ducted    to  the  fiumps  as  feed-water ; 
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two  thirds  of  steam,  ou  leaving  tlie  bigli  pressure 
cylinder,  passes  Into  another,  is  exptinde*!  at  two- 
thirUs  the  stroke,  anfJ.  having  exerted  its  power, 
proceetls  to  a  pump,  where  it  is  again  expanded. 
After  this  the  two-thirds  steam  in  compressed  in 
the  last  pump  iuto  the  one-third  feed-wuter  :  this 
latter  process  is  carrieil  on  at  the  expense  of 
engine-power,  which  is  exerted  not  onJy  in  forcing 
the  steam  into  the  feetl-water.  hut  in  compreasinR 
a  cushion  of  air  maintained  at  a  proper  pressure 
by  means  of  air- pumps.  Thin  cushion  or  air- 
Bpnng,  on  the  return  stroke,  rendei-8  up  its  stored 
energy  by  pushing  or  rcturuiuK  the  combined 
feed  of  steam  and  water  t»ack  to  the  kioiler. 

—  The  next  meeting  of  the  Indiana  academy  of 
sciences  will  l>e  held  at  Indiauajiolia,  I>ec.  20.  It 
kf  proix>sed  tijat  the  papers  presented  to  the  acade- 
my tie  trruupe*)  according  to  the  topic  ;  that  is, 
that  all  palmers  upon  geolo^^y  l>e  brought  together. 
and  all  u|K)n  hiolo^^fv,  et<'.  Those  who  desire  to  j^re- 
senl  pajK-rs  should,  al  their  earliest  convenience, 
send  the  titles  of  their  communications  to  the 
Becret/iry,  Mr.  Am  js  W.  Butler,  Bn>okvilJe,  Frank- 
Lin  county,  Ind. 

—  The  new  U.  S.  cruiser  Bottton.  Mr.  Goulds 
yacbt  Atttlanta.  and  Mr.  Vandcrbilt's  yacht  Alva, 
are  to  Ix-  furni^he^l  with  dense-air  ice-machines, 
which  an.'  now  being  built  at  the  Delamater  iron- 
works In  this  city.  In  these  machines,  which  re- 
quire no  cliemicals,  the  air  is  C(jiupresst«]  and  ex- 
pandeil  l»etween  the  limits  of  twelve  and  four 
atmospheres'  pressure,  being  used  over  and  over 
again  in  what  is  caitled  a  'closed  cycle.'  In  the 
oTfliniiry  cold-air  ice-machines  the  air  is  com- 
pressed and  expanticrl  between  the  limits  of  I  he 
normal  atmosfiheric  den>ity  and  three  or  four 
atmospheres.  The  Kivver  limit  of  density  in  the 
new  machines  —  four  atmospheres  —  is  produced 
and  maintflineil  by  a  amall  auxiliary  air-pump, 
which  is  automaticsUly  tlirown  out  of  action  when 
the  proper  prpssure  is  reacheil,  resuming  again 
when,  through  leakage,  the  piTssure  is  reduced. 
It  is  said  that  with  these  machines  ice  may  be 
produced  at  a  cost  of  two  dollars  per  ton. 

—  The  ele<:lrlc  motor  is  destined  to  play  an  ifu- 
portant  jHirt  in  the  history  of  railroadH  in  this  as 
well  US  other  countries.  Although  not  yet  ♦»yl  of 
the  exj)erimenfal  stage,  electric  street  railways  are 
rapidly  gaining  ground  in  public  favor.     Chicago, 

timorv.  Pliihulelphia,  Minneapolis,  Toronto, 
other  cities  already  have  electric  street-rail- 
in  succesaful  and  profitable  oi>eration. 
About  a  doxen  new  roads  are  in  course  of  con- 
struction, and  a  score  or  two  more  are  projected. 
Montgomery,  Ala.,  will  l>e  the  tirst  citv  in  the 
world  to  have  a  complete  electric  street-railway 


system.  In  this  city  it  is  expected  that  a  new 
and  powerful  Daft  electric  motor  will  soon  he 
making  trial  trips  on  the  Ninth  Avenue  ele- 
vatetl  road,  hauling  a  train  of  four  or  live  cars; 
and  on  a  branch  of  the  Third  Avenue  road  a  pas- 
senger-car equipix»d  with  Sprague  motors  has  l>eeD 
making  experimental  trips  during  a  great  {jart  of 
the  summer. 

—  The  contributions  to  the  mineral  wealth  of 
the  world  from  the  mines  of  Victoria,  Australia, 
up  to  the  beginning  of  the  present  yeai",  show  the 
very  respectable  total  value  of  $I,0.'i2,6a').824. 
This  13  divided  as  follows:  gold,  ^1,047,  l'29,:274  ; 
tin.  $3,239,534  ;  copper,  $l»3().tK»0  ;  antimony.  ;|W24,- 
4fi«  :  silver.  $3Jjt).840  :  coal,  i(;84,738  ;  iron,  $61,045; 
lead,  $25,937.  During  the  past  year  there  was  a 
total  of  20,192  persons  engaged  in  mining  in  Vic- 
toria, of  which  numlier  4.9r>u  were  Ciiineae.  It  is 
nt)ti[ceable  that  of  the  latter  there  were  only  202 
engaged  in  qunrtz-mining,  the  rest  working  at  the 
alluvial  or  placer  diggings. 

—  The  tincture  of  the  chloride  of  iron,  diluted 
with  water,  is  very  generally  used  as  a  tonic. 
Recent  experinietJts  have  ihown  that  when  thus 
dilute<l  it  acts  very  injuriously  upon  the  teeth. 
This  is  explained  by  the  fact  that  the  i^roxide 
formed  iii  the  alcohulic  8<>!ution  is  precipitated 
when  wdler  is  present  in  such  a  flocculeut  form 
as  not  lo  adhere  to  the  surface  of  the  teeth,  and 
consequently  the  free  hvdroehloric  acid  can  act 
upon  the  lime  salts  of  the  teeth  without  let  or  hin- 
derance.  When  the  tincture  is  given  without 
water,  no  action  takes  place ;  the  peroxide  which 
is  then  formed  i*  of  the  anhydrous  form,  and  so 
compact  as  to  adhere  to  the  teeth,  and  protect 
them  from  the  action  of  the  acid.  These  experi- 
ments have  resultetl  in  determining  that  there 
are  thrpe  menstrua  which  can  be  u>ed  as  diluents 
of  this  tincture,  which  will  [trofluce  no  injuiious 
effects  upocii  the  teeth  :  ihey  are  ale  »hol  in  some 
form,  vichy  water,  and  a  simple  sirup. 

—  Professor  Legge  states  that  he  has  found  two 
embryos  in  a  single  blastoderm  in  a  fowl's  egg  at 
the  lliir.l  day  of  incubation. 

--  A  remarkable  ileath  has  recently  ot-curred  in 
Paris,  in  which  the  cause  wouM  never  have  tH?ea 
discovered  had  not  an  autopsy  tieen  held.  A 
young  girl  was  found  dead  in  the  street,  and  was 
at  first  supix)sed  to  have  been  the  victim  of  foul 
play.  Wlien  the  post-mortem  examination  waa 
held,  the  larynx  was  foimd  to  lie  closed  by  lum- 
bricoid  worms,  which  had  been  vomited,  but  had 
not  been  ejected  from  the  mouth. 

—  The  report  of  the  director  of  the  Leander  Mc- 
Cormick  observatory  of  the  University  of  Virginia, 
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for  the  year  ending  June  1,  1886,  states  that  the 
great  equatorial  has  been  chiefly  employed  In  the 
examination  and  sketching  of  southern  nebulae. 
The  nebula  in  Orion,  and  theTrifid  and  Om ego 
nebulae  have  received  special  atteutiou.  351  ob- 
{iervations  of  miscellaneous  nebulae  have  been 
made,  resulting  in  2"26  drawiogs,  and  tlie  dis- 
covery of  233  nebulae  which  are  supposed  not  to 
have  been  hitherto  detected.  Only  a  few  nights 
have  been  suited  to  the  microraetrical  measure- 
ment of  double  stars  ;  76  observations  have,  how- 
ever, been  made.  Observations  of  three  comets 
have  been  made.  Tuttle's  comet  was  observed 
at  only  one  other  observatory.  Nice,  in  France ; 
and  Bamanl's  c5omet  of  1886  was  observed  at  this 
place  three  weeks  later  than  elsewhere.  The 
small  equatorial  has  been  employed  in  revising  the 
catalogue  of  stars  south  of  123'*.  The  observations 
for  the  revision  of  the  23"  jtone  are  now  practically 
complettKl.  The  director,  Ormond  Stone,  express- 
es the  opinion  that  the  past  year  has  liecn»  with- 
out exception,  the  poorest  for  a.stronomical  obaer- 
vatione  which  he  has  ever  known.  Not  only  have 
there  been  an  unusual  number  of  cloudy  nights, 
bnt  even  on  clear  nights  the  definition  has  been 
almost  always  extremely  |>oor. 

—  An  interesting  combiniition  of  the  CouHer- 
Aitken  theory  of  the  control  of  du.st  on  cloud-for- 
mation with  Thomson's  investigation  of  the  eflTect 
of  surface  form  on  eva|xiration  has  lately  been 
made  by  Dr.  Rot>ert  v.  HelraUolz.  He  finds  that 
a  definite  and  i>ercoptible  cooling  of  a  mass  of 
moi^t  air  below  it.n  deiv-|>oint  is  neede*!  V)efore  any 
condensation  begina,  and  ascribes  this  to  the  facil- 
ity with  which  the  Qrst  -  formed  water-droplets 
would  evaporate  on  account  of  their  sharply 
curved  surfaces ;  so  that  super-saturation  is 
needed  to  begin  their  formation.  At  the  same 
time,  the  degree  of  8 u per- saturation  ordinarily 
needed  is  less  than  that  required  in  dust- free  air, 
because  the  dust  particles  diminish  the  surfaoe- 
curvature  of  a  given  minute  voUune  of  water; 
and  also,  at  the  beginning  of  c-ondensation,  the 
porlicles  may  prevent  eva|X)ration  from  the  sur- 
face of  water  that  is  attaclie<I  to  them.  Filtered 
air  has  been  carried  to  tenfold  auiK^r-saturation 
without  a  trace  of  miatines^i. 


LETrEHS  TO  THE  EDITOR, 

't'Cvrrespomtentt  are  regvetfed  to  be  a*  brief  a»  pouible.    The 
wt^ttr't  nn»»<"  /»  tn  alt  caitfit  rrQuirrd  nn  proof  of  good  faith. 

Ely's  Labor  movement   in  America. 

Ax.THou«H  I  have  never  before  written  any  thing  in 
reply  to  the  censures  of  a  reviewer,  I  feci  uiovtHl  to 
say  a  few  words  about  the  critique  of  my  'Lnbor 
movement  iu  America'  which  appeared  in  Science 
for  Oct.  15. 

There  are  Beveral  reasons  for  this  departure  from 
my    ordinary    course.     First,   other    authors   have 


established  the  precedent,  and  Science  hum  already 
published  statements  in  reply  to  severe  r^  »^  -'  -  .f  s 
book.     While  au  author  shrtnld  doubtl  to 

discuss  his  ovm  capacity  or  general  quuU.i -^  for 

his  task,  it  may  l>e  very  proper  for  him  to  call  atteu. 
tion  to  positive  misstatententii  of  bis  reviewera.  I  am 
inclined  to  think  it  dt^sirable  that  this  should  become 

Ceral,  as  it  would  porbaps  lead  people  to  read  ft 
k  carefully  before  reviewing  it,  —a  thing  which 
may  be  regarded  as  exceptional  at  present.  Second, 
while  it  is  doubtleas  not  wortln  while  to  notice  tboae 
who  fail  to  thstingiiisb  between  a  torrent  of  per<u)nal 
abnse  and  serious  criticism,  it  cannot  be  incompatible 
\«ith  one's  self-respect  to  point  out  the  errors  of  fad 
in  a  critique  written  by  n  jwrson  like  N.  M.  B..  who 
evidently  desires  simply  to  give  expression  to  truth, 
and  not  to  vilify  nn  author.  Third,  a  review  is  read 
by  many  who  never  see  the  lKM.»k  reviewe<l:  and  it 
may  even  be  my  duty  to  correct  serious  misappre- 
bensions  to  which  the  article  by  N.  M.  B-  muat  give 
rise,  esiM^cioUy  as  they  relate  to  such  grare  and 
pressiuK  problems  of  the  hour. 

N.  M.  B.  says  that  I  seem  to  uphold  *'  the  extTMD- 
ists  in  their  contention  that  all  the  evils  of  the  preil- 
ent  stat<^  of  soeiety  are  due  to  private  property  aad 
the  lack  of  proper  co-operation  in  production  and 
distribution."  This  is  simply  inconceivable  tn  we; 
for  the  exact  opposite  ia  stated,  I  think  I  may  safely 
say,  fifty  tiraes  in  the  hook  reviewe<l.  I  can  lind  no 
more  rational  explanation  for  this  astounding  a^ter- 
tion  of  N.  M.  B.  than  that  during  a  nap  lietween 
ohaptjers  it  came  to  him  in  a  dream.  If  I  held  the 
opinion  attributed  to  me.  the  rem(»dy  for  Hocial  tiriU 
would  be  the  abolition  of  private  property  ;  in  otht-f 
words,  the  socialiHtic  programme.  Is  it  not  a  bttli? 
strange,  that,  with  one  exception,  the  sharpeflt  attack 
OQ  the  book  shotild  have  appeared  in  the  orgau  of 
the  sociaUatic  labor  party,  while  other  rt'view«»rK  com- 
plain Iwcause  I  leave  nearly  every  thing  Ui  sympathy 
and  benevolence,  and  furnish  no  ade(|uate  rix>ra  for 
the  ftftivity  of  the  state  5*  The  truth  is.  I  p<iint  out 
inauy  causes  fi>r  the  eWls  of  present  society,  na  uv- 
teniperanoe,  imi^rfect  ethical  devdoomcnt  of  tnait 
(which  N.  M.  B.  acknowledges,  there! ly  falling  into 
self-contradiction),  unchastity,  ignorance  of  the 
simplest  laws  of  political  economy,  extravagance, 
and.  iu  fact.  '  the  wickedness  of  human  uatni*.* 
When,  iu  his  repnx^f  of  me  because  I  f>iilt>d  to  tM.**"  »" 
deeply  as  au  ancient  sage,  N.  M.  B.  go<!s  on  io  «»k 
labor  agitators  and  '  their  allies  amtuig  profesfinMl 
political  economists '  whether  the  socjal,  ptditicaL 
economic!,  ami  ethical  tdevatiou  of  men  at  largo,  ainl 
the  human  natnre  that  is  in  them,  is  nut  what  U 
wanted,  he  rtqieats  my  own  words,  t  have'  dwelt  at 
len({th  on  this  point  because  I  reRard  Hi  tfon 

brrrtight  af3;ain8t  me  as  a  serious  one.      ^^  ild 

not  reproach  N.  M.  B.  with  iiialevci'  i-  .  aug 

against  him  tlie  charge  of  culj>ahh  Thi« 

is  not  the  only  ease  where  the  revi.  ,  on  ob- 

jections to  the  programmes  of  lalxjr  •  •  'lh. 

which  I  have  pointed  out.  in  such  mai::  ii- 

vey  the  inqiressicm  that  I  have  failed  ui. 

He  does  tliifi  in  the  discussion  of  thf  '  I  it- 

form  of  the  luiights  of  labor.     NV  ^'  ft 

under  the  delusitm  that  men  in  uiu^  '  rj 

strike,  and  do  all  Hort«  of  dreatlli.  :■«« 

some  one  '  snaps  his  lingers.'     No  dimtii  *! 

it  in  his  daily  paper  ;  but  for  a  man  of  .  •-> 

tensions  to  rejHjat  it.  shows  a  strange  ij^ii-jiun't  d 
htiman  natnre  and  of  the  operatiotia  of  the  min<l  (^ 
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A  kuowlcdge  of  tiAtnral   phenomeua  in  now 

regnnl^il  am  a  neceBsary  <|iinlifif*alion  in  a  uiiuj  wUo 

woiilrl  iustmot  otbiTs  in  nntnral  Nrienees.     At  soiud 

hitnr»'   time   a  knowledge   rif  social   aiul   industrial 

phe-noiuena  will  l>e  ct>usidf<red  a  desirable  qiiftlifloa- 

\  tion  in  a  writer  un  eiionnmir  t^>pic» :  when  that  linppy 

I  time  coiufH,  wp  Mill  lioar  Inw  ahont  '  aome  one  nnap- 

Ipiiig  bin  fingers  '  and  tiiniinK  the  world  upside  down. 

Only  one  other  point.     N.  M.  B.  Hays  I  gather  facts 

I  snit  a  preconceived  ttieory.     If  he  had  read  tli<» 

'[  more  carefnlly.  he  would  have  learned  the  true 

»  of  the  case  ;  namely,  that  I  began  my  invesligA- 

with  a  theory  opjiosed  t^  labor  or^auizatiouH. 

|l)Ut  was  convert-od  from  luy  former  opinion  by  an 

overwhelming  and  irresistible  array  of  facts  tlisoloscd 

by  seriouH  investigation. 

N.  M.  B.  18  not  the  only  one  who  exhibits  grys*: 
Lciir«tet)KueHB  in  reviews.  The  fault  in  common  :  and 
I  Boy  own  eonscieuce  pricks  me  when  I  remember  one 
Lcritiqne  which  f  MToti<  Hevrral  years  ago.  Bnt  it  i« 
|tim^  to  emphasize  tho  dtity  which  a  reviewer  owes 
;mer*'ly  to  the  author,  but  to  the  general  public, 
5t«r  tlie  contents  of  n  book  before  prenenting  an 
ate  of  it  Ui  the  world.  Richabd  T-  Ely. 

Johnu  [TnpklnH  onivereJry, 
Balttmorp.  Oct.  !a 

In  a  criticistni  of  Profedwor  Ely's  *  Labor  mordment 
l^in  America,'  by  N.  M.  B.,  in  your  issue  of  Oct.  15,  it 
tated  that  the  evils  which  socialists  ascribe  to 
I  institution  of  privat*  property '  are  net  the  true 
r«  of  the  evils  or  labor  troubles,  but  that  tbey  are 
[caused,  as  Aristotle  held,  by  the  'wickedness  of 
I  human  nature.'  No  standard  for  good  and  bad  is 
l^ven  by  N.  M  B.,  and  the  reader  is  left  at  a  loss 
Ivrhat  *  wickedness'  may  be  according  to  Aristotle  or 
|N.  M,  B.  It  in  fair  to  presume  that  selBshneas  — 
latter,  brutal,  unmodified  selHsbness,  the  mere  follow- 
[ing  out  of  the  brutal,  selfish  instincts  of  man,  regard- 
i1b«9  of  the  welfare  or  interest  of  other  selves  —  is 
[what  Aristotle  and  N.  M.  B.  mean. 

•*  Every  one  for  himf«elf,  the  devil  take  the  hiud- 
no*t."  is,  then,  the  expre.<4*ion  of  the  greatest  wicked- 
Inefo  or  worst  trait  of  human  nature  :  that  is  individ- 
I  Qali§n).  pure  and  simple.     Opposed  to  that,  on   the 
f other   extreme,    as     absolute    goodness,     would    be 
|aUrui»<m       Between  the  two,  as  the  golden  mean,  is 
[equity,  or  socialiifm.  ^live  and  list  live  ;  each  for  all, 
laud  uli  for  each.     The  hi.story  or  evolution  of  human 
[t>atar«  —  that  is,  the  ego  altruistic  or  ethical  part  of 
lliumiin  nature — is  simply  a  development  from  the 
I  titter  »elfi;bne9s  of  the  lowest  brutes  to  the  social  in- 
latioct  of  man.     That  in  the  very  thing  that  makes 
Iman,  orthe  human  charactfrof  the  anirnnl  man.     As 
linan  develops  from  a  mere  individualist,  he  becomes, 
I  therefore,  belter  according  to  the  degree  in  which  he 
[develops  his  social  or   equity  nature ;  that  is.  as  he 
grows  to  W  a  socialist      That  a^8«'e^8Mr.  N.  M,  B.'a 
question,  whether  these  labor  agitat<.irs  consider  it  is 
tthe  wickedness  (totil  depravity  1)  of  man  that  needs 
[to  t»e  reformed,  or  the  ecoiioniiosocini   in.«:titutioas. 
thi*  BO'^^ver  w,  Both.    Human  nature  has  developed  al- 
M»dy  from  a  low,  bea.«ftly.  selfish  savag*^,  to  a  K'>lden- 
ule    man  :   but  our  economic   institutions   are   not 
jet  brought  into  accord   with  that  development  of 
our  bnrudn  nature.     To  do  that  is  the  work  and  ob- 
ject* <t(  the  socialistic  cgitators.     When  that  is  done, 
I  will  again  have  a  reflex  action  on  our  nature  (like 
ill  material  environment  or  social  institutions),  anil 
ilivlp  to  make  human  nature  still  lie bter  than  it  now  i.». 
0.\E  or  THE  AOrTATOBS. 


On  the  figures  illustrating  zoological  literature. 

Wlieu  a  ziiologist  takes  up  his  pen,  brush,  or  pen- 
cil with  the  intention  of  execnting  a  drawing  of  a 
zoological  subject,  either  new  or  old,  with  the  view 
of  publishing  it  to  the  world,  he  assniuew,  in  my 
opinion,  one  of  the  greatest  respoiiBibilities  that  can 
fall  to  the  lot  of  man.  This  reBp<'>nBibility  is  none 
the  less,  of  conr«e,  when  the  zo6logiBt  is  obliged  to 
review  the  work  done  for  him  in  this  way  by  others, 
and  applies  to  all  manner  of  tignrative  illustration 
for  zodiogical  literature.  On  the  other  hand,  I  think 
science  is  fully  aH  much  in  debt  Ut  him  who  fumishea 
her  literature  with  an  absolutely  accurate,  clear,  and 
iustrnctive  figure,  as  she  is  to  the  writer  who  pro- 
duces in  type  a  fuU,  trustworthy,  and  comprehensive 
description  of  the  same  subject.  And,  indeed,  in 
many  particulars,  a  good  drawing  of  any  object  in 
nature,  in  the  vast  majority'of  cases,  leaves  a  much 
more  lasting  impres-sion  upon  the  mind  of  the  student 
than  does  soiuetimes  the  most  lucid  of  descriptions. 
For  iuRtnnce.  if  wo  had  never  seen  an  elephant, 
nor  a  good  figure  of  one,  how  different  would  be  the 
ideas  of  different  jiersons,  wore  they  to  attempt  to 
draw  an  elephant  simply  from  a  description,  however 
good  that  description  might  be  I  How  important  it 
is,  then,  that  original  figtires  in  zoSlogy,  including  all 
itsbrancheH.  should  be  as  perfect  and  correct  like- 
uesses  of  the  object  they  depict,  as  possible  I 

The  writer,  who  has  thuH  far  contributed  some 
thousand  original  drawings  to  tJie  various  depart- 
ments of  KoOlogy,  feels  that  no  one  more  than  him- 
self needs  the  greatness  of  tliis  responsibility  laid 
before  him,  and  I  aui  fully  aware  of  the  shortcomings 
of  some  of  my  early  nttemjits  :  bnt,  be  it  said  in  ju»- 
tice  to  mvself .  I  believe  at  the  present  writing  dupli- 
cates, either  in  press  or  in  the  hands  of  publishers, 
of  all  of  those  that  evidently  required  special  im- 
provcHical,  are  now  furnished. 

Great  encouragement  is  held  out  in  the  future  to 
ftll  naturalists,  in  the  numerous  methods  that  are  be- 
ing ])erfected.  by  means  of  which  the  originals  are 
accurately  trannferred  to  metal  witbunt  the  inter- 
ference of  another  hand ;  and  more  especially  does 
this  encounigement  come  to  those  naturalists  who 
take  great  pains,  and  are  skilful  with  their  work. 

Electrotypy,  however,  and  the  ease  it  afford.s  for 
reproducing  all  manner  of  work,  threaten  such 
HcientistK  and  naturalists  who  iliustrate  their  own 
writings,  with  another  danger,  for  which  steps  must 
hoou  b«  tiiken  to  protect  tliem.  This  danger  comes 
mure  especially  from  that  class  of  writers  who  are 
either  indifferent  artists  or  will  not  take  the  time  t-* 
make  their  own  figurcH.  Such  peo]»le  are  apt  to  be- 
come very  lax  in  the  principles  which  peHain  even 
to  the  matter  of  courtesy  in  the  premises,  and  often, 
without  y^our  leave  or  by  your  leave,  copy  the  draw- 
ings of  others  by  electrotypy  to  illustrate  their  own 
books,  which  latter  are  only  too  often  hastily  ma«ie  in 
other  particularw. 

And  should  an  author  have  his  writings  and  care- 
fully executed  drawings  come  out  from  the  g«i\ern- 
ment  press,  why  then  these  people  to  whom  I  allude 
seem  to  think  that  they  are  under  no  obligation  of 
any  kind  whatever,  and  immediately  plunder  any 
thing  they  see  fit  to  use.  This  is  a  great  injustice  to 
the  original  artist  and  describer:  for  in  time  it  is 
sure  to  rob  him  of  his  right,  as  government  publica- 
tions are  rarely  seen  by  the  public  at  large ;  and 
the  first  thing  he  knows  hia  aoackuowledged  draw- 
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iugB  are  in  Tise  iu  claw-bookB  iu  half  the  schoobi  iu 
the  couutrv'. 

Then,  again,  it  may  operate  m  some  such  way  as 
this.  Take  Profeusor  Coucs'h  first  edition  of  his  '  Key 
to  North  American  binlH.'  Tliin  authr>r  says  in  his 
preface,  "  Profesuor  Baird  kiuiUy  offpred  nie  the  ubr 
of  all  the  ilhistrations  of  his  lat«  re\iew,  while 
Profesmir  Agassiz  geniM-onsly  phiced  at  my  disposal 
the  ]date8  accompanying  Mr.  Allen's  '  M«^moir  on  the 
hinls  of  Florida.'  Several  of  the  woorlcuts  have 
been  tnkon  from  ProfesKor  Tenuy's  '  Iklimuid  of 
z<><>l<>gy,'  witli  the  mithor's  jienniKgion;  and  a  few 
iilheVK  liiive  lH>uii  ooufribntfd  by  McHsrs.  Leo  & 
Hhppard.  With  a  few  exceptions,  the  rest  of  the 
illu^tratious  hrtve  V»eeu  drawn  from  nature  by  the 
BUth<»r.  and  temgravcd  by  Mr.  C  A.  Walker." 

Now,  here  is  a  work  illustrated  by  238  figures,  40 
of  which  at  luost  ar«'  due  to  the  iiue<iuftlled  geuins  of 
AndnbiruHud  Wilson  : 'and  yet  their  names  are  not 
even  so  mueh  as  mt^itioneii  in  the  preface,  or  any- 
where else  in  the  book,  in  connection  with  its  illns- 
tratiouHl  I  wilt  say  here  in  justice  to  Cones,  how- 
ever, that  he  amply  corrected  this  in  the  second 
edition  <if  bis  'Key;'  but  how  does  it  operate? 
Why,  this  wuy -.  six  or  seven  years  afterwards  Prof. 
A.  8.  Packard  publishes  a  work  entitled  'ZoOlogy,' 
wherein  the  chapter  devoted  to  hirdK  has  22  figures, 
At  least  14  of  which  are  reduced  cuts  from  either 
Andnbon  or  Wilson,  bnt  each  one  accredite«l  >ls  being 
"  from  Coiies's  '  Key,'  "  I  hold  this  to  l>e  altogether 
wrong,  and  a  great  injustice  to  an  autlujr  or  artist 
naturali.st,  either  living  or  deail.  It  is  rpiite  as  easy 
to  write  fig.  4G.^,  "Summer  duck  —  from  Coues's 
'  Key,'  after  Andnbon,"  because  that  perpetuates  the 
genius  of  a  grent  artist,  and  relieve.s  Dr.  Goues  of  the 
responsibility  of  having  drawn  the  bird  in  question  ! 

Foreign  authors  are  exceedingly  careful  about 
such  matters  in  their  cdncational  works  n])on  bi- 
ology, for  they  seem  to  appreciate  the  fact  that  to 
be  otherwise  is  taking,  to  say  the  very  least  of  it,  an 
unfair  rtdvantage  of  a  special  worker  in  science,  wht> 
mny  not  care  to  ])uV>lish  '  Nature  series'  for  the  pub- 
lic. The  very  recent  and  iuimirablu  publicatii>ns  of 
Mivart.,  Olatis  (A.  tJedgwick's  translation).  Wieders- 
h  Vuu  fW.  N.  Packer's  tramhitiou),  an  I  F.  Jeffrey 
Bell,  will  bonr  me  out  iu  this. 

On  the  other  hand,  some  of  our  American  authors 
fiilly  deserve  the  «bar[)e8t  of  criticism  for  their  care- 
lessness iu  such  mutters,  and  iu  other  cases  more 
severe  ban  Uiug  where  it  actually  comes  within  the 
operation  of  the  law. 

As  an  exatnj)]e  of  the  majority  of  the  auggestions 
and  views  that  I  have  just  put  forth,  let  us  take  a 
little  work  junt  gotten  ont  by  Professor  Pat-kard  for 
the  usti  of  American  youth  in  the  schools,  and  a  sort 
of  first  steps  iu  zoology  {steps  snrely  that  should  be, 
alsjve  all  others,  in  the  right  direction).  I  refer  to 
the  '  First  lessous  in  zoology'  (New  York,  Hvff ).  In 
the  present  connection,  I  hav«  nothing'  to  «lo  with  the 
long  list  of  misstatements  in  biology  in  this  ajjpar- 
ently  very  hastily  written  h<jok,  but  draw  upon  it 
solely  to  illustrate  what  I  have  said  about  zofilogical 
figures. 

Dr.  Packard,  in  its  preface,  makes  a  very  shiftless 
acknowledgmt'Ut  of  some  of  the  authorities  for  the 
illustrations,  but  leaves  a  very  much  larger  number 
where  he  has  completely  ignored  the  artistj*,  and 
finally  says  that  eight  of  them  were  drawn  by  him- 
self :  trusting,  I  presume,  that  the  students  would 
choose  from  among  the  most  trustworthy  and  best  of 


the  unacknowledged  ones  these  eight,  and  accredit 

the  a^lthor  with  them. 

I  observe  among  several  others  quite  a  uuml>««r  of 
the  wonderfully  iustnictive  drawings  of  Prof.  E.  8. 
Morse,  some  of  C.  V.  Riley's,  two  *«f  my  ow-n  I'figs. 
196,  197),  a  drawing  by  Coiies  (tig.  2t)3).  and  othm 
by  Homaday,  Rymer  Jones,  Owen,  oud  mony 
others,  none  of  which  receive  a  single  wor<l  of  nc- 
knowledgraent  as  being  authority  for  ll.  '■<. 

But  now  a  word  as  to  some  of  the  dr  -ttt- 

selves.  —  illtjstratjons  that   are   to   be    j.n—  .  t-i 

elassefl  of  oar  children,  ami  from  whiob  il.'  i' 
supposed  to  gain  or  derive  their  flr/tt  noin.L^  -f 
animal  forms.  Take  fig.  211.  for  example.  sai<l  to  be 
a  *  heail  of  a  dove.'  but  of  rather  a  mptorial  variety, 
T  should  mildly  suggest.  Fig.  212,  on  th<"  *«me 
page,  looks,  to  my  mind,  far  more  like  the  claw  of  a 
young  lobster  than  the  head  of  a  cock.i*  '  '  li  it 

is  intpn<led  to  represent.     There  is  bn'  -ol- 

boy  in  America,  who  has  ever  given  mi; ^..  ...t'*ti. 

tion  to  the  matter,  who  would  not  know  at  a  gJauce 
that  the  -Loljate  foot  of  the  cor>t '  (tig.  20H  [  im  ab- 
solutely incorrect  in  im]>ortant  particnlars. 

As  the  author  says  iu  the  preface  that  it  ha»  l^een 
'  copied  by  eleetrotypy.'  1  do  not  know  the  aulhority 
for  the  skelet^m  vf  the  wild  ass  ( fig.  251  i.  bot  it 
certainly  gives  the  impression  that  the  symphy«i*  ef 
the  pelvis  is  not  joined,  nurl  it  strikes  «!♦"  tbiit  a 
biitter  ami  far  safer  iUustratJou  of  the  niBmiartli»o 
skeleton  could  have  Wen  chosen  to  meet  the  ru/i  in 
view.  But  enough ;  for  I  believe  I  have  fairly 
shown  that  surely  these  are  not  the  character<i  trf 
trustworthy  illustrations  of  zo6logical  siil»j^ct«  U> 
bring  into  the  class-rtKDnt.  .\nd  I  mtikt  ^  '•  -  -hal 
if  any  of  the  youthful  students  of  tl;  ^k 

become   naturalists  by  profession  in   ii  4nd 

look  back  upon  the  drawings  I  have  cite<l.  liiey  will 
agree  with  Professor  Packard,  as  he  expresses  hiio< 
self  on  its  p.  142.  and  with  myself,  after  I  had  «een 
the  figures  in  <piestion,  that,  '*  even  after  the  }an««kt 
came  into  l>eiug,  the  steps  by  which  the  genuiii* 
backboned  family  became  recognize)!  in  auiuial 
society  were  painful,  and  only  iu  a  degree  sucoew- 

ful."  B.    W.    SHTFRI-nT. 

Pntt  WiDgBte,  N.  Vex..  Oct.  9. 

The  Charleston  earthquake. 

I  fiUi^gcst  an  experiment  which  will,  I  think,  cfi 
up  the  iJefts  of  many  iwrsonsi  who  m  »y  witn^-ss  i'.,«» 
to  the  source  of  the  phenomena  of  the  Chjrl5stan 
earthquake. 

Let  a  large  sheet  of  gUss  (thick  pUte-glas^  is  per- 
haps bejtt)  be  held  in  a  p  leition  nearly  boritoijtt]. 
Place  ail  alcdiol  lamp  beneath  it,  near  en:]u^h  to  beat 
it.  Link;  before  it  is  hot  enough  to  softr'n,  it  will 
visibly  bend,  arid  then  break  witb  unbe  and  more  or 
less  eh'^kck.     It  will  be  violently  a::""'''' 

To  apply  tbie.  supp  »sh  that  d.  of  rcK'k 

ezistat  a  great  depth  below  the  eari  !i  ,  e,  un4«e- 

lying  tha  coast  region  from  the  Ad«^Li«.ni^«  far  >wt 
under  the  ocean  ;  that  iu  the  c«>ur«e  of  age«  portioo* 
of  these  sheets  hundreds  of  feet  thick,  hiindr»d«  of 
mites  wide,  and  perhaps  a  thousand  mil«»  l'«ae.  htrt 
been  slowly  increa«iing  in  temp»iraturt-  :  '  -  -nf- 
ing  or  endeavoring  to  expand.     For  a  I  •»{ 

t)   a   considerabid  amount  of  expan-ii  "^ 

large  area'*^  the  tendency   to  expiind   i  »•"• 

the  rock  denser;  i.e.,  sets  up  internal  i 

presdng  the  substance  of  the   rock    a^  coulJ<i>*il  ~  * 
mile  square  of  it,  fifty  miles  eqavre  of  it  — 1<'  tk» 
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ftrtiia)  space  it  fasB  occuptrd  for  ages.     Tbis  rock  ia 

'"15-1-'-  '  -'     -   *»lastic,  which  invnlvfecoropressibility. 

At  mjires-sive  f'tri-s'S  arcutntiljitinf;  for  rtpi'S 

I  Wc-  _iint  to  be  boiiie  without  reli*-f,  which 

I  c«n  coDie  unly  from  fracture. 

The  fracture,  nnce  Htarletl,  extends  from  its  initial 
fl«  jpt  in  linea  of  tliskx-atioti,  ns  is  in    cold  cttuntriea 
[conntantly  ob»ei  vp<I  in  the  thick  ice  cuveritif;  lakes, 
I  and  B3  j«  seen  in  the  h«>at»d  |.ui»e  of  glass. 

But  the  commotion,    the  shock,  the  rending,  the 
..1...    lire  infinitely  greater  tbaji  in  the  case  of  the 
lasB  or  the   hbeet  of  ice.     In  the   suilden 
lending  and  jarring  dislocation  of  the  glass, 
i>*f  Imvc  the  working  model  of  the  heated  strata  of 
[rock      If   the     iffect   Viearp    any    proportion   to   the 
irelative  magnitude  of  the  motJel  and  the  rock,  then 
llitr  harp    force,  stress,   movi'm^nt,   noisi'  enough   to 
Iproiluce   oil    the  Qudihie  and   visible   effects   of  the 
iCborlestiili  ♦■Hrthquukes. 

Th*   »udden    dislocation   and    dinplacenieiit  uador 

ICbarleeton  may  protlucelhelof  ul  shock  ;  the  ooiseof 

\lhv  ^udden  splitting  of  the  rock   in  place,  the  sound 

like  distajit  cannon  shot.    The  long  roar  and  «^Hnd- 

ng,  like  ten  thoiivuud  rusty  iron  chariots  on  n  mcky 

|rond,  may  be  due  to  the  pro<1iiction  of  a  crack,  w  hich, 

if  Iri)  Diiles  tonif.  and  inst!»i)tanf  ou*  ihrouifhout  its 

^•holp  length.  wr«  uld  yet  be  heard  only  as  the   sound 

|ir<.'m  each  foot  of  ila  Iei.gth  arrived  at  the  ear  of  the 

Ibearer.     The  sonud  produced   nnder   foMt  mijL^ht  be 

Ibeard  within  a  few  sei?ond» ;  and  that  prwJuced  fifty 

^»r  sixty  thousand  feet  away,  s-ay  ten  miles,  would 

Bot  reach  the  ear  till  it  was  fifty  or  sixty  seconds  old; 

md,  as  the  sound  of  j-ucce«sive  portion.**  breakiuc  at 

different  distances  arrivud.  there  would  rcs-ult  a  con 

lir-U' ins  and  heavy  roar.     Such   a  di>locatioTi    wonld 

irelieve  in  irreat  measiu'e  the  j;«^u«?rnlj  th»*  widely  d»f- 

■  lustd  stress  and   htrain.     But   tnovemeotfi   w«iu)d   be 

|1ori»]  as  well  a»  g^^neral,  and  the  smaller  but  still  im 

Itiif'tise  Beclionaof  cur  s-tratum  of  rock  might  continue 

Ifor  days  and  weeks  tfj  adjust  themselves  by   .-^mailer 

crack>«,   cru«hing«.   and   dislucation?.    producing^   the 

■lewer   '■hfX'ki*,  sounds,  and    ruurs    which   commonly 

|fod'}w  th»  first  and  frreatest  disturbance.     Such  have 

tf«'nowed   that  of  Charleston  and  Summerville.     In 

|lac^.  the  pane  of  thick  glafs  breaking  over  the  tlamo 

lf)f  an  alcohol  lamp  in  the  laboratory  or  on  the  lecture- 

Itible  «e«-mH  to  give  a  workin>^  model,  illuhtrating  all 

•he  known  and  reported  phenomena  of  the  Charles- 

•u  enrthfjuake.     The  heat  sujiposed   to  be  observed 

by  some  in  the  ejection  of  water  and  mud  may  well 

have  come  from  the  hudden  coropresbion  and  ttresses 

||et  up  in  the  moment  of  dislocation.     Sudden  shocks, 

Njropre*8i%'e  stref^seB,  and  motion  arrested,  produce 

bpnt,  a«,  when  a  fifteen- inch  caat-iron  ball  at  great 

'reaks  to  pieces  against  an  iron  target,  its 

fragments  are  ail    hot   to   the    hand   that 

Ljk,.^...   .  .  ..;jem.      Ten  miJca  square    of  hard  limestone, 

if  healed  W\  would  expaod  three  feet  in  iength  and 
ridth  if  fr«»e  to  move  ;  heated  100*',  it  would  expand 
►b<  ut  thirty  feet  each  way.  Here  are  force  and 
uuvement  enough  to  wreck  a  dosen  Charlestons. 
Lit  wu  need  on  this  theory  is  a  change  of  tempera* 
lure  not  very  great  nor  rnpid. 

'      'i~ '"  """  ]>lainly  registered  in  the  famous 

■zuoli  de&cribed  by  Lyell,  which, 

.i   above   the  level  of  the  ocean, 

bare,  two  or  three  times  within  the  historic  period, 

imk  below  \i»  surfar'*,  and  been  bored  at  various 

evt^ls  by  »tone>b4jrtng  shell-fHh  (Simaceae  ^^xnphagi). 

iiii    tbi'D  riften  again   tdl   these   mark<>,  undoubtedly 


made  urder  nater,  are  no«v  above  the  water,  which 
merely  bathes  the  flw-r  of  the  temple,  and  on  which 
they  still  stand  upright,  as  though  never  di.-turbed. 
LyellV  clear  dei-criptioo  assigni-  thexe  evident  changes 
of  levt'l  to  local  changes  of  temperature  in  the  crust 
of  the  earth  below  Pozzuoli.  Visible  mot  ion  and 
fracture  of  rocks  also  aoccmpany  the  phencrne»*a  of 
*  creeping  '  in  coal  mines.  M.  C.  Meios. 

Wiu»hliigton.  D.C.,  Oct.  90. 


Sea-level  and  ocean-currents. 

I  have  ju«t  recei\od  a  tettt-r  from  my  frioud,  Cajyt. 
JoLii  BriiHii,  Hon  uf  Jtilui  BrnwTi  tlip  tnartyr.  which 

I  huTo  lhough<  would  inter«.st  yoor  remlers  in  itBclf, 
and  fiiruJKh  a  better  illniitnitiou  thau  I  have  before 
given  r>f  the  power  of  wind-friction  to  move  great 
liudieh  of  M'jiter.  I  therefore  enclose  y*ni  the  follow- 
ing ropy  :  — 

PiT-ix  Bat  IP.,  Oct  JO,  ItWO. 
^Iv  DEAU  rntEND.  —  At  11  o'clock  Thursday  even- 
ing,  the   Uth   iuHt.,  I  witnessed  here  u  remarkiddo 
fttct,  the   efft'ct   of  the   Iftte    treuieudous*  wiml-wlorm. 
This  comuj*,>uced  ubont  7  a.m.,  and  Wgtvu  to  lot  up  at 

II  o'clock  in  the  evening,  or  a  little  later.  I  then 
wont  down  to  the  shore  in  front  of  my  hon««,  and 
found  the  lake  lower  than  the  averngo'  V»y  fully  six 
feet !  This  is  the  grcntcht  deprcwsion  from  such 
canse  I  have  mrticed  during  ii  residence  here  of 
nearly  twenty-f«>iir  yearn.  We  have  not,  within  thi» 
perit>d.  had  such  a  high  wind  steadily  coutiuued  for 
»<>  long  ft  time. 

Tho  capfain  uf  the  Hteaun-r  Chi»'f  Justice  Waitp. 
rnmiiug  betAveen  Toledo  and  the  inlands,  rejtortft  the 
f(dl  rif  water-level  at  Toledo  as  about  eight  feet. 

Ever  yours,  John  Brown,  Jr. 

The  reply  of  Mr.  Ferrel,  coutnincd  in  Sri^ncr  of 
July  3U,  seems  to  nre  to  obscure  rather  than  illumi- 
nate the  subject  it  discnsses.  The  qi^i-stiou  before  us 
IB,  not  wliether  the  wind  has  the  power  of  raiMUg  the 
water-level  on  a  coast,  but  whether  wind-friction  can, 
in  the  great  ei]Tnitoriul  btdt  and  in  the  track  of  the 
(iulf  Stream.  iiro<lucc  the  tlnw  of  Mater  which  is  there 
observed.  The  striking  cases  of  the  power  of  wind 
to  heap  water  on  coasts,  and  to  move  bodily  great 
uuuises  of  it  in  lakes,  ore  only  interesting  and  relevant 
as  deniimHtrating  the  .sutficieucy  of  wind-friction  to 
produce  broad  and  rapid  siirfnce-curreuts.  This  con* 
c«?ded,  and  the  cikse  is  won,  becauHC,  in  the  lakes  and 
oj»en  ocean,  like  causes  produce  like  f ffeets.  Wind 
of  given  velocity  raises  in  both  places  waves  of  equal 
height  in  equal  times:  against  these  waves  the  win<l 
presaes  in  the  direction  of  its  flow,  \vith  no  opposing 
fierce.  As  a  consequence,  the  roughened  water-sur- 
face, from  greatly  increased  friction,  is  moved  l>odily 
forward  jnst  as  though  impelled  by  the  |iaddle8  of  a 
revolving  wheel.  Tbis  surface-flow  is  in  time  c«.im- 
nmnicated  to  underlying  strata,  and,  if  Uie  wind  con- 
tinue to  blow  in  the  same  direction,  nltimatelj*  a 
large  body  of  water  will  be  set  in  motion  ;  in  other 
words,  an  ocean-current  will  be  pro«lueed.  Tliere  is 
no  escape  from  this  conclusion  ;  and  all  tliat  part  of 
Mr.  Ferrers  paper  which  relates  to  wind-velocities, 
gradients,  cross-sections,  etc.,  are  irrelevant.  The 
great  truth  remains,  that  wind-friction  can  produce 
t>ceau-<'nrrents.  The  difference  in  specific  gravity 
between  cold  arctic  and  warm  tropical  water  is  rm- 
doubtedly  also  a  vera  vitima,  the  only  difference  be- 
tween Mr.  Ferrel  and  myself  being  as  to  the  relative 
valne  of  these  two  factors.     Impressed  as  I  am  Mith 


the  palpablo  evidence  of  the  IretueudatjB  efficiency  o£ 
wind-fricliou.  and  realiisiug  the  extreme  slovruesfi  of 
reiuljuKtiueut  of  disturbed  eqailihrinm  by  a  slight 
differeuee  of  specific  gmvity,  the  other  factor,  I  am 
compelled  to  give  in  my  adhesion  to  the  party,  very 
re«pet'table  iu  numbers  and  iutelligeuee,  who  oscriVje 
the  ^eater  pfflcieney  to  the  frietion  of  wind. 

.S«>  far  ft«  the  snrface-f(ra«lieut«  of  the  ocean  are 
concerned.  I  must  say  that  I  regard  them  of  no 
aignificanco  in  tliis  <liscnsHiou,  One  has  t.mly  to 
tnm  to  Dr.  Peuk'B  '  Die  schwaukiingen  des  meeres- 
spiegels,'  and  reaii  the  record  which  he  and  the 
anthorititiS  he  quotes  have  motie,  to  nee  that  along 
the  coa«t  sea-lGvel  is  alt4^>gether  a  l{>cal  pheuomeuou, 
and  is  dependent  upon  the  altitude  and  position  of 
the  neighlxiring  laud-maHHeH.  Where  the  shores  are 
lofty  mo\iutjiin«,  there  the  water  attracted  by  them 
rises  abtjvc  the  noriual ;  it  also  riHetj  ou  both  sides 
of  the  Atlantic,  and  in  probaljly  ten  or  twelve  feet 
lower  iu  the  middle  tliau  on  either  side. 

J.    8.   NXWBKBRT. 


The  genesis  of  the  diamond. 

Prof.  Carvill  Lewis,  in  hi«  reUiarkH  on  '  The  gen- 
esis of  the  diaiucjiul '  ( SrtVnc*'.  viii.  p.  'Mrj),  briefly 
allud<f!H  tn  the  poridotite  of  fcilliott  county,  Ky.,  as 
•RuggeHting  interesting  poHsibilitios.'  My  notes 
(Anteincan  journal  of  science,  August,  1886,  p.  121) 
on  thia  remarkable  eruptive  rock  are  but  a  brief 
digest  of  a  report  (Bulletin  No.  3H,  U.  8.  geological 
survey,  not  yet  published)  iu  which  ite  pectUiar  feiw- 
tures  are  more  completely  described.  If  the  hypoth- 
esis advanced  by  Professcir  Lewis  really  accords  with 
nature's  method  of  manufacturing  this  i>reciouB 
gem,  it  gives  tv  prfwpuctorM  a  mi»Ht  valuable  guide ; 
and  it  is  well  worth  while  to  carefully  ♦examine  all 
localities  the  geological  composition  and  history  of 
which  are  analogous  to  that  of  the  South  African 
diamoud-flelds. 

In  Elliott  county,  Ky.,  near  Isom^s  mill,  six  miles 
fiimth-west  of  Willurd,  there  are  two  short  dikes  of 
peridutite  breaking  through  the  horizontal  sand- 
stones and  shales  of  carboniferous  age  in  such  a  man- 
ner OB  to  locally  envelop  many  of  their  fragments. 
The  slopes  iu  the  vicinity  are  well  covered  with  soil, 
BO  that  there  are  but  few  exposures  of  either  the  in- 
trusive mass  or  the  a4^1jacent  strata  neoir  the  lino  of 
contact  between  them  ;  and  iin  considerable  excava- 
tions have  been  made.  Nevertheless  it  is  evident 
that  the  shales  have  been  distinctly  metamorphosed 
by  the  peridotito.  This  is  most  plainly  visible  iu 
the  enveloped  fragments  of  shale,  which  are  quite 
numerous  in  the  dike  at  uue  exposure  near  Isom'a 
mill,  but  elsewhere  they  are  almost  or  entirely  absent. 
TliUH  both  varieties  of  j>eridotite  described  by  Pro- 
fessor  Lewis  occur  in  Kentucky,  but  the  breociated 
form  has  not  yet  been  found  to  contain  diamonds. 

The  dark  shale,  fragments  of  which  are  Included 
in  the  peridotite,  umy  be  regarded  as  composed  of 
sand  and  clay  in  varying  proportions.  The  amount 
of  metamorjihism  experienced  by  the  small  frag- 
ments  of  shale  is  very  unequal,  and  by  uo  means 
pro|K)rtional  to  the  sizes  of  the  inclusiouH.  One  of 
the  earliest  and  predomioant  metamorphic  eflFects  is 
the  development  af  a  micaceous  mineral  iu  the  argil- 
laceous  cement.  This  development  may  extend  so 
far  as  to  render  the  inclusiim  chiefly  mioaceons. 
Each  enveloped  fragment  is  mirraunded  by  a  narrow 
zone  of  colorless  mica,  the  scales  of  which  are  fre- 
qnently  arranged  perpendicular  to  ite  surface.    An 


a^lvanced  stage  of  mctamorphism  is  marked  by  the 
appearance  of  very  interei<tiugs]>heroidal  bodies  with 
remtukably  suggestive  properties.  They  have  a  high 
index  of  refraction,  and  are  pale  yellowish  to  color- 
leJis.  translucent  to  alnuist  transporeut,  and  com- 
pletely isotropic.  The  diameter  of  the*?  little  glob- 
ules is  gcDerully  alxmt  .02  of  a  millimetre,  and  thC'V 
are  remarkably  uniform  in  size.  Rarely  this  sob- 
stance  aj)pears  in  irrt-gular  grain**;  but  •  'v --i>y  ii 
occnrs  in  a  form  very  suggeMtive  ni  th<  hv 

it  rt^seiubles  a  hexoctahedron  \rith  cur^'  la 

general  uppearau<'e  it  simnlatiiB  the  small  trauiiluc«nt 
crystals  of  octahedrite  in  the  adjacent  peridotite.  but 
their  ojitical  properties  and  action  iu  acids  readily 
distinguish  it  from  that  species.  They  are  soluble 
iu  couofutrated  hydrochloric  acid,  and.  when  heated 
to  Itright  redness,  they  become  le*H  tranhlucent  and 
somewhat  earthy  iu  appeanince :  but  the  chauge  i»» 
not  promiuent.  In  the  small  fragments  the  globulm 
lu-e  u.suallj-  numerous,  and  scattered  throughout  the 
scales  of  clotided  mica,  but  most  abundant  and  least 
regular  iu  form  near  the  jK'riphery  of  the  inclusiuo. 
where  they  sometimes  form  quite  a  distinct  In 
just  inside  the  (me  of  colorlesis  mica.  In  the  j 
ments  where  this  peculiar  isotropi.-  -TiK.-t,,.,,.eis  i 
abuudaut,  there   is  but   little  w>  T  d    mien. 

Notwith-standing  the  fact  that  «oiii  r  pro|iM- 

ties  suggeKt  that  they  are  diamon^U  moru  or  lei«  p«r- 
fectly  crystallized,  their  solubility  in  acid  r<»nder» 
such  a  view  untenable.  Were  they  diamonds,  they 
would  he  of  comparatively  little  value,  becunse  of 
their  exceedingly  sniall  size. 

The  dark  shale  which  i&  frequently  envelop*«d  by 
the  peridotite  is  somewhat  carbonaceous,  but  con- 
tains A  small  proportion  of  carbon  as  compared  with 
that  of  the  South  African  diamoud-fleld :  for  this 
reaH4m,  it  appears  to  me  nither  imi*r<^»1>able  thai  dift- 
monds  will  be  discovered  at  the  locality  iu  qucetion. 

Some  very  pretty  pyropes.  h-cally  sii;  '  - 

rubies,  have    Vjoi'U    picked  iiji  in  the 
from   the   decomposition  and   dininte^; ;--:...     . 
jjeridotite,  but  nothing  of  greater  value  haii  yet 

discovered  at  that  place.     That  the  dike/>  have 

prospected,  and  supposed  to  contain  valimhle  metdl, 
is  evidenced  not  only  by  slight  excavations,  but  alao 
by  the  ruins  of  what  appears  tohavf  been  a  structntt 
for  reducing  ore.  Notliing  is  knowu  in  that  country 
of  the  history  of  thene  ruins,  and  tiiey  may  be  uf 
considerable  antiquity. 

It  appears  to  1«e  a  significant  fac^t  in  faror  of  Pn>- 
fessor  Lewis's  hypothesii*.  that  the  tliamonds  found 
iu  the  United  States  have  been  di'ic<>v«»r»d  wbei» 
peridotites  abound.     The  chief  localiti'  ither 

in  North  Carolina  and  Georgia  or  in  < '  Of 

all  the  mountain-ranges  of  this  eouL'trv  i        L.-ri 

portion  of  the  Sierras  in  California  i*^  i  •  vL.i[.^f)i.  -i  • 
est  iu  serpentine.  In  caaes  I  have-xjii'  i;  i  •  ,„r 
pentine  is  derived  by  alteration  from  p'  In 

the  same  re^on.  among  older  stratifieid  r  iiu- 

rif  erous  series,  is  a  black  shale  or  «lat*  v  !  od> 

ally  contaiua  a  considerable  amount  of  "0 

matter;  and  it  is  quite  possible  that  the  diiuuonun  wd 
have  been  discovered  in  the  Sierras  had  their  < 
along  a  contact  between  peridotite  iknd  cArlMiiu 
shale.     At  any  rate,  the   suggestiou   u| 
field  for  proHjfectors,  and  it  dionld  h> 
that  coruudum,  with  its  gecus,  is  hUk)  found 
similar  geologic  conditions.  J.  S.  Dnxt*. 

Pecix)grapliic  laboratory,  F.  Sk.  geoL  wurr., 
Washlogton,  D.C.,  Oct  81. 


li 


Recent  Proceedings  of  Societies. 

Academy  of  natural  Mcienoea,  Philadelphia, 

Oct.  19.  —  Mr.  ThoiujiH  Meeban  called  attention  to 

I  the  rarity  of  r4^r(«iu  fOoutB  in  given  loc4^1iii(>H,  and 
their  gnuUml   ■'  lUce    froiu   others,    in  spite 

of  the  fuel  tJ.  --eedrt  are    80inetimc«  freely 

prixltued.     Tlik  v.i .  .^-..tuiil  jiersistence  of  the  fuw  re- 
luttiuing  plants  nf  such  cultmios  was  also  a  matter  of 
Bnry>ri8i-'.     As  aii   iustauco   of  this,   Professor  Short 
had  recently  found  a  limited  nuriiber  of  Bpeciuiens 
of  Hhortia  galadfolia,  where  it  Lad  been  origLnally 
t  collected    by    Miehaux   a    hundred    years    ago.     It 
lahnwed  no  1*nden«"y  to  spreiwl.  although  it  was  appar. 
fently  in  no  «ianger  of  dying  out.     In  Buch  cases  cir- 
JctiinHtftnces  exist  which  are  unfavorable  to  thegermi- 
|;nAtion  of  the  «M.'ei],  althoMgh  they  luay  grow  elsewhere 
ely.     Onr  C,^^>rii>edinni  Hjwctabile  had  some  time 
Ko  been  phvuted  by  the  Cointe  de  Paris  in  his  wooda, 
ge  group  of  them  Ijeing  placed  together  so  as  to 
I  the  better  hIiow.     Fruni  this  centre  the  HpeoieH 
I  spread  over  the  neighborhood,  although  with  ns 
it    is   not    known    to   jtrodiice    fertile  seedH,     A  few 

tyear*!  m'<i  »i..  ki..  ;.l<Mr  had  noted  an  occurrence  in  his 
owu  which   illuHt rated   the   effect  of 

■varx  1  •«  plant-growth.     A  small  patch 

of  W4j*«ls  liad  l>eem  cleared  of  undergrowth,  A 
blnckberry-plaut  which  lift<l  been  allowed  to  remain 
in  the  centre  hud  spread  t*:»  the  extent  of  twenty  or 
thirty  pa«'pji.  Within  the  immediate  radius  of  pro- 
t*'cli««u  of  tluB  buiih,  twenty -two  tipecicH  of  plonte 
Latl  uprung  up  which  were  found  nowhere  els©  in 
the  woodK.  lUtliough  they  grew  freely  here  and  there 
ootfiide.  It  Heeuied  to  he  a  ca^e  where  a  number  of 
wpipcie*!  had  eatabUHhed  tbemselTeH  becAuse  of  the 
of  auotlier  species  providing  the  necesMory 

-,  for  healthy  growth. Professor  Heil- 

|.iiu  ill.  fp'l  tn  iMirioua  instances  of  isohition  in  the 
Ciiseof  bin:-.  !•  [  •  udeut,  perhapH.  on  the  food-supply. 
Sticb  o»i><*  -  iiiaj. ,  after  all,  be  more  apparent  than 
real ;  certain  Mpecie»  auppoiied  to  be  confined  to 
circumscribed  localities  having,  on  further  explora- 
tion. l»een  found  elsewhere. Professor  Ryder  de- 

Bcrilxid  a  reumrkable  deep-sea  fish,  collected  from  a 
depth   <»f   l,50y  fathoms   by  the  steamer  Albatross. 
It*  nearvst  relative  is  the  titth  figured  by  Dr.  Har- 
L  wood   in   the    Philosophical   trausactions*  for    1827; 
^■*nd  the  tipecimeu  now  in  hand  is  probably  the  third 
^f  rt^corded,  although  it  is  likely  to  be  an  undeseribed 
"       species.     It  belongs  to  the  order  Lyomerei,  and  is 
clcMicly  related  to  the  GastroHtomUH.  dcHcribed  some 
.'o  by  the   speaker  and   Professor  Gill.     Its 
diarity  is  the  great  proportionate  extent  of 
:; —  . — iLh,  which  encroaches  on  the  Bpace  occupied 
by   the   body   cavity,  over  tweuty   vertebrae   Iwing 
aboTc  the  oral  opening.     The  ma3dtlae  are  four  times 
the  length  of  the  skml.    The  luouth  opens  into  an 
enonnons  membranous  pouch  which  hangH  loosely 
without  ribs  from  the  vertebral  column  for   about 
cnae-fouTth  of  its  length.     The  entire  fish  is  Ave  feet 
long,   and   endii  in   a  rayless   tail   of   about   twelve 
inches,  which  ci>rreHpondh  with  a  character  in  em- 
bryo tiahes.     We  have,  therefore,  in  the  one  specjes, 
M  tail  of  au  embryonic  type,  while  the  mouth  is  euor- 
j       anously  developed  and  specialized.     Lotig  hair-like 
^LiLlamentfi   were   distributed'  at  intervals  along    the 

^B  b«ok. William  B.  Scott  presented  for  publication 

^^  A  |)ai>er  entitled  '  The  genera  Mesouyi  and  Pachyaena, 
Cope,* 
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mASY  NOTE  OF  AN  ANALYSIS  OF 
tEXJCAN  CODICES  AND  GRAVEN 
TPTI0N8.' 

to  make  a  statement  of  a  few  of  the 
bare  recently  obtaJDed  by  a  translation 
''fabuati  lani^aage  of  the  phonetic  sym- 
ined  in  the  Vienna  codex  and  the  Bod- 
Selden  manuscripts.  I  find  that  these 
ices  are  composed  of  si^s  representing 
ipeecb,  forming,  in  combination,  words 
ices.  Moreover,  I  have  discovered  cer- 
minative  signjj  that  render  a  misiater* 
rf  these  picture-writings  impossible. 
anna  codex,  the  Bodleian  and  Selden 
ta,  are  records  of  lands,  tributes,  tithes, 
A  partial  decipherment  of  portions  of 

Vatican,  and  Fejfervary  codices  con- 
,t  these  do  not  relate,  as  has  been 
is  maintained,  to  astrological  and 
li^ous  matters,  but  deal  with  the 

communal  form  of  g(n*emment,  the 
which  has  been  8uggeate<l  by  some 
iters,  but  not  sufBciently  proved  to  be 
accepted. 

yet  imperfect  insight  I  have  obtained 
heae  native  works  confirms  and  com- 
'h  of  the  testimony  of  tJie  early  SpautsJi 
It  also  renders  erideut  the  false  and  dls- 

[Bsions  they  received  and  handed 
with  certain  phonetic  symbols 
recurrence  in  the  picture-writings 
perceive,  somewhat  to  my  astonish- 
t  identical  symbols  are  reproduced  on 
lied  'calendar  stone,'  the  'sacriflcial 
I  otlier  equally  well  known  monoliths. 
he  deciphenuent  of  theee  and  an  appM- 
the  same  method  to  other  symbols  en- 
ereon,  I  unhesitatingly  affirm,  even  at 
Stage  of  investigation,  that  these  graven 
are  not  what  they  have  hitherto  been 
1.  On  them  are  Nahuatl  words  that  are 
hecodioeB  in  Sahagun's  invaluable  '  His- 
i  other  early  chronicles  where  imper- 
of  them  are  given  ;  and  these 
beyond  doubt,  the  true  usee  and 
be  stones. 

>  the  Amerle&o  a«eo«lAtlon  for  the  advonce- 
ooe  ai  Buffalo,  August,  1880. 


Let  us  cursorily  examine  the  tentimony  of  the 
best  authorities  on  a  certain  point.  Duran  tells 
us  distinctly  that  there  was  in  each  mjirket-place 
of  ancient  Mexico  a  circular,  elaborately  carved 
tablet,  held  in  great  veneration.  It  was  frequent- 
ly consulted,  and  by  it  the  market-days  were  reg- 
ulated. All  writers  concur  in  stating  that  the 
market  was  held  on  each  fifth  day.  According  to 
them,  a  period  of  five  days  answered  to  our  week, 
and  four  such  divisions  formed  the  period  of 
twenty  days  termed  the  Mexican  month.  They 
tell  us  that  all  adults  were  obliged  by  law  to  re- 
start to  tlie  appointed  market-place  on  cacli  fifth 
day.  and  that  all  produce  and  manufactures  had 
to  be  brought  there,  even  from  great  distances, 
severe  penalties  being  incurred  by  those  who  bar- 
tered the  produce  of  land  or  labor  on  the  highway 
or  elsewhere.  On  the  broad,  straight,  cemented 
roads  leading  to  the  locality  of  each  market, '  rest- 
ing-places'  for  the  wayfarers  and  carriers  were 
provided  at  regular  intervals  ;  and,  by  the  number 
of  such  stoi)ping>places  between  one  point  and  an- 
other, distances  were  estimated. 

The  enormous  concourse  of  jjeople,  the  variety 
of  prtxliice  exhibited,  and  the  order  that  prevailed 
in  the  raarkpts  of  Mexico  and  TInteloluo,  filled  the 
conqueror  with  wonder  and  admiration.  From 
Cortes,  Berual  Diaz,  Sahagun,  and  others,  we 
learn  that  the  market  was  a  special  charge  of  the 
supreme  chief  of  Mexico  ;  that  appointenl  officers 
presided  in  state  over  it,  while  others  moved 
among  the  throng  superintending  the  traffic. 
Standard  meaHures  were  kept,  and  rigorous  pun- 
ishment awaited  tliose  who  sold  by  fabe  measure 
or  l)artered  stolen  goods. 

It  is  my  opinion,  and  one  that  I  can  support  by 
a  mass  of  further  corroborative  evidence,  tluit  the 
periodical  market-day  was  the  tnost  important 
regxilator  of  the  Mexican  social  organization,  and 
that  the  monolith  generally  known  as  the  calendar- 
atone  was  the  market-stone  of  the  City  of  Mexico. 
It  bears  the  record  of  fixe<i  market-days  ;  and  I 
venture  to  suggest  that  from  these  the  formation 
of  the  Mexican  calendar  system  originated.  The 
stone  shows  the  existence  of  communal  proi>erty 
and  of  an  equal  division  of  general  contributions 
into  certain  portions.  I  find,  moreover,  that  the 
face  enclosed  in  the  inner  circle  of  tho  tablet  is  a 
rebus.  Wlien  its  sevenU  parts  are  interpreted  by 
the  phonetic  elements  they  rejiresent,  a  sentence 
is  obtained  which  clearly  shows  the  use  of  the  tab- 
let.     Of  this  sentence   I  shall    submit    but  two 
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erioda  radicatoK)  on  it  differ  from  those  on 
reat  market-etone,  and  seem  to  furnish  a 
ID  to  the  perplexing  complL'tnentarr  calendar 
mentiozied  by  Spanish  writers  as  *  the  lords 
I  night  accompanying  the  days.' 
DDcIusion,  I  would  stato,  that,  in  my  opinion, 
of  the  large  stone  receptacles  that  are  gen- 
called  '  vessels  for  containing  the  hearts  and 
of  human  victims*  are  no  other  than  the 
lid  meaaures,  preserved  for  reference  in  the 
Ht-place. 

t»re  publishing  my  final  results,  I  sliall  aul>- 
to  a  searching  and  prolonged  inveetiga- 
examiuation  of  the  originals  of  many 
reproduced  in  Lord  Kingshorough's 
antiquities'   will  be  necessary  to    de- 
Impcirtant  points,  and  during  the  forth- 
jear  my  line  of  resejuches  will  be  in  this 

Z£LIA   NUTTALL. 


MAKE  THE  MOST  OF  A  SMALL 
LIBRARY.  ' 

t  question  is  not  what  to  do  with  a  library  of 
ixndred  tliousand,  or  a  hundred  thousand,  or 
liousand  volumes.  It  hae  nothing  to  do  with 
es  which  can  afford  to  buy  manuscripts  or 
ibula,  black-letter  tracts,  or  early  American 
D8.  It  is  not  for  libraries  whose  collections 
pnal  authorities  t«x>k  away,  many  years  ago, 
uae  of  John  Adams's  reproach  that  in  his 
he  books  from  which  Giblwn'e  statements 
be  proved  true  or  false  could  not  be  found 
United  States.  A  student  may  go  to  the 
les  in  the  great  cities  and  read  at  his  will, 
from  abroad  books  relating  to  hia  specialty, 
he  can  show  jujst  c^use  for  his  request,  may 
}ave  books  sent  to  his  distant  home.  The 
iea  which  concern  us  are  those  of  thirty,  or 
r  five,  or  even  of  one  thousand  volumes,  in 
I  and  villagee,  open,  perhaps,  all  day  six  days 
week,  or  two  or  three  hours  on  one  day.  I 
this  for  you,  whose  library  spends  a  thou- 
loUars  a  year :  and  you,  who  have  but  five 
?ed  for  books,  periodicals,  and  binding  ;  and 
rho  struggle  along  with  fifty  dollars'  worth 
»v  books  twice  a  year.  It  is  for  you,  too, 
t{hrai7  haa  existed  in  a  half-alive  state  with 
Imerioan  reprints  of  English  b<-K)k6,  novels 
retched  condition,  antiquated  volumes  of 
e,  biogrophiea  of  the  drearieet,  incomplete 
lee  of  magazines.  How  can  such  libraries  be 
centres  of  sweetness  and  light  in  country 

mr  house  is  not  large  enough  to  swing  a  cat 
Jd  a  man  to  his  friend.     *  But  I  don't  wish 

hkd  befors  the  Hllwaukoo  meeting  of  the  Library 
Uoaliy  MImC.M.  Hewms,  July  7, 1880. 


to  swing  a  cat.'  answered  the  friend.  This  bit  of 
homely  wisdom,  and  another,  '  "When  you  can't 
have  what  you  like,  you  must  like  what  you  have,* 
are  as  useful  in  libraries  as  any^vhere  else. 

But  they  do  not  mean  that  you  are  to  be  satisfied 
with  the  present  use  of  many  of  the  books  which 
are  now  gathering  dust  upon  your  shelves.  Some 
of  tliom  may  easily  be  made  to  answer  tlie  ques* 
tions  of  your  readers.  Spend  the  next  money  that 
you  have  in  a  few  books  of  reference,  a  new 
edition  of  an  encyclopaedia,  a  good  atlas,  *  Lip- 
pincott's  l»iographicaI  dictionary,'  'Poole's  index,' 
and  its  co-operative  supplement  the  Brooklyn  cata- 
logue, and  the  Providence  reference-lists.  If  you 
can  get  also,  or  if  you  have  already,  all  the  voluniee 
of  Harper's  magazine^  Scribner's  monthly,  and 
the  Century,  the  Popular  science  vionthly^  and 
LittrlVs  living  age,  with  tlie  separate  indexes,  in- 
cluding articles  and  poems  too  short  to  be  indexed 
in  Poole,  you  are  ready  to  meet  the  wants  of  most 
of  your  readers.  If  you  have  time,  index  8t, 
Nirkolaa,  Wide  awake,  and  Harper's  young  people. 
A  librarian  of  a  small  library  can  often  satisfy  a 
reader  by  showbig  liitn  an  article  written  osten- 
sibly for  children,  but  told  in  the  clear,  simple 
style  which  appeals  to  many  older  persons.  The 
thinking  powers  of  many  boys  and  girls  never 
develop  after  they  leave  school  at  fifteen  ;  and 
knowledge,  in  order  to  be  attractive  to  them  in 
their  later  years*  muBt  be  get  forth  as  attractively 
as  in  their  school-days.  If  you  can  overcome  the 
repugnance  of  many  persons  to  books  which  they 
think  childish  and  beneath  them,  you  can  often 
give  them  just  what  they  are  able  to  eujoy.  I 
sometimes  say,  "  The  best  article  that  I  know  is 
in  the  Wide  awake  [or  St.  Niehohu,  or  Harper** 
young  people],  and,  if  you  have  no  objection  to 
reading  a  boys'  and  girls'  magazine,  I  think  tliat 
you  will  find  in  it  just  what  you  need." 

A  magazine  which  has  a  deptutraent  of  '  Answers 
to  correspondents  '  asked,  in  a  late  number,  for  no 
questions  which  might  be  answered  by  referring 
to  an  encyclopaedia  or  biographical  dictionary. 
In  the  next  numl)er  a  correspondent  begged  the 
editor  to  remember  that  many  persons  had  no 
access  to  such  books,  and  their  only  way  of  learn- 
ing what  they  wished  to  know  was  througli  the 
magazine.  The  library  in  every  town  or  village 
should  supply  this  want,  and  should  also  contain 
Brewer's  '  Reader's  haiid-book  '  and  '  Dictionary 
of  phrase  and  fable*  (wliich,  though  often  inaccu- 
rate, are  much  better  than  nothing),  and  Wheeler's 
•  Dictionxiry  of  noted  names  of  fiction,'  and 
■  Familiar  allusions.'  As  soon  as  you  can  afford 
it,  buy  all  the  volumes  of  '  Notes  and  queries ;  * 
but  until  then  you  can  answer  many  questions 
from  the  books  of  reference  already  named. 
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The  stock  qupstioiis  with  which  every  librarian 
w  familiar,  such  as  who  wrolo  '  I  am  tl.ving,  Egypt, 
dying,'  whetlier  Shakspean?  was  of  noble  birth,  or 
Eleazar  Williams  was  Louis  XVll.,  are  easily  dis- 
posed of.  If  you  can  make  your  rea^lers  under- 
stand that  they  must  formulate  their  requests  in 
intelligible  shape,  you  have  gone  a  long  way  to- 
wards making  your  library  useful.  They  expect  a 
librarian  to  find  '  a  book  about  cheerfulness  : '  or 
*  a  lxK)k  ulwut  whether  education  is  better  than 
wealth  ; '  or  '  a  book  in  miu-bled  covens  that  wasn't 
exactly  a  history,  but  had  something  about  history 
in  it,  that  mother  read  about  nine  years  ago.' 

This  is  no  place  for  discussing  the  merits  of  rival 
encyclopaedias.  I  find  the  Britannica,  Chambers's, 
Appletons',  and  Johnson's  all  useful.  If  I  could 
have  only  one»  and  no  atlas,  I  should  take  Apple- 
tons*,  on  account  of  its  maps,  its  full  lives  of  liv- 
ing persons,  and  itf<  yearly  suppleuient.  A  pennm 
often  goes  to  a  library  with  a  question  which  he 
fancies  can  be  answered  only  by  reference  to  many 
learned  books,  but  really  is  a  very  simple  one.  A 
stranger  from  out  of  town  once  said  to  me  with  a 
pompous  air,  "  1  am  pursuing  an  extensive  course 
of  historical  reading,  and  Avish  t^o  know  what 
works  the  library  contains  on  the  history  of  Con- 
stantinople." 1  meekly  replied  that  we  had  only  a 
very  few  of  the  original  authorities,  and  that  they 
were  in  English  tranalations.  "  What  liave  you, 
then  ?"  I  named  the  more  familiar  histories,  and 
a  few  recent  books  of  travel,  like  De  Amicis'  and 
Gautier'a.  "  I  wish  to  see  a  minute  map  of  the 
city."  —  ••  We  have  nothing  minute.  Tlie  best  that 
I  can  give  you  is  in  the  *  Encytilopaedva  Britan- 
nica.* "  —  "  Ah,  indeed  !  That  is  a  wc  rk  I  have 
never  heartl  of.  May  I  see  it?"  This  coofession 
betrayed  at  once  the  depth  of  the  stranger's  learn- 
ing. He  read  the  encyclopaedia  for  alwut  ten 
minutes,  then  returned  it  with  thanks,  and  went 
away  saying  that  he  had  now  finished  his  course 
of  reading  on  Constantinople.  An  encyclopaedia 
often  satisfies  the  vague  desire  for  knowledge,  of  a 
person  who  has  nut  learned  how  to  use  books,  and 
asks  in  an  indefinite  way  for  something  on  a  cer- 
tain subject. 

The  Brooklyn  catalogue  is  especially  useful  in 
its  biographical  references  to  lives  in  books  which, 
without  it,  might  stand  unopened  on  the  shelves. 
For  example  :  a  librarian,  when  asked  for  a  life 
of  Queen  Christina  of  Sweden,  might  not  remem- 
her,  without  consulting  it,  that,  although  there 
wa«  no  life  of  her  in  the  library,  chapters  upon  her 
might  lie  found  in  Wilkie  Collins's  '  Miscellanies,' 
Haya'fl  '  Female  biography,'  Mrs.  Jameson's  '  Lives 
of  female  sovereigns,'  and  Russell's  '  Extraordi- 
nary women.'  '  Poole's  index '  unlocks  LittelTi 
living  agCj  which  is  full  of  biographical  and  his- 


torical articles.  Every  volume  of  essays  in  i 
library  should  be  indexed,  and  every  title  plaivd 
in  the  catalogue. 

The    question  of  what  kind  of  catalogue  ywnl 
should  have  is  one  that  dei)ends  largely  on  ibd  1 
number  of  your  readers  and  the  kind  of  boolij 
which  they  take.     A  printed  one  soon  grows  ob*! 
solete.     A    card-catalogue,  well    arranged  under 
authors  and  subjects,  with  zinc  indicators  to  show 
the  places  of  subjects,  and  brass  rods  so  that  thi' 
cards  cannot  lie  displaced,  is  as  good  as  any  thing 
that  has  yet  been  used.     "  I  made  my  catalogue,"  J 
said  a  librarian  to  me  a  year  or  two  ago.  ••  so  thit  n 
the  greatest  fool  in  town  could  not  poasihly  tuake 
a  mistake  in  finding  an   author   or   title,"*    This 
catalogue  is  certainly  a  model    of  clearness  and! 
simplicity.      Long    experience    with   fixed  shelf- 1 
numbors  has  convinced  me  that  they  should  not 
be  used,  but  shoidd  give  place  to  the  Dewey  plan 
or  one  of  its  modifications. 

The  books  which  you  buy  should  depend,  like 
your  catalogue,  on  your  class  of  readers.  A  library 
in  a  village  where  there  are  farms  and  gardem 
should  have  the  latest  and  best  Ixxjks  upon  fann- 
ing, gardening,  the  care  of  cattle  and  |M)ultry,an»l 
several  agricultural  and  horticultural  j«a))er«  and 
magaxines.  that  may  be  alloweil  to  circulate  a.U'ft 
they  are  bound.  I  saw  not  long  ago,  in  a  ne« It 
endowed  library  in  such  a  town,  several  bonks 
with  finely  colored  illustrations  of  beautiful-learrJ 
plants  and  flowering  shrubs,  that  must  certainly 
have  an  influence  in  time  in  making  the  ganleitt 
of  the  neighborhood  very  different  from  the  tra- 
ditional farmhouse  door-yard.  A  town  withtei»> 
phones,  electric  lights,  machine-shops,  and  naano- 
factories,  where  many  young  men  of  intelligeooe 
are  electrical  engineers,  machinists,  and  draught>- 
men,  needs  all  the  newest  books  that  it  can  affocd 
to  buy,  on  electricity,  applied  mechanics,  ttd 
mechanical  drawing.  We  find  in  Hartfonl  • 
steadily  increasing  demand  for  books  of  these 
classes.  Scientific  works,  unless  of  recent  date, 
are  worse  than  useless,  except  to  a  student  of  tht^ 
history  of  science.  A  person  who  asks  for  a  1 
on  physics  or  chemistry  from  a  printed  catalo 
does  not  always  notice  the  imprint,  and  choosMl 
work  quite  out  of  date.  A  librarian  nan 
should  tell  him  where  to  find  a  newer  and  bettir 
one. 

The  use  of  books  on  special  subjecta  grows  erwj 
year.  The  Society  for  study  at  home,  the  Ch«s- 
tauqua  society,  many  smaller  clube,  Querie$  lai 
other  {leriodicals,  with  their  lists  uf  ]>riae  qprnf- 
tiona,  have  all  done  their  part  in  encounilinK 
readers  to  use  libraries.  The  prize  questioos  >rt 
often  such  as  anybody  might  write  by  openini;aii? 
volume  of  history  or  biogr^hy  at  random  «*d 
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atuing  M  qnefltion  about  the  first  name  or  tnih- 

ct  on  the  page.     Such  <|ueations  are  a  severe  tax 

I  a  Hbnirian's  Mtne  and  patience  ;  but,  if  a  reader 

Diucts  in  wandi   of  answers,  ho   must  be  kiudly 

ceived,  and  all  the  resources  of  the  lihrary  placed 

hb  diaposaJ,     A  lihnu-ian  needs  a  certain  tact 

1(1   skill   in  guessing  at   the   wants   of  readers. 

thia  comes  hy  practice,  after  one  has  learned  to 

timate  the  mind-power  of  the  frequenters  of  a 

bbrary.     '  Can   you  give  me   something  on   the 

ttch  revolution  ? '  asks  a  young  girl.     Instead 

offering    Thiers,  or    Carlyle,    or    even    the 

I  Epoch  of    history '  volume,  the  librarian  aska, 

How*  long  an  account  do  you  wish,  —  one  in  sev- 

ral  vohimea  ? '  — '  Oh,   not  very   long,   and  not 

prj-  deep,  please.'  — '  An  historic-al    novel,  per- 

Bipe  ?  '  —  '  Yes,'  with  a  visible  brightening  of   the 

I  ;  and   the    reader    goes    horae    happy   with 

f  Citoyenne  Jacqueline,'  perhaps  to  come  back  and 

:  for  another  novel  of  the  same  peri^id,  or  even 

ory.     It   is,  however,   too  much  to  expect 

every  readex  who  deBires  a  little  historical 

knowledge  will  go    through  a  course  of   many- 

yoluined   books.     The  various  lists  of   historical 

Dvels  published  by  the  Boston  public  library  and 

bet   libraries,   Professor    Allen's  'Catalogue  of 

Dvels  and  poems  on  English  history,'  and  Adams's 

Bual  of  historical    literature/  are  every-day 

I  in  even  the  smallest  library.     It  is  not  hard 

*  a  librarian  to  make  a  list  of  the  novels  in  his 

her    own    library    which    illustrate  different 

A  small  library  has  this  advantage  over 

large  one,  that  it  cannot  afford   to  buy  poor 

vela,     iliss  Hewins  closed  with  a  list  of  about 

even  hundred  dollars'  worth  of  books  made  for 

the  beginning  of  a  free  library  in  a  maniifactur- 

;  and  farming  town,  whose  inhabitants  are  of 

vera^  intelligence. 


THE  AGE  OF  ELECTRICITY. 

In  the  closing  sentence  of  tltis  lMX)k  the  author 

pmarks  that  we  are  to-day  entering  upon  the  age 

electricity  ;  so  that,   in   spite  of  its  title,  the 

De  must  be  regarded  as  a  discussion  of  inci- 

in  the  world's  history  which  were  necessary 

1  preliminary  to  its  complete  prei>aration  for  the 

» of  its  existence  which  it  is  now  about  to 

ke  on.     Now  and  then,  throughout  its  nearly 

9ur  hundred  pages,  prophetic  glimpses  are  afforded 

what  this  age  may  have  in  store  for  us,  but  in 

be  main  the  author  has  oonfme<l  himself  to  the 

Ifer  ground  of  already  acconjplished  fact. 

Tlie  reader  is  carrie«J  from  the  •  myth  of  the 

uber-soal.'  which  is  discoiu^ed  uiwn  in  Uie  tirst 

The  age  of  tUctricitv.    By  Paux  BnrJAMiM.    New  York. 


chapter,  to  nearly  the  latest  application  filed  in 
the  patent  oftice  up  to  date ;  and,  in  a  general 
way,  the  task  of  summarizing  the  vast  amount  of 
information  which  scattered  itself  with  great 
irregularity  along  the  centuries  from  the  earliest 
of  these  dates  to  the  latest  has  been  well  and 
satisfactorily  performed. 

The  lxM>k  is  written  in  the  interests  of  the 
general  public,  and  is  nearly  free  from  technicali> 
ties,  which  are  so  often  a  huglx^ar  to  the  general 
reader.  While  not  especially  intended  for  the 
student  of  electricity,  it  will  prove  to  be  a  useful 
book  of  reference  to  many  whose  colleotiona  are 
limited,  as  it  contains  a  good  deal  of  historical 
information  not  otherwise  accessible  in  a  single 
volume.  Considered  in  relation  to  the  supposed 
demands  of  the  general  reader,  the  author  has 
perhaps  erred  somewhat  in  often  going  into  details 
which  may  serve  to  complicate  rather  than  to 
simplify,  and,  in  a  few  instances,  in  avoiding  the 
discussion  of  an  interesting  subject  because  of  its 
seeming  difficulty. 

Several  uiaccurate  and  misleading  statements 
are  found  scattered  through  the  book,  which  are 
all  the  more  noticeable  on  account  of  its  general 
excellence.  Early  in  his  discussion  the  author 
detinea  the  units  now  commonly  used  in  electrical 
measurement :  but  he  has  not  l)een  able  to  avoid 
confusion  in  their  use  subsequently,  as  when  he 
states  that  the  quantity  of  current  necessary  to 
decompose  a  grain  of  water  is  3. 13  amperes,  and  in 
other  instances.  Many  readers  will  be  astonished 
at  the  statement  that  the  resistance  of  a  Ijattery- 
cell  is  in  no  way  altered  by  increasing  or  diminish- 
ing the  size  of  the  plates.  The  assumption  of  the 
resistance  of  wliat  the  author  continually  caUa  a 
•  strange  atmosphere '  around  the  poles  of  a  mag- 
net, and  in  the  neighborhood  of  a  conductor  con- 
veying a  current,  in  order  to  account  for  the  phe- 
nomena of  the  magnetic  field,  would  hardly  seem 
to  be  warranteti,  even  in  a  popular  treatment  of 
the  subject. 

In  liis  historical  references,  the  author  is  dis- 
posed to  give  due  credit  to  American  science  and 
invention,  although  in  bis  discussion  of  the  induc- 
tion coil  he  nowhere  mentions  the  important  con- 
tributions of  Mr.  E.  L.  Ritclue  ;  and  his  treatment 
of  contemporaneous  discovery  and  invention  does 
not  seem  to  be  quite  free  from  prejudice  and  bias. 

Notwithstanding  these  and  some  other  faults, 
the  book  contains  a  vast  amount  of  interesting  in- 
foruiatidn.  presented  in  im  interesting  way,  and  it 
will  doubtless  find  an  apipreciative  audience.  It 
presents  a  handsome  appearance,  and  the  numer- 
ous illustrations  are  generally  appropriate  adjuncts 
to  tlie  t4?xt.  In  the  tine  full- page  cut,  however, 
showing  a  man  of  war  destroyed  by  a  fish-torpedo. 
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it  is  a  little  (mrioiis  to  see,  that,  while  the  great 
fillip  is  certainly  going  to  the  bottom,  the  Biuall 
torpedo-boat  itself  lioate  apparently  uninjured. 


LOCAUZATION  OF  FUNCTION  IN  THE 
CORTEX  OF  THE  BRAJK 

A  CONVENIENT  summary  of  the  main  points 
tliat  have  been  eetablinhed  by  ezperimente  on 
animals,  by  pathological  records  and  anatomical 
research,  regarding  the  relation  of  certain  |)arta  of 
the  brain  to  'the  various  senses  and  syBtems  of 
muscles,  is  a  very  welcome  contribution  to  this 
vexed  question.  If,  in  addition,  the  work  brings 
new  light  on  some  of  the  problems,  and  a  worthy 
appreciation  of  its  predecessors,  it  is  doubly 
welcome.  The  recent  work  of  Dr.  Luciani  and 
Dr.  Seppilli  has  these  claims  to  our  highest  praise. 

The  view  of  Flourens,  that  all  the  parts  of  U»e 
brain  were  functionally  equivalent,  was  followed, 
after  the  discovery  of  the  excitability  of  the  cortex 
in  1870,  by  the  very  t>ppoeite  view  that  the  lt»:ain 
consisted  of  a  collection  of  areas  definitely  cir- 
cumscribed, each  of  which  liad  exclusive  charge 
of  a  certain  function.  The  view  held  by  our 
authoi-a,  agreeing  with  tliat  of  Elxner,  Goltz,  and 
others,  is  a  mean  between  the  two.  Tbe  different 
pai*ts  of  the  cortex  have  very  different  relations 
to  tbe  several  functions.  But  a  centre  is  not  a 
definitely  limited  area :  it  has  a  focus  and  a 
'  jwriphery,'  but  no  hard  and  fast  boundary-lines. 
The  |M?ripheriea  of  the  vtirious  centres  overlap. 
Take  the  usual  centre,  for  example.  If  you  regard 
the  sight-oentre  as  all  that  jiart  of  the  cortex  the 
removal  of  which  will  cause  disturbanoee  of  vision, 
then  this  centre  is  alm(%t  too  extended  to  be  local- 
ized at  all ;  but,  if  you  distinguish  between  tran- 
sitory and  i)ermaiiient  (though  gradually  decreas- 
ing) impairment  of  vision,  the  occipital  lobe,  with 
a  small  [)art  of  the  a<ljoCi»ing  ijarietal.  is  at  once 
marked  as  the  focus  of  the  sight-centre :  its 
*  periphery '  extends  in  the  direction  of  the  frontal 
and  teiniwral  lobes.  An  injury  to  the  peripheral 
portions  will  cause  le^  severe  and  less  permanent 
imyjairment  of  vision  than  injury  to  the  focus. 

The  extensive  destruction  of  one  occipital  lobe 
produces  blindness  in  a  small  external  segment  of 
tbe  retina  on  the  same  aide,  and  in  a  large  internal 
segment  of  the  retina  on  the  opposite  aide  ;  i.e., 
each  centre  is  connected  with  both  sides  of  the 
body,  but  more  with  the  opposite  side.  This 
fumishee  a  simple  scheme  of  the  decusBtition  of 
fibres  in  the  optic  chiasma.     The  general  results 

Die  /unctions  localisation  auf  dcr  ffroMhimrindc  an 
thifrexperimen ten  und  kliniKhm  fa lUn  nncJigeieitsen.  Von 
Dr.  Lnoi  Lucum  nod  Dr.  Oicseppm  Skppilu.  Aiitoiislrte 
deuMcbe  »uig»beTon  Dr.  H.  O.  Fbasnskl.  Lepxlg,  Dtnicke, 
18M.    8*. 


are  compactly  represented  in  a  dingmm   of  th«i 
dog's  brain,  in  which  tbe  size  and  proximity  of ' 
the  dots  show  the  '  intensity  '  of  the  different  parts 
of  the  centre,  while  tbe  shaded  dots  show  the  pro- 
jwrtion  of  tl>e  uentre  connected  with  tbe  aaine 
aide  of  the  body. 


The  accoujpanying  diagram  of  the  dog's  brain 
sliowa  the  location  and  extent  of  the  vuntat  cmtre*, 
as  proved  by  the  impairment  of  vision  due  to  wt- 
tirpation  of  this  area.  The  occipital  region, 
indicated  by  the  size  and  frequency  of  the  dots,  ii 
most  immediately  connected  with  this  function ; 
but  an  area  of  minor  intensity  extends  tovrardi 
the  frontal  and  parietal  lobes.  T\xe  shaded  do<i 
indicate  (roughly)  the  part  (a  smaller  one)  uf  Ifce 
centre  connected  with  the  retina  of  the  same  side  j 
the  others,  the  part  (a  larger  one)  connected  witfa: 
the  opposite  retina. 

The  centre  for  hearing  has  likewise  a  focoi 
a  iieriphery,  and  the  scheme  of  decuasatioD  wodd 
be  (jwite  the  same.  The  focus  is  in  the  temporal 
lobe,  with  the  periphery  extending  in  tbe  direc- 
tion of  the  parietal  and  frontal  lobes,  of  the  hip- 
pocampus and  cornu  ammonis.  The  attempts  it 
localizing  the  centres  for  smell  and  UtBte  mn  ]m 
definite  and  leas  certain. 

On  the  pathological  side,  the  cx3rre1atioa  of 
certain  disorders  with  lesions  of  certain  \t^xU  d 
tbe  brain  tends  to  the  same  results  in  the  mats. 
and  thus  makes  the  experimental  evidence  doubly 
im[>ortant. 

The  central  convolutions  and  the  immediately 
adjoining  parts  of  the  parietal  and  frontal  conro- 
lutions   form   the  sensor-motor  zone.     It   is  iKe 
terminal   station  for  the  reception   of  akin  svl 
muscle  impressions,  as  well  as  the  origin  of  lb* 
voluntary  control  over    certain    musclcM.     Tb# 
motor  zone  is  directly  excitable  by  electrical  stimu* 
lation,  and  is  the  part  the  irritation  of  which  po- 
duces  epileptic  spasms.     A  study  of  the  ordef  ia 
which   these  spasms  affect    ditferent  groups  d 
muscles,  with  a  poet-mortem  examinaiioa  of  !*• 
brain,  tends  to  a  more  definite  localizatioo  of  tb* 
facial  centre,  the  arm-centre,  and  the  l«|g<«»to» 
The  chapter  on  epilepsy,  from  the  point  of  rif* 
of  Hughlings-Jackson,  is  a  valttftUe  presonlstits 
of  the  subject. 
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These  cortical  centres  are  not  the  places  where 
the  crude  sensationa  are  received,  but  the  places 
where  they  are  elatiorated,  interpreted,  and  associ- 
with  other  impressions.  They  are  percep- 
(Ive  centres. 

The  work  of  Luciani  and  Seppilli  ia  an  onward 
step  in  thia  difficult  subject,  and  can  \\e  recom- 
mended as  the  best  book  to  use  for  those  who  have 
only  time  for  one  b«>»k.  While  it  leavea  many 
problems  undolved,  it  gives  hopes  of  a  solution, 
and  leaves  the  conviction  that  we  are  on  the  path 
towanis  a  scientific  and  rational  conception  of  the 
functions  of  the  highest  product  of  evolution,  — 
the  human  cortex.  Joseph  Jastrow. 


eings! 


'HE  SEPARATE  SYSTEM  OF  SEWERAGE. 
The  respective  merits  of  the  separate  and  the 
combined  systems  of  sewerage  are  still  topics  of 
animated  discussion  among  sanitary  engineers. 
Experts  are  not  at  one  upon  the  question  whether 
there  ehoiild  l>e  one  set  of  sewers  through  which 
should  l>e  removed  the  ilischargcs  from  human 
and  the  water  which  in  the  form  of  rain 
npon  the  surface  of  the  ground,  or  whether 
'o  separate  ami  distinct  sets  should  be  construct- 
each  of  which  should  be  restricted  to  the 
loval  of  one  of  these  varieties  of  waste  ma- 
The  writero  of  this  little  book  of  183 
are  advocates  of  the  separate  system,  and 
e  that  its  moderate  cost  makes  it  possible  to 
carry  out  a  system  of  sewerage  in  many  cases 
where  the  expense  of  the  combiued  system  would 
ake  the  conatxuction  impossible.  Most  of  the 
<ure  u|)on  thia  subjwt  is  to  he  found  in 
and  papers  presente<l  to  scientific  so- 
'hich  are  not  available  for  general  refer- 
ence ;  and  the  authors  have  endeavored  to  supply 
A  deficiency  which  their  own  experience  hiis 
shown  to  exist  by  preparing  the  work  now  before 
aa.  Their  aim  has  been  to  explain  what  the 
separate  system  is,  what  it  is  designed  to  do,  an<i 
to  give  practical  directions  for  designing  and  con- 
,  structing  sewers  in  accordance  with  that  system, 
^■^They  recognize  the  fact  that  no  single  design  is 
^^^ppUcabk*  to  every  case,  but  that  each  town  will 
^Fprefteut  some  features  peculiar  to  itself,  and  that 
^f  ihe  general  plan  must  be  modified  to  suit  the 
conditions  of  each  case.  The  dangers  connected 
witli,  and  indeed  inseparable  from,  the  old-style 
jTttrd  vaults  and  cesspools,  in  which  filth  accuniu- 
oftentimee  for  years,  are  graphically  por- 
^jed  ;  and  the  ordinary  methods  by  which  wells 
strei^ms  become  polluted  are  plainly  and  con- 
\j  explained.      These  are  made  a  text  for  a 

Tht  teparate  ryvtrm  of  $etcerage :  Ua  thtfor]/  and  con- 
By  CioT  Stalky  uid  OEoaoK  S.  Pisbsom. 


homily  upon  the  need  of  sewerage  in  all  densely 
populated  neighborhoods.  The  evils  of  the  com- 
bined and  the  advantages  of  the  separate  system 
are  contrasted  ;  and  the  authors  then  p,iss  on  to 
the  consideration  of  the  designing  of  plans  for 
the  construction  of  a  sewerage  system,  commen- 
cing with  the  preliminary  survey,  and  carrying 
them  up  to  the  condition  of  completion,  with  the 
house-connections  made,  and  the  sewage  on  its 
way  to  the  sea  or  other  point  of  discharge.  The 
volume  is,  considering  its  small  size,  a  very  com- 
prehensive one,  and  will  undoubtedly  lie  of  great 
service  to  those  engaged  in  practical  wurk  of  this 
kind. 


New 


CHALLENGER  REPORTS. 

Tras  bulky  volume  contains  the  second  report 
of  Professor  Herdman  on  the  Tunicnta.  compris- 
ing foinr  hundre<l  and  thirty-two  pages  and  fifty 
plates,  and  Theefs  second  part  of  the  report  on 
the  Holothurioidea,  with  two  hundred  and  ninety 
pages  and  sixteen  plates.  The  high  standard  of 
mechanical  execution  which  has  cliaracterized 
previous  volumes  is  fully  maintained  in  both  text 
and  plates. 

Professor  Uerdman's  first  report  treated  of  the 
simple  ascidians.  The  present  one  is  devoted  to 
the  compound  forms  ;  and  a  final  part,  to  discuss 
the  pelagic  groups,  will  probably  appear  next 
year.  It  was  at  first  supposed  that  the  forms  re- 
maining after  the  simple  aacidiann  had  bi-en  de- 
scribed could  be  disposed  of  with  comparative 
brevity  ;  but  the  compound  ascidians  prove<l,  on 
careful  exatnination,  to  Ije  a  much  larger  and 
more  varied  group  than  had  been  anticipated. 
On  account  of  the  difficulty  in  finding  gtxjd 
diagnostic  chaiacters,  and  of  the  similarity  which 
difffrent  speciea  sometimes  show  in  tbeir  external 
appearance,  it  has  been  necessary  to  submit  near- 
ly all  the  speciea  in  the  collection  to  a  detailed 
histological  examination,  and  portions  of  moat  of 
them  have  had  to  be  sectionized  —  a  slow  and  la- 
borious proceeding  —  before  the  relations  of  their 
different  parts  could  be  satisfactorily  determined. 
Then,  in  the  case  of  a  few  specie®,  some  interest- 
ing peculiarities  in  regard  to  refjro^Juclion  by 
gemmation  required  a  careful  liod  lengthejied  ex- 
amination, on  account  of  the  important  bearing 
of  these  featin^s  upon  the  mode  of  formation  of 
the  colony. 

The  collection  of  compound  ascidians  represents 
one  hundred  and  two  species  and  varieties,  ar- 
ranged in  twenty-five  genera.  Eighty-eight  of 
the  species  and  ten  of  the  genera  are  here  de- 

Report  of  the  $eientific  remtlU  of  the  voyage  of  the 
Challenger  during  lS'tS-16.  VoKxiv.:  2oiMogj.  Londcui, 
0<npwnw»i*n<.  1888,   f. 
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scribed  for  the  first  time.  A  few  simple  aacid- 
ians,  overlooked  previoualj,  find  a  place  in  au 
appendix. 

Compound  aiscidians  were  figured  by  Ronde- 
letius  an  early  as  1555,  but  nothing  of  their  struc- 
ture was  put  on  record  until  two  hundred  yeara 
later.  Even  then  their  relation  to  the  simple 
ascidiaoii  was  not  suspected,  though  some  of  the 
main  points  in  the  anatomy  of  the  latter  were 
known  to  Aristotle. 

Gaertner  in  1774,  and  Renier  in  1793,  recogniised 
the  relations  of  one  or  two  genera,  but  the  ma- 
jority of  naturalists  still  confused  the  compoimd 
ascidians  with  Aloyonaria  or  with  spongea.  It 
waa  reserved  for  Ciivier  and  Savigny  to  demon- 
strate Ix'youd  all  question  the  close  affinity  be- 
tween the  two  groups  of  the  Tunicata.  This  was 
in  1816 ;  and,  led  by  these  investigations,  La- 
marck, alx)ut  the  same  time,  instituted  the  class 
Tunicala.  Since  then  important  researches  on 
the  compound  forms  have  been  made  by  Miine- 
Edwardg.  Gegenl>auer,  Krohn  and  Metchnikotf, 
Oaniu,  Giard.  and  von  Drasche,  as  well  as  other 
students  ;  wliile  Professor  Herdman,  in  the  pres- 
ent paper,  has  summarized  the  ejdsting  knowl- 
edge, and  addeil  many  remarkable  anatomical 
discoveries  of  importance  for  the  history  of  the 
gioup,  to  say  nothing  of  the  multitude  of  details 
useful  to  the  special  studetit,  and  evincing  a 
thoroiigli  and  patient  methtxl  of  study  which 
enforces  coufidenee  in  and  gratitude  for  his  pro- 
longed investigations. 

Dr.  Thoet,  in  the  second  part  of  hia  work  on 
the  holothiiiians,  has  not  limiteti  hia  labors  to  a 
dciicription  of  the  Apixia  and  Pedatji  whirh  were 
brought  home  by  the  Challenger,  but  has  added  a 
short  exposition  of  all  the  shalluw-water  forms 
hitherto  known.  It  ws&  rightly  considered  that 
such  a  monograph  waa  highly  desirable,  though 
the  difficulty  of  its  preparation  was  very  great, 
an^l  various  gaps  necessarily  occur  in  it  on  account 
of  the  frequent  imperfections  of  the  descriptions 
given  by  some  authors.  Material  from  many 
sources  was  put  at  the  writer's  disposal,  especially 
the  very  rich  collection  of  the  Royal  zo51ogical 
museum  at  Stockholm. 

The  examinntion  of  the  vast  harvest  of  the 
Challenger  voyage  indicates  a  double  dnrivation 
for  the  deep-sea  Imlothurians.  The  Elaaipoda, 
though  species  are  found  occasionally  in  shallow 
water  in  the  arctic  regions,  cannot  be  dexi\'ed 
from  the  same  source  as  the  usual  shallow- water 
types.  On  the  other  hand,  a  certain  proportion 
of  the  deep-sea  species,  such  as  forms  of  the 
Cucumariae,  show  intimate  relations  with  the  lit- 
toral fauna.  The  relations  of  the  littoral  to  the 
abyssal  fauna  are  diacuased  in  an  admirable  rnan* 


ner  by  Dr.  Th^I.  who  regards  the  pritnitiT 
holothurian  to  have  been  shaped  like  CacumariaJ 
with  an  open  atone  canal,  feet,  and  a  well-d* 
veloiKxi  amJiulucral  system.  Some  forms  hax^  i 
great  range  in  depth,  the  same  species  vary  ing  ova 
seven  himdrtnl  fathoms.  Shallow- water  genem 
sometimes  reach  a  depth  of  some  twenty-nine 
hundred  fathoms,  while  the  species  are  usnallj 
different  from  tho«e  of  more  moderate  depths.  The^ 
characteristic  deep-sea  forms,  however,  are 
curious  Elasipoda,  which,  as  above  rocntio 
rarely  are  found  except  in  the  abysses. 

Not  a  single  species  is  common  to   the 
and   Antarctic  seas,   though    the    shallow-wate 
faima  presents  much  the  same  characteristics,  j 
many  of  the  species  are  very  closely  allied.    Mao^ 
species    are    circumpolar,   but  only   a   few 
cumequa tonal.     Abotit  4/5  forma  are  known  fr 
the  Arctic,  82  from   the  Antarctic.  186  from 
Atlantic  and  Mediterranean,  but  no  lesB  than  i 
from  the  Indo- Pacific  region,  which,  it  would  oer- 
tainly  seem,  must  be  the  metropolis  of  these  fonot. 
of  animals.  ■ 

The  great  value  of  Dr.  Thai's  work  »  self-" 
evident,  and  only  the  limits  of    our  space  pre- 
vent   a    more  thorough  analysis.     As  it  ia.  vrej 
have  given  but  a  few  indications  of  the  wealth  it  I 
contains,  for  which  the  reader  must  be  referred  U) 
the  original. 


AOOORDINO  to  the  latest  returns  published  \.'\ 
the  minister  of  agriculture,  it  appears,  sap  the 
Journal  of  the  Society  of  arts,  that  the  ebestniU- 
tree  is  cultivated  in  every  provincre  of  Italy,  ex- 
cepting those  of  Milan,  Cremona,  Mantua,  Rorlgo, 
Ferrara,  Antona,  Ban,  Lecce,  SjTaciise.  Girgenlit 
and  Trapani,  that  is  to  say,  it  is  cultivated  in  5* 
provinces ;  and  that,  out  of  the  8,2^7  rommtn» 
in  Italy,  it  is  cultivated  in  1,313.  The  cltestxiat 
is  cultivated  on  the  most  extensive  scale  in  LiguxiiL, 
and  ou  the  least  in  Sardinia.  The  total  pit)dtti> 
tion  throughout  the  kingdom,  of  fresh  cJieBtnult, 
is  391,808  tons  annually,  which  would  avnaic* 
l.^*:t  kilograms  per  inhabitant;  in  li^uria  it  reaciit* 
liHJi  per  head,  and  in  SicUy  only  8.57.  A  conaid* 
erable  quantity  of  chestntits  is  eziiorled  *> 
France,  Austria,  Egy|)t,  Switzerland,  and  Soofk 
America ;  while,  on  the  other  liand.  a  vi^ry  ii»- 
significant  quantity  is  iui ported  from  Vrasm, 
Austria,  and  Switzerland. 

—  A  Parisian  electrician  haa  devised  a  mo4e  of 
utilizing  the  residual  liquids  from  hidiraiDito 
and  other  powerful  batteries.  He  mixes  a  ] 
acid-proof  substance  with  the  readdttal 
dries  the  paste  thus  produced,  and  jmm  it 
charge  for  batteries  for  teleigmpbiG  puipona^ 
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VOMMEST  AXD  CRITICISM. 
-POX  IS  REPORTED  to  be  quite  prevalent  in 
L  During  the  past  three  weeks,  twenty- 
9  have  been  reported  at  the  health  office 
dty.  While  this  should  not  excite  alarm, 
I  arouse  all  persons  to  tlie  necesaity  of 
accinated.  Hm  applies  not  only  to 
whose  children  have  never  been  vacci- 
Jt  alflo   to  adults  who  have  never  been 

K»d  since  their  infancy  or  childhood. 
Ittle  danger  in  this  country  of  sutler- 
e  attacks  upon  this  method  of  preveu- 
I  most  loathsome  disease  by  the  anti- 
lonista,  but  we  are  always  in  danger  of 
a  of  small-pox  so  long  as  there  is  public 
and  neglect  in  obtaining  the  neceaeary 
m.  So  long  a  time  lias  elapsed  since 
E  fH^vailed  in  the  United  States,  that  there 
Jtleas  tens  of  thousands  who  are  to^ay 
lated  :  and,  should  this  disease  once  be- 
iaseminated.  it  will  find  so  many  vic- 
t  a  wide-spread  and  long-continued  epi- 
nay  result.  The  experience  of  Canada 
HB  agu  should  be  a  lasting  warning  to 
tion,  state,  and  city  throughout  the  civi- 
rld.     Three  thousand  deaths  in  Montreal, 

iidred  infected  bouses,  was  the  tribute 
city  alone  to  the  anti-vaccinationists. 
,372  members  and  associates  presented 
fe52  papers  during  the  recent  meeting  of 
|w  association  of  physicians  and  natural- 
^American  association  for  the  advance- 
maence  registered  at  Buffalo  450  mem- 
i  aBBodates,  including  ladies,  and  had  a 
me  of  247  papers.  One  thing,  however. 
;  be  ignored  in  this  connection.  The  geo- 
mgreae  of  Germany  held  its  aimual  meet- 
urmstadt.  two  days  after  the  natiiralists 
lioianB  adjourned,  and  must  of  the  geo- 
apers  were  undoubtedly  reserved  on  tliat 
Similar  drawbacks  may  have  existed 
other  sections  of  exact  sciences,  which 
aturally  interfere  with  the  presentation  of 
lumber  of  papen»,  —  more  so,  as  the  whole 


organization  is  merely  one  for  social  intercourse 
priuiarily.  The  unstability  of  such  an  association 
is,  however,  beginning  to  be  understood  ;  and  a 
committee  of  twelve  has  been  appointed  to  report 
on  a  new  constitution  next  year  at  Wiesbaden, 
and  a  permanent  organization  similar  to  those  of 
England  and  America,  will,  in  all  probability,  be 
the  result.  The  city  of  Berlin  appropriated  about 
eighteen  thousand  dollars  for  the  entertainment  of 
the  visitors,  and  the  generosity  and  courtesy  of 
the  individual  citizens  cannot  be  lauded  too  highly. 
With  the  exceptiou  of  hotel  accommodations, 
which  were  poor  at  best,  every  thing  was  done  by 
the  local  committee  to  make  their  guests  comfort- 
able, —  in  view  of  the  large  numljers  present,  no 
small  undertaking  iiideed  (3,372  members  and 
associates,  and  1,475  ladies).  There  was  also  an 
exhibition  of  scientific  instruments  and  appara- 
tus designed  expressly  for  the  visitors.  Every 
thing  pertaining  to  medical  and  sanitary  science, 
electrical  appliances,  microscopes,  model  collec- 
tions for  school  purposes,  geological  maps  and 
models,  etc.,  found  here  its  place  in  the  well- 
ada|)teil  halls  of  the  Academy  of  fine  arts.  It 
seems  that  the  German  scientists  are  strongly  in 
favor  of  helping  in  the  formation  of  an  inter- 
national scientific  congress,  and  any  movement 
made  in  tliat  durection  will  receive  a  most  hearty 
support. 

Another  instahce  tending  to  establisli  the  con- 
tagiousness of  tuberculosis  is  reported  in  the 
Gazette  mMicale  of  Paris.  It  appears,  from  the 
account  there  given,  that  a  young  man  living  in  a 
small  French  village  contracted  bronchitis.  He 
suljttequeutly  married  a  healthy  guL  Within  a 
yeiu-  he  died  of  consumption,  and  soon  after  his 
widow  also  developed  the  disease.  Their  child, 
not  long  after,  became  a  victim  to  the  same  disease. 
Not  far  from  the  home  of  this  family  resided  a 
robust  young  woman  who  had  at  infrequent  times 
visited  her  sick  neighbors,  but  had  never  staid 
with  them  any  time.  She  had,  however,  eaten 
the  flesh  of  fowls  which  had  died  at  the  farm  of 
the  invalid,  and,  believing  that  these  were  moei 
nutritious  when  partially  cooked,  had  eaten  them 
in  this  condition.  About  this  time  another  fowl 
died,  and  an  examination  showed  it  to  be  affected 
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with  tuberculcwia,  the  tubercles  in  the  liver  con- 
taining the  characteristic  bacilli  of  the  disease. 
Uix>n  inquiry,  it  was  found  that  the  expectora- 
tion of  the  conaumptive  pereon  liad  been  eaten  by 
the  fowl.  From  the  history  given  of  the  other 
fowls,  it  is  probable  that  they  die<l  from  the  same 
affection.  It  has  for  some  time  been  recognized 
that  the  milk  of  t^ibercular  animals  could  convey 
tliis  disease  to  man  :  and,  if  the  explanation  just 
given  is  a  true  one,  a  new  source  of  dancer, 
hitherto  un8UBi)ected,  eriBta.  That  such  a  method 
of  communication  is  probable  cannot  be  denied, 
and  should  direct  the  attention  of  both  physicians 
and  patients  to  the  abt*olute  necessity  of  the  dis- 
infection of  the  sputa  of  consumptivus. 


The  recent  death  of  a  lady  in  a  Brooklyn 
dentist's  chair  has  already  been  reported  in  Science. 
Tlie  coroner's  jury,  after  an  investigation,  exon- 
erated the  dentist  and  his  aAsistanto.  The  lady,  it 
appears,  ha<I  called  to  have  a  tooth  extracted,  and 
the  anaesthetic  employed  was  the  bromide  of 
ethyl.  The  patient  became  conscious  after  the 
anaesthetization.but  suddenly  l>ecauieunconecJouH, 
and  in  half  an  hour  was  dead.  The  dentist  testi- 
fied that  he  had  employed  the  bromide  at  least 
once  a  day  for  nine  months  without  previous 
injurious  result.  The  jury  recommended  that  in 
all  doubtful  cases  patients  should  be  thorouRhly 
examined  by  a  competent  medical  man  before  the 
administration  of  an  anaesthetic  for  dental  opera- 
tion. Even  thLs  precaution  will  not  always  prevent 
disastrous  results,  for  numeroua  cases  of  death 
after  anaeatheaia  are  recorded  where  a  physical 
examination  revealed  no  organic  disease.  It 
would  perhaps  be  the  beet  advice  to  give,  that, 
when  ao  trifling  a  pain  is  to  be  borne  as  is  caused 
by  the  extraction  of  a  tooth,  persons  should  bear 
it  without  an  anapsthetic  rather  than  run  any 
risk,  no  matter  how  trivial  it  may  seem  to  be. 


ALLEGED  EAULY  CHINESE  VOYAGES  TO 
AJilERJCA. 

Much  interest  was  excited  in  the  Socifet^  de 
gk)graphie  at  Paris  by  a  paper  by  Dr.  Haniy  on 
•The  interpretation  of  one  of  the  monuments  at 
Copan,  Honduras.'  This  is  a  atone  in  th*-  form  of 
a  deep  convex  pie,  with  a  round  hollow  or  cup  in 
the  centre  of  the  dome,  from  each  side  of  which 
a  curved  line  extends  to  the  margin,  which  issur- 
rounde<l  by  a  border  much  like  that  put  on  pies 
by  pastry-cooks.     The  two  curved   lines  form  a 


sort  of  S-shaped  figure.  The  whole  stone  is  j 
a  yard  and  a  lialf  in  diameter,  and  its  depth  ahoal 
a  yard.  The  two  curves  are  interpreted  by  J 
as  the  sign  Ta&-Kai  of  the  Chinese,  wh 
venerated  by  them  as  symbolic  of  the 
all  things.  Intercourse  with  China  was  infei 
by  Hamy  from  this  sign,  oorroborat^i  for  bil 
by  the  old  story  of  Fu-sang,  first  broached 
De  Guigues  in  the  last  century,  and  by  the  pap 
of  the  late  Charles  Walcott  Brooks  on  '  Ja( 
wrecks  on  the  north  Pacific  coast  of  Ameria 

The  paper  was  discussed  by  Quatrefa 
Charencey,  Villemereuil,  and  others,  the 
tendency  being  to  accept  the  idea  of  inter 
between  China,  Japan,  and  America  at  an 
date,  especially  as   Brooks    stated  tliat   wreck«4_, 
Japanese   were  able  to   communicate    with 
Aleutian  Islandei's  without  an  interpreter. 

We  believe  that  the  very  wide  h^-potheeis  ifao*] 
broached,  and  which  in  one  form  or  anotli 
had  a  certain  currency  for  more  than   a 
rests  uptin  a  totally  insufficient  foundation, 
wrecked   Japanese,    and  ix)8sibly   Clxinese,  froMJ 
time  to  time  were  cast  on  the  shores  of  America. 
is  beyond  question.     The  matter   lias   been  wdl 
discussed   by   Horace    Davis,  and    to    his  p»p«T 
Brc»oks  is  indebted  for  many  of  his  facts.     David- 
son  and  others  have  also  drawia   att«>ntion  to  i 
subject.     But    there  is  every   reason    to    beiwfv 
that   the  wrecked  people  were,  1**,  nearly  alw*j»1 
males,    and    incapable    of  colonizing ;    2*, 
either  killed  or  enslaved  by  the  Americans  in  « 
cordance  with  a  general  usage;  and,  8**,  that  aeill 
in  arts  nor  language  have  they  left  any  appretia 
ble  trace  on  American  anthrojiology.     Tlie  stalt^l 
nient   of  Brooks,  that  the  Japanese   and   AlectaJ 
could    communicate    without    an    interpreter, 
true  to  this    extent.     I    was    present   when  tt 
aforesaid  Jajianese,  three  males,  were  brought 
the  port  of  Unalashka,  and  to^ik  pains   to  inquire 
into  the  assertion  which  was  made  to   me  at  ll» 
time.     I    found    that   the  eomuiunicatioDS  were_ 
wholly  by  signs,  and  not  by  spoken  languajce.  i 
the  Aleuts  could  not  underetand  a  word  of  Jap 
ese   without   its   accompanying    signs. 
Brooks,  who  was  long  consul  in  Japan,  info 
rae  that  he  had  particularly  searched  into  the  mal-l 
ter  of  the  voyage  to  Fii-«ang,   and  that  hp  iodf 
conclusive  evidence  that  theroyagie  which  acttuij 
ly  took   place  was   to  the  wiell-lcnown 
existing  province  of  Fu-sang  in  Korea  (see  i 
work),    and    had   no  connection    whatever 
America.     Last,  the  mere  presence  of  two  8ixiifl>| 
cuned  lines  on  a  circular  stone,  taken  by  I 
proves  nothing  as  to  their  meaning,  and  still  1 
that  they  had  any  connection  with  the  Chifl^ ' 
symbol 
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The  temptations  of  such  unbridled  hypotheses 
are  the  curse  of  anthropology,  and  it  ia  extraordi- 
nary that  such  a  veteran  as  kamy  should  become 
entangled  in  their  meshes. 

W.  H.   Dall. 


AN  ARCHEOLOGICAL  FRAUD. 

Ax  interesting  vaae,  purporting  to  be  ancient 
exican  in  origin,  was  offered  for  sale  some 
ntha  ago  to  the  American  museum  of  natural 
ry  by  a  collector,  and  was  reserved  for  poesi- 
chase,  and  exhibited  in  the  cabinet  of  that 
ition.  Its  grotesque  features  and  the  aym- 
rical  and  effective  combination  and  arrange* 
ent  of  its  ornamentation  make  it  a  very  notice- 
►le  object ;  but  a  closer  examination  destroys  the 


the  highly  modem  character  of  the  handle  in 
design  is  flagrantly  recent.  The  artist  was  un- 
fortunate, also,  in  selecting  a  crocodile  for  this 
conspicuous  '  coigne  of  vantage,'  as  that  great 
reptile  doea  not  frwiuent  the  tierra  iemplndn  of 
Mexico,  and  would  be  only  useil  in  art  decoration 
of  the  aborigines  of  the  hot  and  lagoon  interset^-ted 
lowlands.  The  numerous  and  equidistuut  circles 
seen  in  the  photograph  on  the  surfa*:e  of  tlie 
cover  are  fraudulent.  The  rim  of  the  vase  im- 
mediately below  the  cover,  upon  which  the  cover 
rests,  is  probably  a  separate  piece  from  the  l>ody 
of  the  vase,  and  is  too  rectangular  in  its  setting  on 
the  neck  of  the  same,  though  very  nearly  this  is  seen 
in  genuine  examples.  Its  circular  ornamentation 
is  not  Aztecan.  The  body  of  the  vase  is  very 
meretricious,  if  the  author  of  this  unique  object 
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able  impressions  by  raising  serious 
to  its  virtual  antiquity.  It  may  be 
iceable  to  collectors  generally  to  call  attention 
>  this  striking  instance  of  very  probable  fraudu- 
Qt  work,  as  it  is  a  most  elaborate  effort  of  the 
iter,  and  to  indicate  its  points  of  divergence 
from  the  veritable  B|>ecimen8  of  Aztecan  aboriginal 
workmanship.  The  piece  purported  to  be  pre- 
Dlumbian. 

Beginning  at  the  top   of  the  vase,  the  cover 
aost    instantly    excites    suspicion.      It  is   too 
Jly  oonrex  and  too  cap-shaped,  while 


meant  it  to  resemble  true  3Iexican  art.  The  neck 
is  unnaturally  constricted,  and  the  cavity  of  the 
vase  too  globoee,  in  the  style  of  modem  ceramic 
objects  of  this  description.  The  Aztec  moulded 
the  expanded  portion  or  receptacle,  in  vases  of 
this  character,  more  gradually  upwards  into  the 
neck,  producing  a  long  slant,  not  a  sudden  break. 
The  extraordinary  collar  of  masks,  which  is 
almost  a  thef  cfoewtTe  in  its  way,  is  a  copy  im- 
mensely improved  upon,  of  similar  conceita  in 
genuine  antiques,  one  of  which  can  be  seen  by 
New    York    students    in    the    Metropolitan    art 
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museum,  in  Dr.  Lumbom's  collection.  But  in- 
spection  <Jet<»cts  plariug  contrasts  in  exet^ution 
and  in  detail.  The  triangular  entablatures  over 
the  masks  are  too  large  and  too  regular,  the 
xuasks  themselves  are  not  after  the  trigonometri- 
cal style  of  the  Aztec  potter,  and  the  mustache- 
like  flape  on  the  upper  li|>s  aio  strangely  incon- 
sistent with  any  claims  for  the  object  as  a  genu- 
ine relic.  The  expanded  flattened  chins  are 
anomalous. 

The  l)ody  of  the  vai»e,  as  seen  in  the  cute,  is 
handwmely  ornamented  by  a  face  in  relief  and 
two  8enii-disk-sha|)ed  annular  handles.  The  face, 
both  as  seen  in  proHle  and  in  full  view,  is  not 
Mexican,  and  is  much  too  pretty.  The  fillet 
surmounting  the  head  should  be  drawn  more 
cloeely  about  the  sides  of  the  face,  and  the  V< 
shaped  ends  are  too  large  and  coarse.  The  disks 
attached  to  the  fillet  are  placed  too  high,  above 
instead  of  at  or  below  the  ears,  and  the  pendant 
tassels  are  abnormally  cuml>rous.  Dr.  Plongeon, 
who  agreed  with  the  writer  as  to  the  suspicious 
character  of  the  vase,  says  that  the  longitudinal 
and  horizontal  bars  of  these  tassels  are  too  few,  as 
they  should  be  respectivply  five  and  seven.  The 
handles  are  very  dubious,  both  from  size  and 
oniamentation,  while  their  thin,  sheet-like  textiu-e 
is  unusual.  The  legs  of  the  vase  are  too  far  un- 
der the  body  of  the  vase,  as  in  most  instances, 
where  present,  they  sprout  from  farther  up  the 
sides  of  the  object,  holding  it  on  Inclined  sup- 
ports, and  are  more  usually  three  in  number. 
The  calmlistic  ornamentation  about  and  under  the 
vaae  is  significantly  coarse  and  overdone. 

The  stand,  which  is  seldom  found  in  Mexican 
pottery,  is  too  elaborate,  too  highly  incised,  and 
false  in  ornamentation  ;  the  markings  on  its  up()er 
surface  suggestive  of  calendar-stones,  etc.,  are 
simply  trifling  ;  and  tiie  drop-shaped  pellets  stuck 
about  it  at  top  and  bottom  are  out  of  place. 
The  serpents  used  uix>n  it  vtxe  wrongly  i>laced  ; 
their  universal  position,  I  think,  being  in  profile, 
with  usually  gaping  mouths,  while  the  scroll  de- 
sign between  thera  strikes  one  as  a  piece  of  in- 
genious but  unsuccessful  coimterfeiting.  The 
whole  piece  is  also  too  systematically  punctured  in 
every  part.  Since  the  writer  was  led  to  suspect 
the  genuineness  of  this  marvellous  profluction,  he 
haa  learned  from  Prof.  A.  S.  Bickmore  that  Mr. 
Chamay,  in  conversation  with  him,  pronounce<l  it 
a  fraud.  The  aggravated  tttrences  so  often  perpe- 
trated on  archeologists  by  money-making  trick- 
sters make  it  desirable  to  publish  every  counterfeit 
of  any  importance,  both  as  a  warning  to  the  com- 
munity, of  cheats,  and  as  a  guide  and  protection 
to  the  less  suspicious  collectors. 

L.  P.  Gratacap. 


A  PETROLEUM  STEAMER, 
The  petroleum  trade  between  this  country! 
Europe  has  assumed  such  large  proportions, 
cheaper  means  of  trunspi^rtation  than  the  ordinary 
plan  of  carrying  the  oil  in  wooden  casks  or  mfltl 
cases  are  desirable.  Attempts  in  litis  direction 
have  heen  made  by  fitting  ships  with  cylimlrical 
or  rectangular  iron  tanks,  but  to  this  metbot 
there  were  many  grave  objections.  With  cyliu' 
drical  tanks,  no  matter  how  cloeely  packed,  thr 
result  is,  that,  allowing  for  the  weight  t>f  Iho 
tanks  themselves,  the  vessel  can  carry  but  Utll« 
more  than  half  her  dead- weight  capacity,  R«>- 
tangular  tanks,  fitting  more  t^nugly  together,  sff 
better  in  this  respect.  But  in  both  systems  Ibew 
is  considerable  loss  by  leakage  :  and  in  the  spw» 
between  the  tanks,  inflammable  and  explost^ 
gases  may  be  generated,  becoming  a  aoarce  of 
danger. 

The  attention  of  ship-builders  having  bwu 
drawn  to  this  important  subject,  the  result  is.  ilial 
a  new  type  of  steamer  has  been  devised  and  coji- 
structed  for  the  special  purpose  of  carrying  oil  in 
bulk.  Tlie  Gluckauf,  the  tirst  vessel  of  the  nesi 
type,  was  built  at  Newcastle-on-Tyne,  lo  the  ord» 
of  a  German  firm,  and  launched  last  June.  8bt 
recently  completed  her  first  round  trip  betweco 
this  port  and  Germany  with  a  full  cargo  of  oil, 
and  saileil  a  few  days  ago  for  Brenierhaven  wltli 
her  second  cargo.  The  experiment  has  proved  a 
complete  success:  and  it  is  stated  tlukt  other 
steamers  of  the  same  kind,  with  such  modifi<^- 
tions  of  detail  as  experience  suggests,  ' 
built,  thus  to  some  extent  revotutiooimig 
carryinp  trade. 

The  Gluckauf  is  an  iron  steamer  three  1 
feet  in  length,  and  of  three  thousand  tons  burden." 
Externally  she  hai  the  appearance  of  an  ordioaiy 
freight-steamer,   e.xccpt  that  her   smoke-stack  ii 
much  farther  aft,  and  her  half-deck  extends  f«n^ 
vN-tird  of  the  mainmiist.     Internally  she  proMSti 
some  novel  features.     The  coal -bunkers,  boi]et%_ 
and  engines  are  at  the  extreme  stem,  in  a 
parttuent  entirely  separated  from  the  rest  of 
vessel  by  a   water-tight  bulkhead.     Forward  of 
this  bulkhead  she  is  divided  into  eight  oil  corn*_ 
partiuents  —  four  on  a  side — by  transverse  and 
longitudinal  bulkheads  extending  from  the  il^\ 
bottum   to  the  main   deck,  two   feet   aliove 
water-line.     From  each  of  these  compartmenti  i 
trunk  about  eight  feet  square  extends  up  throogb 
the  'tweendecks.     These  trunks  allow  of  expao- 
sion  or  contraction  of  the  cargo  froni  variatioo  d 
temi^erature,  and  also  carry  oJT  all  volatde  g««» 
which  may  be  formed.     When  loaded,  the  oil  fill* 
the  compartments,  and  extends  Imlfway  uf>  li* 
trunks,  so  that  the  only  surface  of  oil  exj-x^wi  t<< 
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be  air  or  to  chan>;t^  uf  positiou  by  the  rolling  of 
the  ship  is  that  in  the  trunks.  As  the  cargo  is  in 
Dntact  ^"rith  the  skin  of  the  vessel,  ita  teuipera- 
Bre  will  never  differ  materially  from  that  of  the 
a.  As  the  bulkheads  are  water-tight,  or  rather 
Btroleum-tight.  tlie  veBsel  is  practically  unsiuk- 
ble ;   and,  as  there  is  scarcely  any  woodwork 

out  her.  the  risk  of  fire  is  re<luceU  to  a  mini- 
mum. The  Gluckauf  is  provided  with  powerfid 
limping  appliances,  so  that  her  cargo  can  be 

cled  or  discharged  in  a  single  day.  which  is 
DOther  very  ecouomical  feature  q&  comt^red 
ritb  the  alow  process  of  handling  casks  or  cases. 
LUogether  the  new  type  of  steanier  admits  of  a 

at  reduction  in  the  cost  of  oil  transportation  ; 
be  only  drawback  to  the  system  being  that  such 
I  vessel  can  get  no  return  cargo,  being  compelled 

make  one-half  of  every  round  trip  in  water 
(Hast.     But  thlH  is  not  a  very  important  point, 

most  of  the  vessels  at  present  in  the  oil-trade 
etween  this  port  and  Europe  bring  back  nothing 
BC  empty  oil-easka. 


THE  GUADALAJARA  POTTERY. 
In  a  recent  number  of  Sciftuv  the  editor,  in 
ommenting  upon  the  anthropological  section  of 
the  Americ^in  ass4xrtation,  says,  ••  Its  popularity  is 
,  ontH?  a  good  and  an  evil :  its  good  consists  in 
tracting  general  attention  to  the  variety  and  im- 
tance  of  the  problems  connected  %vith  man  :  its 
ril,  in  that  this  variety  and  interest  are  apt  to 
;ire  admittance  to  papers  of  too  vague  and  point- 
a  character,  which  have  no  place  In  the 
Ciences,  and  neither  bting  nor  suggest  any  thing 
It  may  be  suggested,  in  connection  with 
facts,  and  bearing  upon  theui,  tluit  in  a 
;  of  that  character,  as  well  as  in  the  ordi- 
ry  routine  of  scientific  work,  two  distinct  classea 
^  men  are  working  together,  —  the  collector  and 
From  each  of  these  an  increased 
;  accuracy,  aa  well  as  greater  comprehen- 
I  demanded  by  the  steady  advance  of 
If  we  are  to  reconstruct  the  history  of 
past  from  a  study  of  the  present,  it  is  espe- 
lly  necessary  that  the  collector  understand  the 
demands  resulting  from  previous  researches. 
Nowhere  in  the  world  is  Ijetter  systematizing  work 
in  anthropology  done  than  in  the  United  States  ; 
and,  in  order  to  bring  about  the  reform  hinted  nt 
above,  it  is  only  necessary  that  the  men  who  take 
the  field  as  collectors  understand  the  want3  of 
those  in  charge  of  our  great  museums.  Officers 
of  the  army,  navy,  and  civil  service,  members  of 
consular  and  diplonkatic  corps,  missionaries, 
private  citizens,  show  the  greatest  willingness 
enlarge  the  collections  in  our  museums  ;  and 


the  information  they  desire  as  to  how  their  work 
shall  be  most  effective  should  be  furnished  them. 

One  of  the  rules  prevailing  under  the  new  order 
of  things  is,  make  your  obaerv'ations  and  collec- 
tions exhaustive.  When  Proftiss*ir  Putnam,  or 
Dr.  Matthews,  or  Mr.  Holmes  describes  a  mound, 
a  Navajo  silversmith,  or  a  savage  potter,  he 
adopts  the  method  of  the  anatomist  at  the  dissect- 
ing-tablo,  and  leaves  out  not  a  single  item  of 
description.  In  fact,  a  good  mechanic,  with  the 
aid  of  one  of  their  monographs,  can  reproduce 
the  thing  described.  After  reading  such  a  descrip- 
tion, if  one  0[jen»  a  grave  or  a  mound  and  finds 
certain  pottery  or  rude  jewelry,  he  is  in  a  poeition 
to  begin  reconstructing  the  whole  social  fabric  of 
those  who  made  them. 

The  accompanying  sketches  have  lieen  prepared 
for  the  purpose  of  showing  the  results  of  collect- 
ing according  to  the  rule  mentioned.  Last  sum- 
mer, in  the  interest  of  the  national  museum.  Dr. 
Eld  ward  Palmer  visited  Panteleon  Paaduro,  the 
noted  potter  of  Guadalajara,  Mex.,  and  succeeded 
in  procuring  samples  of  the  clay  use<1,  in  differ- 
ent stages  of  preparation :  the  spatulaa,  brushes, 
polishers,  and  scrapers  employed  ;  a  model  of  the 
kiln  in  which  the  pottery  is  fired  :  and  samples  of 
handiwork  in  various  stages  of  finish.  If  the 
tools  and  the  objects  collected  were  placed  in  the 
liands  of  a  skilled  potter,  together  with  the  manu- 
script description  of  the  process  of  manufacture, 
he  would  have  no  difficulty  in  imtting  himself 
into  technic  sympathy  with  Panduro. 

An  excellent  lesson  in  the  history  of  civilization 
is  taught  by  this  particular  exhibit.  You  have 
before  you  the  hand-worked  paste,  the  stone- 
polisher,  the  rude  wooden  shaping  and  marking 
toots  of  the  ancient  Aztec  and  Maya  workman. 
The  o[)en  furnace,  in  which  the  ware  can  be 
hardened  but  not  glazed,  cannot  be  much  further 
advtwced  than  those  of  Panduro's  ancestors. 

One  interesting  feature  shown  by  the  collection 
is  the  fading-out  of  aboriginal  forms  and  patterns, 
and  the  substitution  of  thc^e  belonging  to  civilized 
life.  The  modern  Guadatajartm  delights  in  statu- 
ary, and  hia  p<<rtraitures  are  astonishingly  lifelike. 
His  copies  of  mtxlern  vessels  are  graceful,  and 
delicately  ornamented.  An  amusing  feature  in 
the  work  of  the  potter  is  that  he  does  not  model 
en  bioc,  as  we  do,  but  makes  his  bodies,  heads, 
etc.,  separately,  putting  the  parts  together  and 
clothing  the  figure  afterwards. 

In  zodlogical  language,  this  exhibit  is  an  onto* 
genetic  study.  It  is  the  biography  or  life-history 
of  a  single  operation.  The  collection  of  a  hun- 
dred such  exhibits,  from  every  part  of  the  world, 
and  the  comparison  of  their  details,  would  enable 
the  philosophical  ceramist  to  study  pottery  philo- 


408 


SCIEirCE. 


[Vol..  vnL,  Na  ifl 


genetically,  or  to  investigate  its  tlistribution  geo- 
graphically. The  making  of  such  collections,  re- 
latitif!:  to  every  occupation  or  amusement  in  which 
mankind  in  any  part  of  the  world  is  engaged,  is  a 
kind  of  work  which  may  lie  done  by  any  consul, 
merchant,  missionary,  traveller,  or  soldier.  The 
exhibition  of  any  such  collection  at  the  next  meet- 
ing of  the  American  aasociation,  accompanied  by 
a  dewriptirc  paper,  making  the  whole  subject 
plain  enough  for  the  wayfaring  man»  would  call 
forth  the  high  commendation  which  it  would 
most  assured! V  deserve.  O.  T.  Mason. 


THE  AMERICAN  ORIENTAL  ^hSSOCIATrON 
The  American  oriental  associatinn  held  its  fall 
meeting  in  New  Haven,  on  We<inesday,  Oct.  27, 
in  the  library  of  the  Yale  divinity  school.  In  the 
absence  of  Professor  Whitney,  who.  to  the  deep 
regret  of  all,  on  account  of  iU  health,  wan  unable 
to  lie  present.  Vice-President  Dr.  W.  Hayes  WariJ, 
editor  of  the  Inthpendent,  occupie<l  the  chair. 
As  will  be  seen  fn>in  the  following,  the  paj)er8  that 
were  presented  extended  over  almost  the  entire 
range  of  oriental  fludies,  —  a  welcome  proof  of 
the  growth  of  American  scholarship  in  this  direc- 
tion, as  well  as  an  encouraging  sign  of  the  steadily 
increasing  utility  of  this  association.  Professor 
T  An  man  of  Harvard  university  liegan  by  reading 
two  interesting  letters.  The  first,  from  an  attac^h^ 
to  the  American  legation  at  Pekin,  was  accom- 
panied by  rubbings  of  a  number  of  Sanscrit  in- 
scriptions found  in  Buddhistic  convents.  The 
second  was  from  an  Indian  gentleman  of  high 
rank  and  scholarship,  relating  to  the  publication  of 
some  important  Sanscrit  texts.  Prof,  Isaac  Hall 
of  the  Metroixilitan  mnseum  thereujxtn  sfK^ke  of 
some  Syriac  manuscripts.  He  exhihito  1  one  which 
had  lately  come  into  itis  posse^^sion,  which  proved 
to  be  an  ecclesiastical  calendar,  rather  curiouply 
arranged,  containing  all  the  ecelesinstieal  feasta  of 
the  year.  Another  manuscript  which  he  described 
gave  an  account  of  a  journey  undertaken  to  the 
Occident  in  the  middle  ages  by  a  Nestorian  priest. 
The  discovery  of  the  manuscript  created  quite  a 
sensation  among  the  Nestorian  Christians.  It  was 
published  in  the  Journal  of  the  Missionary  so- 
ciety. Dr.  WartI  added  a  few  remarks  on  the 
importance  of  the  manuscript. 

A  letter  from  Mr.  Jewett,  a  Harvarl  graduate 
now  pursuing  his  studies  at  Beyrut,  '  On  modern 
Syriac  and  Arabic  proverljs,'  was  then  read  by 
Professor  Toy  of  Harvard  university.  To  judge 
from  the  specimens  of  the  proverbs  which  Mr. 
Jewett  has  ah^ady  coIlecte<l,  and  which  were  in- 
dicated in  his  letter,  the  entire  collection  promises 
to  be  exceedingly  interesting  :  and,  since  there  is 


pr  obably  nothing  more  characteristic  of  a  ] 
than  its  proverbs,  such  a  collection  w  ill  also  be  i 
much  value  for  the  hght  it  will  throw  on  thetr 
and  civilization  in  general  of  the  moilcm  in 
itants  of  some  pai-ts  of  the  eajst.     Mr.  Jewett  i 
enjoying    particular  advantages   for    bia 
living  as  he  does  in  the  Moslem  quarter  of  Beynrt," 
and,  indeed,   almost  like  a    Moslem.      Prof« 
Bloomfield   of    Johns    Hopkins    had    a    pap«T  on 
some  Vedic   hymns,   an   abstract   of   which  wma 
read  in  his  absence  by  Professor  LAnmau.    Prtjfca 
sor  Hopkins  of  Bryn  Mawr  followwl   with   wh* 
was  perhaps  the  most  interesting  papt?r  of  afl.  ( 
the  position  of  woman  in  IntUa  according 
Mahabharata.  which  brought  out  the  imp 
fact  that  her  standing,  as  well  as  her  rightsi,! 
greater  in  the  more  ancient  times  than  unde 
later  rule  of  Buddhism.    This  result  iii  particidarlr | 
interesting  in   view   of  the  re<-ent    work  of  tha 
well-known   AV.    Roljertson   Smith   on  *  Marriig» 
and  kinship  in  early  Anibia,*  which   show*  tlut 
exactly  the  same  was  the  case  among  the  Ar*l»,  j 
where  Mohammedaniism  has  tended,  while  elev*t-j 
ing  woman's  position  in  some   resi>ecl«,    on  th«-| 
whole  towards  a  decrease  of  the  right*  and  priTi-l 
lei^es  which  she   enjoyed  in  the  time  of  '  iKao^l 
ranee,'  as  the  heathen  period  is   termed  bytfatj 
Mohammedans. 

Mr.  A.  Jackson  of    Columbia  coU^e  foUowtdl 
with   a  paper    *Ou  the  similes   in   the   Areiti,*| 
showing  the  wide  range  of  natural  objecta  i 
phenomena    from    which     the    metaphonn 
chosen.     General  Carrington  of  the  U.  S.  arrayl 
spoke  briefly  on  the  biblical  genealogiee.  and  Dr.  j 
Morris  Jastrow,  jun.,  of  the  University  of  ^nsgjV 
vania.  closed  the  series  with  two  (iaj)ers 
on  Assyriology.     The  first  offered  an  expIanatiM 
for    Assyrian    proper  names    compounded   with 
Budu,  and  the  second  embo»1ied  the  preliminary 
results  of  a  study  of  Samaritan  in  its  bearings  oo 
Assyrian  lexicography  and  phonology.     A  Dum- 
ber of  Assyrian  stems  which  had  hitherto  beeo 
held   to  be   peculiar  to   As^rian,  or  at  least  M> 
in  certain  significations,  were  shown  to  ejdsl  in 
Samaritan,  and  the   light  which    the  Samaritaa 
throws  on  some  characteristic  traits  of  Awyhao 
phonology  dwelt  upon.     The  meeting  ttMreapon 
adjourned  until  the  second  week  in  May.  19^< 
In   the   evening   the   members    were  tendef«d  • 
reception    at    President     Dwight'a    residence.  »l  ' 
which  a  number  of  Yale  college   professon  and 
their  ladies  were  present. 

It  is  pleasant  to  note,  in  connection  with  lb*  { 
meeting,  the  greater  interest  which  has  during  tht  f 
past  decade  sprung  up  in  this  country  for  whit 
might  be  called  the  more  al^stract  deparlmeot*  o' 
knowledge.     Much  has  been  done  to  dispel 
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une-sid»]  view  of  scholarship  and  learomg  which 
attaches  a  value  onlj  to  such  knowle<ige  as  bean 
more  or  less  directly  upon  practical  life.     Until  a 
comparatively  short  time  ago.  the  higher  study  of 
pliUology  (with  the  ejkceptian  of  Latin  and  Greek), 
archeology,  and  the  like,  received  but  little  en- 
couragement in  this  country  ;  and  it  is  due  to  this 
fact  alone,  that  while,  in  the  fields  of  medicine 
and  the  natural  sciences*  American  scholarship 
has  made  such  rapi<l  strides  aa  to  be  quite  on  a  par 
with  European  natiorn*.  in  other  fields  we  are  still 
in  a  state  of  dependence  upon  Germany,  France, 
England,  etc.,  and  do  not  hold  that  rank  which  is 
OUT  due.     But  there  are  clear  indications  that  a 
change  will  %(k*u  make  itself  felt.     Such  fact«  as  the 
introduction  of  Sanscrit  in  all  those  higher  iostitu- 
tioos  of  learning  which  aim  to  stand  in  the  first 
rank  ;  the  creation  of  new  chairs    for    Semitic 
languages.  Zend,  Persian,  and  archeology  ; '  the 
contemplated  fitting-out  of  expeditions  to  Egypt, 
Italy,  and   Assyria,  — are    im{X)rtant  symptoms, 
which   must  not  be  overlooked!.     They  indicate 
that  a  bpiftiier  conception  of  scholarship  is  begin- 
ning to  pr^M'ail,  wliicli  r3Co?niz«?s  the  equal  impor- 
tance of  all  higher  studies  as  such.     Whether  the 
ftrld  be  one  which  is  limited  to  a  few  specialists, 
«r  one   which  attracts  a  large  nural^er,  is  of  no 
[uenioe  whatever  from  this  [wint  of  view.  To 
irn.  therefore,  to  the  i>i>int  whence  we  set  out, 
it  is  a  matter  of  congratulation  for  the  .\merican 
oriental  association  to  (ind  that  oriental  pursuits 
aw  beginning  to  receive  that  recognition  which 
they  merit ;  for  there  c^m  be  no  doubt  that  it  is 
dup  in  some  if  not  in  a  great  measure  to  the  silent 
nee  which  that  society  exerts,  that  studies 
mg  on  the  ancient  and  moilem  civilization 
the  orient,  in  the  widest  sense  of  tliat  word,  are 
rising  into  greater  prominence.     And  we  have  no 
ibt  that  this  influence  wotild  l>e  even  stronger 
more  directly  felt  in  the  future,  if  some  means 
were  lulopted   by   which    the    intelligent  public 
ooald  obtiiin  at  least  a  general  view,  from  time  to 
time,  of  the  progress  which  isbemgmade  in  these 
fields  of  research,  so  that  it  may  judge  for  itself 
of   their  importance.     It  might  be   well  for  the 
pn«ident  of  the  association  to  assign  to  several 
utembem  the  task  of  presenting  at  eaciv  meeting 
tnory  of  what  has  t)een  done  in  the  various 
^roents  of  oriental  pursuits,   the  important 
»Hcst»<ins  which  hav«?  appeared,  the  important 
►veries  made,  and  the  important  projects  con- 
iphited.     The  carryi ng-out  of  such  a  plan  would 
Only  make  the  meetings  even  more  interesting 
and  prolltdble  to  the  members  than  they  already 


are,  but  wotild  bring  the  society  into  that  greater 
prominence  which  it  deserves,  and,  we  may 
add,  naxh ;  for  it  must  not  be  forgotten  that  an 
a9S(.K;iatiun  of  this  nature  exists  not  only  for  the 
purpose  of  forming  a  union  among  those  whose 
sympathies  and  interests  naturally  bring  them 
int<.">  contact,  but  that  it  has  a  distinct  mission  to 
perform,  —  the  advancement  of  those  pursuits 
which  come  within  its  8c<>f)e.  Every  step,  there- 
fore, taken  with  this  end  in  view,  is  not  only  per- 
fectly legitimate,  but  will,  no  doubt,  redound  to 
I  he  credit  of  the  society. 

With  its  ranks  increase<l  by  the  younger  men 
who  have  chosen  to  devote  themselves  to  oriental 
studies,  the  American  oriental  association  can  look 
forward  to  a  still  more  auspicious  futiure. 

M.  J.,  Jtm- 


NOTES  AND  NEWS. 


«  Tale,   ' 
and  oth«r> 


Princeton,  itnc!    the    Universities  of 
higtto  tn  ijjor(n|{   in  ihia  directlou. 


As  announced  in  the  Johns  Hopkins  university 
circulars  for  July,  18ijtO,  it  is  proposed  to  give  a 
special  course  in  Assyriology  during  the  month  of 
January,  l^Sl.  The  regular  Shemitic  courses  in 
Hebrew,  Chaldee,  Arabic,  Ethiopic,  Syriac,  etc., 
will  be  interrupted,  and  all  the  time  exclusively 
devote*!  to  Assyriology,  now  universally  recognized 
as  l)eing  of  primary  importance  for  the  scientific 
study  of  scripture.  Paul  Haupt,  Ph.D.,  university 
of  Leipzig,  professor  of  the  Shemitic  languages 
in  Johns  Hopkins  university  and  profeasor  of 
Assyriology  in  the  University  of  Goettingen.  Oer- 
mjiuy,  will  teach  Ass>Tian  daily  fnim  8  to  4  P.M. 
In  addition  to  Professor  Haupt^s  classes,  indi- 
vidual instruction  will  be  given  three  or  four 
hours  daily  by  the  fellows  in  Shemitic  languages, 
Messrs.  Cyrus  Adier  and  E.  P.  Allen,  aasi?ted  by 
other  advanced  students  in  Assyriology.  The  hall 
of  the  Oriental  aeminnry  will  l>e  open  as  a 
reading-room  for  those  who  follow  the  course. 
There  they  wilt  find  all  the  books  necessary  for 
the  study  of  Assyrian  and  the  cognate  languages, 
and  &ome  advtmced  students  will  usually  be 
present  to  facilitate  the  access  to  the  exceptionally 
well  etfuipped  Shemitic  library,  and  to  furnish 
any  other  aid  that  may  l)e  desii-e<l.  The  Oriental 
seminary  ixwsesscs  duplicates  of  the  most  impor- 
tant Assyriological  works.  Additional  copies,  as 
well  as  the  rare  publications  of  Botta,  Place,  Lay- 
ard,  and  others,  on  Assyrian  antiquities,  are 
accessible  in  the  reading-room  of  the  Peabody 
institute,  five  minutes*  walk  from  the  building  of 
the  Oriental  seminary.  No  tuition-fee  will  be 
charged.  Professors  and  students  of  other  insti- 
tutions, as  well  as  clergymen,  are  invited  to 
attend,  and  arrangements  will  be  made  by  which 
they  may  easily  obtain  temporanr  lodgings,  pro- 


vided  an  early  intimation  is  received  of  tbeir 
intention  to  come.  Letters  mav  be  addressed  to 
the  registrar  of  the  university. 

—  Since  Koch  deviswl  his  now  well  -  knowTi 
method  of  cultivating  microHirganiams  on  plutes 
coated  with  gelatine,  great  advances  hare  heen 
made  In  bacteriological  research.  Especially  i» 
this  true  of  that  branch  which  deals  with  bacteria 
in  drinking-water.  Dr.  Frankland  has  found, 
that,  in  the  storage  and  Sltralion  to  which  London 
water  is  srubjectwi,  the  number  of  micro-organisms 
is  reduceil  ninety-five  |jer  cent.  Dr.  13<:)hon  has 
shown  that  the  8|K>res  of  aothra.x  remain  alive  in 
distilled  water  for  ninety  days,  and  in  polluted 
well-water  for  a  year,  while  the  bacilli  thfmttelves 
were  very  short-lived.  Thecomraa  bacilliis  of  Koch, 
as  is  known,  will  reproiiuce  itself  in  water.  The 
importance  of  the«e  observations  is  evident  when 
it  is  considered,  that,  regarding  the  germ  theory 
as  true,  zymotic  dieea^es  may  be  spread  by  means 
of  water  t  lus  impregnated  with  their  germs. 

—  Hydrophobia  is  said  not  to  be  known  in  Lap- 
land. To  determine  whether  thi:i  was  due  to  any 
pe<.Miliarity  in  the  dogs  of  that  country,  or  to  some 
other  cause,  two  dogs  were  brought  to  Paris,  and 
inoculated  by  Pasteur.  They  both  contracted  the 
disease, 

— The  state  boards  of  health  in  convention  at 
Toronto  passed  a  re*?lution  to  the  effect  that  it  is 
the  dutj'  of  hoards  of  health  to  notify  the  boards 
of  neighboring  states  of  the  existence  of  conta- 
gious diseasfts  within  theii"  border-,  and  they  also 
pledged  themselves  to  issue  such  notiHcation. 

—  Mrs.  Woerishoffer  of  New  York  has  just 
donate<J  twenty-five  thous'ind  dollars  to  the  New 
York  academy  of  medicioe,  in  memory  of  her  hus- 
band, recently  deceased. 

—  The  theory  which  has  recently  been  advanced 
by  M.  Veruoiiil,  that  tetanus  had  its  origin  in  the 
hor«c,  is  being  strongly  combatcfl  t>y  u  luimber  of 
medical  authorities.  In  support  of  his  theory, 
Verneuil  directs  attention  to  the  rarity  of  this 
disease  at  sea-  M,  Saint- Vel,  among  others  who 
do  not  accept  this  explanation  of  it^  origin,  states 
that  tetanus  is  quite  fre«jaent  in  Oceanica.  although 
on  many  of  the  islandr*  there  are  no  liorRes.  He 
also  gives  a  number  of  instances  where  the disfase 
develoi>e«l  on  shiptxiard  after  thereceiiit  of  injuries. 
Altogether,  we  fear  that  M.  Verneuit  will  have  con- 
siderable (liflSiciilty  in  deoionstratiug  the  equine 
origin  of  tetanus. 

—  That  training^acho^jls  for  nurse«  are  growing 
in  popularity  is  shown  by  the  fact  that  they  are 
being  established  all  over  the  country,  and  are 
largely  attended.     The   authorities  of  the  school 
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on  Blackweirs  Island  have  just  awarded  diplonias 
to  twenty-four  women  who  have  completed  the 
prescribed  course  of  instruction,  and  panned  iwtift- 
factory  examinations. 

—  A  restrictive  policy  in  professional  and  edu- 
cational matters  is  never  wise.  Tulane  university, 
the  medical  school  of  Louisiana,  is  largely  defwnd- 
ent  for  Ita  medical  students  upon  other  states,  aail 
one  inducement  offered  to  iU  graduate*  has  kufvn 
the  o])portunity  of  obtaining  positioni?  nn  the  staff 
of  Charity  hospital  in  New  Orleans.  In  raakiitg 
an  appropriation  of  ninety  thousand  dollars  to 
this  ho.'^pital,  the  legislature  provided  that  only 
Louisianians  should  be  permitteil  to  conipeU*  for 
these  fKisitions.  Such  a  measure  can  have  hot 
one  effect ;  that  is,  to  reduce  the  number  of 
dents  at  the  university. 

—  In  order  to  prevent  the  duifing  of 
portions  of  the  Ixxly  on  which  bei^l- ridden  fiatie 
reet,  and  thus  to  prevent  bed-sores,  various  methods 
have  been  devised.  The  air-bed  and  the  water-bed 
are  well  adapted  to  this  purpose,  but  are  exijen8i*«» 
and  not  always  to  be  obtained.  Dr.  Smith  of 
Indiana|K)lis  recommends  the  employment  <rf 
rubber  tubing  of  about  three-quarters  of  an  toob 
in  diameter.  This  can  be  coiled  int-o  any  deeirmUt 
size.  and.  if  soiled  by  the  di^chnrges,  can  readily 
be  cleansed.  .Should  the  parts  be  inflamed,  cold 
water  could  be  iKjgsed  through  the  tube,  ami  thiiB 
the  heJit  lie  reduced.  As  rubber  tubing  b  che«m 
and  eajUy  procurable,  the  suggestion  is  an  admir- 
able one. 

—  A  oorrespondent  of  the  Medical  record  writn 
that  suicides  are  greatly  on  the  increase  in  France, 
and  that  the  Paris  morgue  is  filled  with  them. 
In  one  day  seven  {jersons  who  had  taken  their  own 
lives  were  r«>ceive<i  at  this  depository  for  the  un- 
known dead.  In  \>iSi  the  number  of  suicides  in 
France  wa^  7,572.  Hanging  seems  to  he  the* 
favorite  method  of  self-«Ieslruction  r  next  in  ofrder 
come  drowning,  shifting,  suffocation  by  coal^gac, 
and  poisoning.  1,394  suicides  were  of  persoos 
aged  from  forty  to  fifty  years  ;  l.SO^J,  from  flfiT 
to  sixty  years  ;  and  2,355,  from  uxty  >ean  oq- 
ward, 

—  The  results  of  the  exploration  of  the  North  Sea 
by  the  Prussian  vessel  Drache  in  1881.  1882,  and 
1884,  are  surnmarizeil  from  the  ofEcial  mooo- 
graphic  report  in  the  July  number  of  the  Annatm 
der  hyfirographie,  with  the  reproduction  of  wr- 
eral  cbtrts.  The  salioily  at  the  surface  -hows  th* 
highest  yiercentages  (8,50 -f)  in  the  o^nlral  airs, 
and  a  bell  of  lower  values  (under  8.(M>  leadiog 
out  from  the  Baltic,  around  the  southern  end  of 
Norway.     The  surface  chart  of  abeolote  ipeoUie 
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y.  nt  exisUug  temperatures,  not  reduced  to 

HtWi-a  the  $ame  dietribution  of  values, 

I  IK'  to  thirty  or  more  metres  of  depth, 

i«rpiltB  hein^,  in  true  German  Bcholarly  fash* 

cpacJJMid  in  metres.  —  an  arm   of  distinctly 

Bait   water  (3.52-1- )  is  Been  under-running 

{bter  wiiter  near  the  Norwegian  coast,  and 

kohiog  the  Baltic.     The  horizontal  and  ver- 

rariation    of    temperature  is   presented   in 

'Ous  diagrams,  and  a  table  con tai as  a  con- 

I  statement  of  the  various  physical  results  of 

ngs. 

uDiong  recent  devices  patent<?d  in  thi^  eoun- 
%  magaxiDe  fire-arm  provided  with  a  cooUng- 
ler  siUTOunding  the  rear  jwrtion  of  the  liar- 
innect«^d  by  suitable  pipes  with  a  water- 
air  in  the  stock.  At  each  discharge  of  the 
n,  a  purap  forces  a  current  of  water  from 
lervoir  through  the  cooling-chamber,  there- 
svntifig  the  barrel  from  heating. 

1  strong  contrast  to  this  country,  France  is 
lie  almost  entirely  without  free  dispensaries, 
jeing  but  throe  in  the  city  of  Parifi. 

everal  sections  of  an  embankment  on  the 
western  state  railway.  India,  were  recently 
d  away,  leaving  the  rails,  with  their  iron 
m,  festooned  in  the  air,  like  sut^iten&ion- 
B,  tl»e  en«l8  of  the  rails  being  held  together  by 
b'l^ilates.  L'util  the  tlooda  subsidpd.  so  that 
kbankments  oould  he  rebuilt,  the  mails  were 
1  over  tliese  sections  of  susjTended  track  in 

tthe  carriers  walking  on  the  aleejiers, 
)g  the  cars  up  the  steep  inclines,  and 
h  the   mail-bags  on    the  down-grades, 
mes  dashing  through  the  torrent  beneath. 

^k-clrotts  aluminium  chloride  is  now  pre- 
Ipthe  following  pr«x?ess  :  aluminium  alloy 
led  In  n  retort  to  between  •J(M)^  and  mf  C, 
j^^ic-acid  gas  is  then  pa^ssed  over  the 
^■oy,  and  the  vaporized  aluminium  ohlo- 
Bw  obtained  is  conden8e<i.  The  right  to 
•ocess  is  owned  by  the  Cowles  electric  smeit- 
'mi»aDy  of  Cleveland,  O.,  who  use  it  ui  con- 
with  the  reduction  of  aluminium  from 
the  electric  furnace. 

derie«  of  articles  on  the  prevention  of 
hich  first  apfH^ared  in  the  coluntns  of  an 
sclural  journal,  has  recently  been  pulv 
in  revised  pamphlet  form  by  the  author, 
n  Paul  Gerhard,  under  the  title  *  The  pre- 
of  Are.'  Tliough  written  chiefly  with 
\c»  lo  hospitals,  asylums,  and  other  public 
tinns,  much  may  be  found  in  the  pamphlet 
>pUeii  equally  well  to  churches,  schools, 
M,  hotels,  and  even  to  dwelling-housGiS. 


—  The 'Index  to  the  literature  of  explosives,* 
part  i.,  by  Charles  E.  Munroe  (Baltimore,  tYleden- 
teahi,  1HS8),  is  intended  to  embrace  not  only  stjch 
articles  as  treat  of  the  comiwsition  and  of  the 
chemical  and  physical  properties  of  explosives,  but 
alw  of  their  manufacture  and  use  in  the  arts. 
This  |«irt  contains  the  titles  of  papers  appearing 
in  such  periodicals  as  the  indexer  has  been  able 
to  review  from  the  date  of  first  istoie.  Four 
hundred  and  forty-two  volumes  have  Ix^n  thus 
reviewed  for  this  part.  Many  other  titles  of  pa- 
pers have  been  collected,  but  the  indexer  has  not 
yet  had  access  to  complete  sets  of  the  periodicals 
from  which  they  have  been  gathered.  A  large 
number  of  titles  of  separate  publications,  treatises, 
text-lx>ok8.  and  the  like,  have  also  been  collected. 
It  is  hoped  that  it  will  be  possible  to  eventually 
publish  these,  together  with  a  ♦subject*  and 
•  author's '  index  to  the  entire  list. 

—  During  the  spring  of  ItWO,  Ticknor  &  Co. 
began  the  publication  of  "Ye  olden  time  series, 
or.  Gleanings  from  the  old  newspaiiers,  chiefly  of 
Boston  and  Salem,"  with  brief  comments  by 
Henry  M.  Brooks  of  Salem,  Mass.  In  this  swries 
there  are  now  ready,  vol.  i.,  •  Curiosities  of  the  old 
lottery:"  vol.  ii..  *  Days  of  the  spimiiiig-whoelin 
New  England  ;'  vol.  iii.,  '  New  England  Sunday  ;' 
vol.  iv.,  'QAiaint  and  carious  advertisements;*  and 
the  present  vol.  v.,  •  Literary  curiosities.'  Among 
those  to  come  an^  voJuine!»  on  *  Some  strange 
and  curious  puiiishraents : '  '  New  England  music 
in  the  latter  part  of  the  eighteenth  and  in  the  be- 
ginning of  the  nlneteentli  century;'  'Travel  in 
old  limes,  with  some  account  of  stages,  taverns, 
etc.  :'  and  'Curiosities  of  jKilitics  among  the  old 
fcderalisUii  and  republicans.' 

—  The  forthcoming  volume  of  the  '  Encyclo- 
paedia Britannica'  will  get  down  as  far  as  sia, 
and  will  contain  an  unusual  number  of  imixirtant 
articles,  lliat  on  ShakHy)eare  by  the  e^Jitor,  with 
a  bibliography  suppUtd  by  Mr.  k  R.  Tedder,  wUl 
attract  most  attention.  Mr.  Matthew  Arnold 
writes  ujwn  Sainte-Beuve,  Mr.  James  Sims  on 
.Schiller,  Mr.  Rossetti  on  Shelley,  Profefsor  Minto 
on  Sir  Waller  Scott,  Madame  Villari  on  Savonarola, 
Mr.  Saintsbury  on  Rousseau,  and  Mr.  J.  S.  Reid 
on  Ruhnken.  Of  the  art  articles,  M.  Hymans 
contributes  that  on  Rubens,  and  Professor  Middle- 
tc»u  that  on  schools  of  painting.  Russia  fads  lo 
Prince  Krapotkine  and  Mr.  MorfiU.  and  Scotland 
is  treate<^l  by  no  fewer  than  five  writers.  Of  the 
scientific  articles,  th^t  on  Rotifcra  is  by  Professor 
Bounie  of  Madras  ;  that  on  aeries,  by  Professor 
Cayley  ;  seal,  by  Piofe»sor  Flower ;  and  Schixo- 
mycetea,  by  Professor  Marshall  Wjird. 

—  The  Athenaeum  is  authority  for  the  state- 
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ment  that  the  Ufe>  of  Charles  Darwin,  hy  his  son, 
which  will  be  published  before  ChriBtmae,  will 
contaiu  on  iiulobiographical  chapter  dealing 
chiefly  with  the  great  naturalist's  religious 
opinions. 

—  Mr.  William  Saunders  of  London,  Ontario, 
has  been  appointed  chief  director  of  the  Dominion 
experimental  farms  of  Canada,  and  has  in  con- 
sequence given  up  the  editorship  of  the  Canadian 
er^omologUt,  a  monthly  journal  which  he  has 
conducted  for  many  ytars.  The  former  e<lit*>r. 
Rev.  C.  J.  S.  Bethune  of  Port  Hope,  will  succeed 
him. 

—  An  international  railway  expoeiition  ami  coo- 
greau  will  be  held  in  Paris  from  Jlay  to  October, 
le87.  when  a  railway  jubilee  of  the  (iftieth  anni- 
versary of  railrijtads  in  Fi-ance  will  be  celebrate*!. 
John  W.  Weston,  editor  of  the  American  engineer, 
Chicago,  has  been  opjwiuted  commissioner-gen- 
eral for  the  United  States. 

—  Lieut.-Col.  W.  T.  McIxHxl  sends  us  a  brief 
account  of  the  weather  of  two  summers  as  ob- 
served by  him  at  Nassau  on  the  Bahamas.  It 
would  seem  from  the  frequency  of  heavy  rains, 
thunderstorms,  and  tropical  cyclones,  to  be  quite 
unlike  the  mild  winter  climate  of  the  islands  that 
invalids  seek  to  enjoy.  The  following  descrip- 
tion of  a  passing  cyclone  reveals  the  charact^^r- 
istic  reversal  of  its  central  winds :  *  On  Thurs- 
day, Aug.  10,  1886,  at  fl  a.m.,  the  barometer  be- 
gan to  fall,  and  continued  to  do  so  gradually  up 
to  12  o'clock  noon  on  Sunday,  .\ug.  22.  From 
this  hoar  it  fell  rapiflly  tup  to  4  a.m.  on  Monday, 
to  the  extent  of  7-10  of  an  incb.  The  barometer 
remained  steady  for  half  an  hour,  and  then  rose 
as  rapidly  to  its  previous  height.  During  this 
depression  a  severe  gale  raged.  At  about  6  p.m. 
the  sun  went  down  in  a  yellowish  patch,  with  a 
puiple  haze.  The  cloiid-manses  were  blown  out 
into  rain-film.  The  rain  fell  and  the  wind  blew 
in  gusts  from  the  easi,  and  continued  to  blow  from 
east  to  south-south-east,  up  to  3  45  a.m.  on  Aug. 
28,  with  increasing  force.  A  lull  occurred,  and, 
as  Uie  barometer  shot  upwards,  the  wind  shifted 
and  blew  furiously  from  west-south-west  from 
4.30  A.M.  up  to  7.30  A  M.  During  this  gale  eeveral 
lives  were  lo<t  and  schooners  wrecked.  Light- 
ning accompanied  the  gale. 

—  At  a  meeting  on  Oct,  IW.  of  the  committee  of 
the  subscribers  to  the  British  school  of  archeology 
at  Athens,  according  to  Nature,  Professor  J  ebb 
said  the  school  had  been  erected  aud  paid  for,  Mr. 
F.  C.  Penrose  had  been  appointed  director,  and  a 
provisional  income  of  £400  a  year  for  three  years 
hatl  been  raised,  but  additional  funds  were  re- 
quured.     Prof.  C.  T.   Newton,  in  urging  the  im- 


portance of  having  a  great  school  of  archealo^ij, 
suggested  tliat  there  should  ultimately  be  raised  a 
special  fund  for  the  payment  of  the  travelling  ex- 
penses of  the  students  at  Athens.  On  the  motioo 
of  Professor  Jebb,  a  managing  committee  was 
appointed. 

—  Messrs.  Whittaker  &  Co.  have  issued  a  book 
by  Mr.  William  .\nder8on.  "On  the  conversion  of 
heat  into  work,  a  practical  band-book  on  beat- 
engines." 


LETTERS  TO  THE  EDITOR, 

•,*CorreJQHmdtnt4  are  rtij^etttd  fo  b«  oa  bri^  a»  p» 
terUtr't  iMH»t«  if  in  all  cattt  rcqutrrd  cur  proof  of  tooAj 

The  deepest  fresh-water  lake  in  America. 

In  th«!i  iKfiue  nf  your  journftl  of  the  27th  of  Aogost 
are  contained  some  remarks  on  Crater  iAke  in  OregoD« 
aud  its  remarkable  depth.  The  pemsal  of  these  re- 
marks leads  me  t<>  say  a  few  words  with  regard  t> 
another  lake  in  the  extreme  eastern  portion  of  the 
c'ontiuent,  which,  thongb  fftr  froui  approAohing  that 
xnenticmed,  has  uevertheless  a  depth,  b-s  well  a«  MiM 
other  features,  which  are  quite  exceptional.  I  nftr 
to  Lake  Temisconata  in  the  Province  of  Quebec. 

TbJB  lake  is  situftted  very  near  the  axis  of  the 
divide  between  the  waters  of  the  8t.  Lftwrenc*  Mid 
those  of  the  St.  .John,  its  outlet  by  tho  MAdikwukA 
River  forming  one  of  the  main  tril  i  *  ~  '  the  l*tt«T 
stroiiuj.     It«  total  length  is  tweut-  >  s.  about 

eighteen  of  this  hnvmg  a  geneiui  ,..._  ...n  a  littJe 
cast  of  south ;  whil*?  the  remainder,  forming  the  mora 
northerly  position,  trends  to  the  north -eAst  nearly  «4 
a  right  anglf  with  the  former.  The  breadth  rarirt 
from  one  t-o  three  miles.  Throiieh.>iit  it«  Ipngtb 
and  ou  both  sides,  the  land  isnsiiM"  '  '  '  ling 
niiui^rons  ridges  and  promontorit  ttl© 

the  lake,  but  just  at  the  angle  i.  .<i4- w  .- 
these,  known  as  Moimt  Wissick  or  Mount 
rises  aliuost  precipitously  to  a  height  of  5.50 
while  the  oppoHite  shore  is  here  quite  low.  "ftw 
height  of  the  lake  above  tide- water  is.  by  anerokt! 
about  4<>0  feet ;  the  dintance  of  the  uj  i 
the  St.  Lawrence  being  thirty  uiileK,  %  i 
of  it*  actual  discharge,  by  way  of  t>     ^  ■  i 

St.  John  to  the  Bay  tif  Fuudy,  is  - 

Having  hud  occasion  to  spend  .S'  i      it 

lake  diiring  the  lost  stmimer  in  connection  with  tba 
work  of  the  Cauadiftu  geological  survey,  and  having 
heard  incredible  fttories  as  to  ita  deptli.  means  we« 
taken  to  ascertain  the  truth  by  a  number  of  Aooad. 
iugs  at  points  which  seemed  to  promise  the  best  re* 
suits.  Of  these,  three,  taken  near  the  foot  of  tlw 
lake,  gave  a  depth  varying  from  215  to  3*2>') 
farther  north  a  depth  of  410  feet  wa«  reached  ; 

uddway  between  Mount  Wissick  and  old  Fort  In£ 

•500  feet.  It  seems  probable,  however,  from  fta 
statements  of  reliable  parties,  tlint  even  this  depth  i> 
at  some  places  considerably  exceeded. 

In  the  case  of  Crater  Lake,  if  one  may  judge  fttw 
its  name,  its  depth  is  no  mor*-  O^"  ■"--  ...i,.!.»  -.ri?*rt 
from  the  conditions  of  its  ».>;  •  *>f 

Lake  Temisconata  there  is  ;■  ^  • 

volcanic  character,  and  the  whole  dcj  ' 
dently  the  result  of  simple  erosion.     Th ,  '-^ 
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\  oiionired  to  a  depth  fully  100  feet  below 
\~km\  thut.  too,  directly  along  the  line  of 
Aj>palachiflD  oxis,  is  certoiuly  remarkable, 
her  aiDgalar,  that  while  the*  ledges  along  the 
f  the  Uke  are  cover»fd  whh  glacial  »tnao, 
ading  g«»n©rally  with  the  eourae  of  the  de- 
wX  the  point  where  thev  occur,  the  transpor- 
^  bowlders  has  been  largely  to  the  north, 
'  fos«iliferou8  lime8ti'»ne  from  the  beds  of 
rissick  bf  in^^  abundantly  scattered  about  the 
id  of  the  lake,  but  not  to  the  southward, 
itry  between  the  head  i>f  the  lake  and  the 
ence  has  not  yet  been  examined,  but  along 
nes  is  believed  to  be  low.  The  Madawaska, 
ther  hand,  flowing  almost  doe  south,  occu- 
ifi-fiUed  valley,  bordered  by  high  and  steep 
ilar  to  th<jee  of  the  lake,  and  probably  marks 
r  extension  in  this  direction.  It  woxild  seem 
I  aiiil  rJTer  formed  together  a  great  trana- 
aujiel  of  erosion,  the  result  of  8ul)-aerial 
'om  the  St.  La^wrenee  to  the  St.  John,  at  a 
ru  the  entire  region  stood  several  hundred 
ler  than  now,  and  that  the  movement  of  the 
B  the  direction  of  the  former.  The  fact  that 
(t  northward  extension  of  this  depressiou  is 
fit  with  the  f  amouH  gorge  of  the  Saguenay 
"■  onal  int«re8t  to  the  observations  men- 
L.  W.  Bailey. 
[I.B.,  Occ  88. 


Jotortng  geological  maps. 

Ir  Branner  has  issued  a  neat  little  card  con- 
Uored  geological  map  of  the  atate  of  Indi- 
lUe  of  l:4.87H,72l),  or  77  miles  to  the  inch  I 
MP,  which,  from  its  having  been  written  in 
18  proViably  denigned  to  be  widely  distrib- 
ilurope  a8  well  as  this  country,  he  complains, 
arith  the  scale  of  colors  provisionally  adopted 
iional  congrcBs,  it  is  not  possible  to 
r  which  shall  indicate  the  Devonian 
_  Qg  whether  the  area  be  upper,  mid- 
Profesaor  Branner  will  be  convinced 
I  nuataken  if  he  will  look  at  the  report  of  the 
Mpn  the  geological  map  of  Europe  (Amer. 
lb.  43,  ^),  where  in  such  a  case  it  was  sug- 
■a  later  approved  by  the  congress)  to  use 
am  shade  of  color  accompanied  by  the  char- 
!  letter  of  the  system  (in  this  case,  rf),  but 
my  one  of  the  indices  1,  2,  or  3  (see  Amer. 
I,,  p.  103,  for  the  coucluKious  of  the  map 
K,  arrived  at  after  the  meeting  of  the  con- 

Ict  Branner  complains  also  that  the  diffl. 
indicating  four  or  five  divisions  in  the  car- 
ua  is  greater  still.  This  is  not  surj^riaing  on 
ale  of  closely  one-tive-millionth.  The  con- 
fver  contemplated  such  a  problem,  though 
re  the  individual  geolo^st  is  eipresslj'  left 
Dtjploy  his  ingenuity  to  differentiate  by  moans 
ind  symbols,  the  only  restriction  laid  upon 
ig  that  the  base  of  the  tint  used  shall  be 
"his  certainly  opens  the  way  to  any  method 
mtiation  which  he  may  desire  to  try. 
Ml  If  Brunuer  misunderstands  the  object  of  the 
if  he  supposes  that  the  color-scale  was 
only  for  the  geological  map  of  Eiirope,  and 
he  use  of  all  the  geologists  of  the  world.  The 
lat  the  geological  map  of  Europe  was  simply 
a  lay  figure  on  which  to  display  the  prea> 


eat  '  provisional  Byet«m.'  If  it  be  found  that  this 
system  is  bad,  another  ^nll  be  substituted  for  it:  but 
it  will  retjuire  more  proof  than  Professor  Branner 
fumisheH  to  convince  geologists  of  this. 

If  the  'carbonic'  of  Europe  can  be  adequately 
represeuttul  by  the  proposed  system,  there  Ls  good 
ground  to  hope  that  the  carboniferous  of  Indiana 
will  not  present  insuperable  difficulty ;  but  not  while 
the  human  eye  remains  what  it  is  can  any  one  suc- 
ceed in  displaying  geological  details  at  a  scale  of  one- 
five-millionth  and  on  a  paper  surface  alreadj'  one- 
third  covexed  with  printer's  ink,  representing  names 
of  towns  ftud  counties  and  railroad  lines. 

It  is  only  fair  to  add  that  the  system  proposed  by 
the  congress  will  come  as  near  to  satisfying  this  im- 
possible demand  as  any  other.      Pebsifob  Fbazbb. 


Air  from  a  cave  for  house-cooling. 

I  wish  your  opinion  upon  a  matter  in  which  I  am 
much  interested.  Grand  Avenue  cave,  situated  four 
miles  from  Mammoth  cave,  contains  some  nine  miles 
of  avenues  filled  with  delightfully  oool,  pure,  dry 
air;  temperature  5-5'.  I  propose  to  erect  a  house 
immediately  over  this  cave ;  make  the  outside  walls 
and  partitiona  all  hollow,  bo  that  they  may  communi- 
cate with  a  cellar,  which  shall  be  connected  with 
the  cave  by  a  large  shaft,  say,  eight  feet  square.  The 
question  is,  will  the  air  between  the  bouse  and  cave 
take  the  temperature  of  the  cave  by  diffusion  or 
otherwise,  or  will  it  be  necessary  to  use  mechanical 
means  to  get  the  air  into  the  building  ?  I  have  seen 
and  spoken  to  several  scientific  men  on  the  subject, 
who  agree  with  me  that  an  interchange  of  air  will 
take  place,  and  continue  until  eq[uilibrimu  is  restored 
by  making  the  temperatures  the  same. 

It  is  proposed  to  erect  a  hotel  for  a  cool-air  sum- 
mer resort,  and  also  for  a  sanitarium.  If  you  think 
proper,  I  would  like  you  to  put  this  before  the  read- 
ers of  your  valuable  jieriodicnl,  and  get  the  benefit 
of  their  opinions.  It  is  a  matter  of  some  Bcientifle 
interest,  in  which  physicists,  geologists,  and  sani- 
tariana  may  be  interested.  M.  H.  Obump. 

Ogaen  coUego,  Ky.,  Oct.  «8, 


Zinc  in  Moresnet. 

In  your  issne  of  this  date,  on  p.  383,  you  speak  of 
tin  ore  being  found  at  Moresnet.  This  is  a  mistake. 
The  county  containB^  however,  some  of  the  most  im- 
portaut  zinc-mines  of  Europe.  Almost  every  collec- 
tion of  minerals  contains  some  specimens  of  zinc 
taken  from  these  very  interesting  and  important 
mines.  Tuos.  EoLBsrroN. 

New  York,  Oct. », 


Ely's  Labor  movement  in  America. 

A  newspaper  disctiasion  in  criticism  of  any  partic- 
ular article  or  review  ia  rarely  profitable,  but  it  seems 
necessary  to  make  a  brief  reply  to  the  communica- 
tion of  Professor  Ely  published  in  Science  for  Oct. 
29. 

Professor  Ely  charges  that  Ma  reviewer,  while  ap« 
parently  neither  an  untruthful  nor  malevolent  per- 
son, failed  to  read  the  book  in  question  before  noti- 
cing it.  luasmucih  as  every  statement  of  Frofeasor 
Ely's  which  is  mentioned  in  the  review  is  accredited 
to  the  page  on  which  it  occurs,  his  allegation  is  of 
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course  groundless.  As  a  matter  of  fact,  the  present 
writer  read  Professor  Ely's  book  with  more  thau 
iiBual  care,  not  only  because  it  dealt  with  a  qnestdou 
iu  whicb  lie  feels  a  deep  personal  interest,  but  be- 
cause of  it«  general  attraotiveueKH  of  style.  When, 
therefore  Professor  Ely  denies  tiiat  his  reviewer  read 
the  book,  he  evidently  is  writing  in  n  Pickwickian 
Ken«e  —  or  elue  he  muitt  mean  that  his  reviewer  did 
not  read  the  b»iok  with  the  author's  eyes,  which  is 
not  beyond  the  bounds  of  possibility. 

Professor  Ely's  attention  is  called  to  the  fact  that 
it  is  not  iwtially  ouusidered  candid  to  tliniinate  from 
a  quotation  any  word  or  c]au8o  that  distinctly  moili- 
fles  ita  import.  When,  therefore,  his  reviewer wrot«, 
that  •'  while  not  over-clear  on  this  point,  yet  he  [Pro- 
fesac»r  Ely]  seejos  to  uphold  the  extremists  in  their 
contention  that  all  the  evils  of  the  present  state  of 
Boeioty  are  due  to  private  property  and  the  lack  of 

E roper  co-operation  iu  production  and  tlistribution,** 
e  expressed  an  opinion  which  the  freedom  of  the 
press  will  probably  permit  him  to  continue  to  hold. 
Professfir  Ely  should  have  read  and  quoted  it  in 
full.  Profeasor  Ely  dissenta  fnmi  that  opinion,  but 
hie  reviewer  rej>eats  it  just  as  it  was  tirst  stated. 
An  honeHt  difference  of  opinion  is  often  serviceable 
rather  than  otherwise. 

As  a  further  instance  of  what  his  reviewer  intended 
by  the  modest  statement  that  Professor  Ely  seemed 
to  him  to  have  "  committed  the  not  uncommon  scien- 
tific error  of  reading  his  theory  into  the  facts, 
instead  of  deducing  it  from  them,"  may  be  cited  Pro- 
f«86or  Ely's  majestic  waving  away  of  one  or  two  well- 
known  facts  regarding  •workmen  without  g^ovancea 
striking  because  of  the  interference  of  some  walking 
delegate  or  other,  with  woine  riither  eUxpieut  refer- 
ences to  a  knowledge  of  human  nature. 

In  fact,  it  is  altogether  to  be  regretted  that  Profes- 
sor Ely  sbovdd  couBider  one  of  the  most  favorable 
notices  of  his  book,  that  has  appeared  iu  any  journal 
of  Authority,  to  be  •  grossly  careless.'  Such  an  atti- 
tude seems  to  ascribe,  perhaps,  more  honor  than  is 
their  due,  to  the  reviewers  for  the  Nalinn,  and  for 
that  organ  of  the  socialistic  party  of  which  Professor 
Ely  speaks.  So  we  feel  doubtful  as  to  just  what 
opinion  Professor  Ely  entertains  regarding  his  book. 
The  general  tone  of  his  eomninnication  to  Science 
would  seem  to  indicate  that  all  criticism  of  the  book, 
to  be  just,  must  be  laudatory  :  the  '  grossly  careless ' 
phrase  inclines  us  tc»  the  belief  that  the  reviewers  of 
the  Nation  and  of  the  organ  of  the  socialistio  labor 
party  may  have  most  accurately  rellected  the  judg- 
ment of  the  author.  In  either  ease,  the  present 
writer  must  crave  Profesaor  Ely's  permisaion  to  dis- 
agree with  him. 

The  published  expression  of  the  train  of  etMcod 
thought  to  which  the  same  notice  of  Professor  Ely's 
book  gave  rise  in  the  mind  of  '  One  of  the  agitators,' 
at  least  calls  for  the  recognition  of  the  honor  done 
yonr  reviewer  in  coiipliug  his  humble  initials  with 
the  great  name  of  Aristotle.  N.  M.  B. 


but,  if  it  be  premised  that  a  certAin  method  !«  to  >^ 
followed,  a  criticism  of  the  fault*  ioipcw.* ' 
method  show  that  the  critic  failed  to  famili 
self  with  the  nece.ssary  facts.     Had  be  acqtiin  <i  hiKt; 
a  familiarity,  he  would  have  *eeii  that  it  waa  de«Ign«d, 
not  for  specialist**,  but  for  the  very  cleujiaefl  to  wbtim 
he  says  it  may  be  uf  vidue  >    that  a  knowledge  'if 
mineraU»gy  was  presupposed  (see  preface';,  and  thit 
the  treatment  of  that  science  was  in  the  ahapo  of  a 
brief  review  of  a  few  of  tlie  more  common  minimi* - 
that  the  discarding  of  the  mi 
facts  dependent  upon  that 

tion,  required  the  use  of  olJ  ..i 

before  that  instrument   changed  tb» 
and  opened  the  dtwrs  for  many  'bhiiiii. 
by  the   microscopiat.      While    it    may    !>■ 
whetiier  it  be  worth  while  to  attempt  t^>  i 
brief  an  idea  of  the  commoner  r^    " 
such  a  method  has  been  employ* 
yeaj-s  in  the  regular  technical  an.l  -..  . 
and  that  the  work  is  to  be  covered  iut\ 
Looking  at  tlie  critioiem  from  this  Rtan 
overshot  its  mark,   and   shows  that  thr   writer  bM 
mistaken  the  book  for   a  ])reteutioue   claiumtt!  f^r 
recognition   on   the   score   of  novelty   or 
method  of  treatment,  while,  in  fact,  it  is  de 
those  who  would  acqmre,   in  the  shortest   i-.'-mli. 
time,  an  idea  of  the  rocks  most  comniouU  uii-t  srnh 
in  the  field.  Edwabd  H.  Wilxjamx,  Jr 

fietbJebem,  Penn.,  Out  90. 


A  manual  ofiitholo^fy. 

A  critic  should  carefully  iufonu  himself  con- 
oeruing  the  contents  of  a  book  befortJ  he  attempts  to 
review  it,  and  should  criticise  the  stAnd-point  taken, 
or  adapt  his  review  to  that  stand-point.  This  is  my 
excuse  for  noticing  the  prodigious  mauling  of  so 
small  a  corpse  as  my  *  Litholocy.'  It  is  allowable  to 
object  to  the  plane  from  which  a  subject  is  viewed  ; 


The  abuse  of  dispensaries. 

Tour  editorial  on  'The  ahu.se  of  di»p«iiMrits' 
{Scirncf,  viii.  380^  gives  occasion  to  call  att^ntioa  to 
the  charity  organization  societies  aud  th«-ir  futii^tica. 
Such  societies  exist  in  the  cities  you  metition.  tt 
least  in  London,  Boston,  New  York,  and  PhilaJcl 
phia.  These  societies  are  clearing- hoaxes  of  inf orraa' 
tion  in  relation  to  the  people  wbo  beg-  or  aecMrt 
gratuitous  rehef.  Tbey  keep  registries,  both  alpba* 
betic  and  i^eoKrapbic  (at  least,  this  is  tL  yt^ 

York  and  in  Washington),  of  such  per--  i!kk* 

it  their  husiness  to  ascertain  the  condii  r-nii 

of  oil  persons  about  whom  inquiry  is  ;  .^i\<, 

The  principle  uptm  which  they  work  is  r  aiojf ; 

every  church,  institution,  or  person  dis{>em!in(r  relief 
is  invited  to  report  to  the  society  the  name  nnd  re»i 
deuce  of  and  pertinent  information  n  mmw 

aided  :  they  are  advised  to  dispense  n  for« 

asGBrtaining  from  the  society  what  it  tmfn  ■ 
about  these  persons.  If  report  is  made  that  r--  . 
been  extended  to  any  p>er8on  who  is  knowu  h\  tLr 
society  to  be  receiving  aid  from  other  aourceii,  ail 
parties  giving  aid  are  informed  of  the  dupli<«tiuo 
If  it  is  known  that  any  person  is  not  recetvinc 
adequate  relief,  the  aociety  directs  the  att«>ntioo  &{ 
some  appropriate  rehef.giving  ageopy  t  '  ,  .!,  fir 
directs  the  needy  to  the  appropriate  Al^^  t*  m  | 

the  application  of  scientific  methods  tu  ...,  ^.,uUos 
of  the  social  problems  of  pauperism  and  frauduUol 
and  unnecessary  solicitation  of  alms,  and  is  dectiofd 
to  succeed.  The  dispensaries  could  well  affoni,  •• 
oould  all  other  reli(>f  jriving  a^^euciee,  to  apply  • 
large  percentage  of  their  funds  to  the  support  ef  tW 
charity  or^auizatioii  Ktx-ietieft,  for  the  sake  of  tb« 
economy  which  would  therefrom  result  in  their  othrr 
expenditures.  B  :  PtCKlLur  Mavv. 

WMhiDfctoQ,  D.C.,  Oct.  S9. 
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DAY,  NOVEMBER  5,  1886. 


STREET-RAIL  WA  Y3. 

ito  '  gridiron '  New  York  City  with 
ilwajs.  The  network,  as  projected, 
about  seventy  miles  of  double-track 
listing  of  a  numlier  of  distinct  routes, 
:hes,  all  connected  tofreihfr  so  as  to  form 
ebensive  system.  Of  this,  fifteen  miles 
Uted,  the  rest  surface  rouds,  but  all 


number  of  cable-railways  in  the  city  and  suburbs, 
before  many  years,  to  enable  the  general  pubLio  to 
judge  of  their  merit*. 

The  history  of  cable  traction  as  applied  to  street- 
railways  dates  back  only  a  few  years,  though 
cables  moved  by  stationary  engines  liad  lieen  used 
on  tramways  in  the  principal  collieries  of  Elng- 
land  and  Germany  long  before  the  advent  of  the 
locomotive.  In  1880  a  railway  between  Liverpool 
and  Manchester,  in  England,  —  the  second  of  the 
kind  constructed,  —  was  approaching  completion, 


Fio.  1. 


J  traction.     That  this  comprehen- 
I  be  carried  through  to  completion 
There  is   much  opposition  lo 
I  property-owners  along  the  pro- 
but  also  from  railroad   companies 
Iterests  it  would  conflict.     Cable-rail- 
L  in  use  in  San  Francisco  for  thir- 
^viog  better  satisfac^tion  for  street 


and  George  Stephenson,  the  eminent  engineer,  was 
one  of  four  coramisMoners  apixjinte<l  to  decide 
whether  the  road  should  be  workeii  by  stationary 
engines  and  wire   cables,  or  by  lot;omotive8.     It 


either  horse  or  steam  railways. 
,  in  both  Europe  and  America. 
I  traction  a  fair  trial,  and  with 
^  to  the  travelling  public  as  well 

the  roads.    There  are  already 

rof  cable-road  completed  and  running 
1  part  of  thia  city  ;  and,  even  if  the 
^tietwork  Uiruughout  the  city  should 
acted,  there  will  be  a  sufficient 
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was  decided  to  use  locomotives,  though  two  of 
the  commissioners  strongly  favored  the  cable  sya- 
tem,  as  the  locomotive  was  still  in  its  infancy.  In 
his  report  to  the  officers  of  the  road,  Mr.  Stephen- 
son said,  "  Fixed  engines  with  ropes  are  most  suit- 
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able  for  hilly  cxjuntries,  where  the  gravity  of  the 
horse  as  well  as  of  tlie  locomotive  enjipne  beciomes 
a  material  pArl  of  their  whole  power."  The  use 
of  wire  cables  for  haulage  purposes  on  inclined 
planes,  especially  in  mining  regions,  had  steadily 
increased  as  necessity  demanded,  but  no  special 
adaptation  of  the  edible  system  to  street-car  trac- 


eable system  to  street-cars,  on  a  jejade  Oio  siecfi 
for  the  economical  use  of  either  boraes  or  looocno- 
tives,  was  in  accordance  with  the  views  adraacal 
by  Stephenson  thirty-three  years  before;  bnt  » 
many  and  so  obvious  are  the  advantages  of  cable 
traction,  as  demonstrate<l  by  the  CUy  Btctiet  and 
other  roatls,  that  it  is  rapidly  taJdng  the  place  of 
horses  on  level  streets  ;  and  it  is  even  l>eiiig  vrg«d 
as  a  substitute  for  the  locomotive  on  the  LondoB 
underground  railways,  as  well  as  in  other  plaoea 
where  the  smoke,  noise,  and  gasee  of  the  locomo- 
tive are  objectionable.  Among  the  advantage*  of 
the  system  are,  its  applicability  to  st^ep  grade*  as 
well  fls  to  levels,  the  ease  and   gentleaieH  tritfa 


tm.  4. 

tion  was  made  until  1878,  In  that  year  what  may 
be  termed  the  '  modem  '  cable-railway  was  intro- 
duced, the  first  application  of  it  being  made  on 
the  Clay  Street  hill  road  in  San  Francisco,  Cal. 
This  road  was  about  half  a  mile  long,  on  a  narrow 
street,  with  grades  of  one  foot  in  five  and  a  half 
feet.  That  road  has  been  in  o(Hitinuous  operation 
ever  since. 

It  will  be  seen  that  this  &^t  application  of  the 
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which  cars  may  be  stopped  and  started,  U»»J 
formity  of  speed,  its  comparative  noisele 
almost  unlimiteil  capability  as  regarda  it 
caiTving  capacity,  and  the  absence  of  the  \ 
lineas,  imavoidable,  both  on  the  streets  and  i 
stables,  wherever  horses  are  used.     Althoug 
use  of  horses  for  many  purpoeea   in   citiea 
never  be  entirely  dispensed  with,  —  unless  ini 
a  place  as  Venice,  —  the  more  general  OM  of  *^| 
mechanical    motive    power    for    8treetrnuJ«i9*f 
would  greatly  lessen  their  number. 

The  c^ble  system  consists  of  an  endlesBitCfl^l 
iron  wire  rope,  moving  continuously  in  a  slotM  j 
tulHi  placed  beneath  the  surface  of  tb#»  street  snl  ^ 
between  the  rails.     The  rope  is  supjiorted  it  t> 
tervais  by  pulleys,  deinreaBed  by  smaiUr  pttU^tf 
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re  st<H»p  grades  are  crossed  by  level 
around  curves  by  guide-rollers, 
;  motion  bv  a  steaiu-engine  located  at 
►renient  point  on  the  line  of  the  road.  A 
g  device  at  the  end  of  a  thin  vertical  steel 
►r  <^otnlnnation  of  plates,  connected  with 
and  paHsiug  through  the  slot  in  the  tube, 
\{f<  the  motion  of  the  cable  to  the  CAr,  the 
f  the  car  being  determined  by  the  speed  of 
le,  and  usually  not  exceeding  about  eight 
er  hour  in  city  streets.  The  action  of  the 
controlled  by  a  grip-man,  who,  by  the 
Bnt  of  a  lever  or  hand-wheel,  can  start  or 
)  car  aa  gently  or  as  suddenly  as  noay  be 
Pig,  1  is  a  longitudinal  section  of  the 
tube  in  use  on  the  Clay  Street  hill  road, 
extreme  left  are  shown  tfie  depression  pul- 
the  intersection  of  a  level  cross-street  with 
tiding  grade.  The  weight  of  the  car  on 
►  keeps  the  latter  sufficiently  depressed  at 
inta  to  clear  the  pulleys.  At  the  right  is 
I  supporting  pulley.  A  transverse  section 
tube,  with  its  surrounding  framework, 
(upports  the  rafls,  is  shown  in  fig.  2.  The 
K  device  in  use  on  the  Clay  Street  road  is 
^  fig.  8,  and  its  oi>erating  wechuuism  and 
lag  framework  are  shown  in  6g.  4.     The 

BA's,  which  close  on  the  rope  between 
guide-fthoavee,  are  move<i  by  the  up- 
heel.  while  the  grip  may  be  raise*:!  or 
!  bodily  by  the  lower  wheel.  The  guide- 
^hich  are  kept  in  contact  with  the  cable 
^kwhen  the  grippuag-jawa  are  released, 
Enable  smoothly  between  the  jawa  when 
is  not  in  motion,  holding  it  in  position  for 
I  when  it  is  desired  to  start  the  car.  Many 
fttions  of  the  grip  hare  been  devised,  in 
which  the  jaws  move  vertically  instead 
Mentally ;  but  with  the  exception  of  the 
:ripj  u.sed  on  the  East  River  bridge,  the 
1  features  in  all  are  the  same,  and  they 
nly  in  detail  from  a  grip  described  and 
;t'd  in  a  technical  journal  nearly  fifty  years 
'igs,  5  and  6  show  two  varieties  of  lever- 
w  used  on  many  roada. 
equent  and  careful  inspections  of  cables 
Bhtnery  are  required,  and  as  on  many  roads 
Hb  oontinuoualy  night  and  day,  a  dupli- 
Hpex  system  has  been  found  necessary, 
h  the  Tenth  Avenue  line  in  this  city  may 
an  example.  In  this  system  two  cables 
I  by  side  through  the  tube,  each  supixjrted 
karate  set  of  pulleys,  and  provided  with  a 
I  engine.  While  one  cable  is  running,  the 
||ri^  in  reserve  :  and,  in  case  of  accident 
^Bb  or  engine,  the  other  may  be  imme<Ii< 
Emed    up,   the   grips,    which    are   made 


double  for  the  purpose,  releasing  one  cable  and 
taking  up  the  other.  The  engine-room  of  the 
Tenth  Avenue  line  is  showji  in  flg.  7,  and  the  ar- 
rangement of  duplex  cables  and  pulleys  may  Ije 
seen  in  fig.  8.  The  cables  may  be  run  alternately, 
and  for  any  desirable  length  of  time,  giving  ample 
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opportunity  for  inspection  and  repair  without 
interruption  of  travel.  As  will  be  seen  in  the  en- 
graving, there  are  two  complete  plants  of  machine^ 
ry ;  and  as  they  are  duplicates,  a  description  of 
one  will  suflace  for  both.  Tlie  motive  power  for 
each  plant  is  a  Wright  automatic  cut-oflf  engine 
of  three  hundred  horse-power.  A  six-foot  wheel 
on    the  engine-shaft    gears    into  a  thirteen-foot 
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Une-«haft.  which  is  a  foot  in  di- 
out  fifty  feet  long.  Tlw  line-shafts 
nts  may  be  coaptetl  together,  so  that 
iiie  nmy  be  used  to  drive  either  section. 
tk)ii  carries  two  paire  of  cable-drums, 
'  of  which  may  be  thrown  into  or  out 
>y  clutcbee.    Thus  either  engine  may  be 


^-/ 
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oy  of  the  four  cables  shoMm  in  the 
'The  section  at  the  right  actuates  the 
Mee  runoing  out  Tenth  Avenue  ;  that  on 
ill  be  used  for  the  125th  Street  branch 
apany's  line. 

Je,  coming  from  one  of  the  guide- pul- 
't,  shown  at  the  right  of  the  en- 
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^Ks  several  timee  around  both  cable- 
Hm  around  a  '  slack-pulley,"  shown  in 
ound,  from  which  it  passes  back  around 
»  guiile-pulleya  in  the  street,  and  back  on 
trough  the  tube.  The  '  slack-pulley  '  is 
m  a  car  which  is  moved  by  a  differenUal 
auch  a  manner  that  the  cable  is  always 
utiifortn  tension.  Thus  the  lengthening 
■jiing  of  the  cable  through  variations  of 
kCtc,  ia  compenaated  fon 


The  grip  used  for  the  duplex  system,  as  well  as 
the  tulie,  pulleys.  an«l  track-supporting  framework, 
is  shown  in  fig.  9,  which  is  a  transverse  section  of 
the  Tenth  Avenue  rood.  The  framework  and 
tube  used  on  the  Chicago  cable-railway  is  shown 
in  transverse  section  in  fig.  10,  which  also  shows 
one  of  the  guide-rollers  for  carrying  the  cable 
around  a  curve.  The  road-bod  of  the  cable-rail- 
way in  this  city  has  a  framework  of  iron,  as 
shown  in  fig.  9.  concrete  forming  the  sides  and 
bottom  of  the  conduit  or  tube.  The  transverse 
trusses  are  placed  five  feet  apart,  with  the  slot- 
rails  and  track-rails  l>olted  to  them.  Tlie  slot-rails 
form  the  sides  of  the  longitudinal  slot  of  the  tube, 
and  they  are  lield  firmly  in  place  by  lie-rods 
which  connect  them  with  the  outer  edge  of  the 
truss.  Pulley-vaults  are  provided  at  intervals 
of  thirty-five  feet,  affording  access  to  the  carry- 
ing-pulleys. A  system  of  drainage-pipes  con- 
nects these  vaults  with  the  city  sewers,  thus 
securing  perfect  drainage,  which  cannot  be  af- 
fected by  any  dirt  that  may  accumulate  in  the 
con<luits.  The  carrying-pulleys  ai*e  twenty -two 
inches  in  diameter,  and  are  placed  in  pairs,  one  a 
little  in  advance  of  the  other,  to  support  the  two 
cables  independently. 

Tlie  first  cable  street-railway,  that  on  Clay 
Street  hill.  San  Francisco,  was  lookeil  upon  as  an 
experiment  to  a  great  extent ;  but  after  a  satis- 
factory trial  of  tliree  years,  the  system  having 
proved  itself  a  mechivnical  and  financial  success,  a 
second  road  was  constructed,  also  in  San  Fran- 
cisco. This  was  followed  by  others  in  rajiid  suc- 
cession, until  that  city  has  at  present  upward  of 
twenty  miles  of  cable-road  in  operation.  Other 
cities  followed  the  lead  of  San  Francisco,  St. 
Louis  with  sixteen  miles,  Philadelphia  with 
twelve,  Chicago  with  ten,  Kansas  City  with  eight, 
and  many  more  with  shorter  lines,  so  that  at  pres- 
ent the  total  length  of  double-track  cable  street- 
railway  in  the  United  States  will  not  fall  far  short 
of  one  hundre<l  miles.  Taking  into  consideration 
with  this  the  fact  that  cable-roads  are  making 
rapid  headway  in  Europe,  Mexico,  Australia,  and 
New  Zealand,  it  will  be  seen  that  the  new  system 
of  street-car  traction  baa  proved  its  right  to  a 
prominent  jioeition  in  raibroad  economics. 


THE  PHYSICAL  BASIS  OF  AESTHETICS. 

Aesthetic  impressions  may  be  conveniently 
divided  into  two  classes :  in  the  first  it  ia  the  ap- 
preciation of  qualities  furnished  immediately  by 
sensation  that  gives  rise  to  beauty,  while  in  the 
second  class  the  sense-impressions  are  interpreted 
and  made  significant  by  a  guiding  thought  or  emo- 
tion.    Though  the  two  often  go  together,  there  is 
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a  class  of  aesthetic  impreesions  dep€'nding  pre- 
eminently on  the  sensations  furnished  by  the  great 
aesthetic  educators  of  the  race.  —  the  eye  and  the 
ear.  It  ia  to  the  explanation  of  these  simple  forms 
of  beauty  that  M.  J.  L.  Suret  devote<l  an  address 
delivered  before  the  Swiss  society  of  natural 
Bcieoce. '  The  field  ia  by  no  means  a  new  one,  but 
perhaps  so  convenient  a  Btatement  of  tlie  problem 
has  not  before  been  available. 

The  aria  depending  upon  the  eye  are  those  in 
which  form  is  tJie  predominant  element,  —  sculp- 
ture, architecture,  etc..  —  and  those  in  which  color 
plays  the  important  rfile.  If  we  look  for  the  phy- 
siol(^cal  basis  of  beauty  of  form,  we  find  one 
great  principle  in  symmetry,  especially  in  sym- 
metry about  a  vertical  axis.  If  we  stand  in  this 
plane  of  the  vertical  axis,  and  look  at  the  sym- 
metrical object,  the  impression  on  the  retina  of 
the  right  eye  will  closely  coiTeepond  to  that  on  the 
retina  of  the  left  eye.  The  recognition  of  gimi- 
larity,  so  essential  and  useful  as  n  logical  habit  of 
mind,  seems  at  the  same  time  to  furnish  the  emo- 
tional element  of  aesthetic  pleasure.  The  fact 
that  we  recognize  and  enjoy  symmetry  when  not 
standing  opposite  the  centre  of  the  object  is  the 
result  of  oiu'  education  :  we  recognize  that  the  two 
retinal  impressions  would  be  alike  if  we  assumed 
that  position. 

It  may  lie  well  to  introduce  here  a  distijiction 
between  intellectual  and  aeslhetic  pleasure,  in 
-which  M.  Soret  has  great  confidence.  It  ia  this  : 
the  pleasure  caused  by  the  solution  of  a  problem 
is  due  to  a  conscious  reasoned  analysis ;  an 
aesthetic  pleasure  is  caused  by  an  unconscious 
intuited  analysis.  The  one  is  lalK>riously  and 
slowly  wrought  out :  the  other  is  readily  and  sud- 
denly revealed.  This  distinction  is  beat  illustrated, 
as  will  be  seen,  in  the  aiialysis  of  tone  :  the 
analysis  of  form  is  so  simple  that  we  can  readily 
perform  it  consciously. 

Proceeding  with  this  analysis,  we  find  a  second 
principle  in  the  repetition  of  design.  It  leads  to 
the  mathematical  conception  of  a  periodic  func- 
tion. We  see  it  represented  in  friezes,  in  a  series 
of  columns,  In  ornaments,  etc.,  even  in  those 
belonging  to  the  most  primitive  periods  of  art. 
As  before,  there  is  the  recognition  of  similarity  ; 
and,  as  before,  this  similarity  may  be  greatly  di- 
versified, so  long  as  the  artistic  education  of  tlie 
beholder  enables  him  to  recognize  the  fundamental 
regularity.  A  third  character  of  beauty  of  form 
is  continuity  of  lines  and  surface  :  a  straight 
line  is  an  important  artistic  element.  Tliia  is  again 
a  repetition  of  design,  for  the  several  parts  of  a 
straight  line  are  again  straight. 

What,  then,  is  the  origin  of  this  intuition  that 
>  JieviMtcJenl^M.  S«pt.  8, 1888. 


gives  rise  to  aesthetic  pleasure?  It  is  the  recogni- 
tion of  equality,  —  the  simplest  conception  ivx' 
nisbed  by  the  senses.  The  ear  recognizes  wluo 
two  sounds  are  of  Uie  same  pitch,  as  well  as  wlwa 
two  intervals  of  time  are  alike  :  e<]ualitin8  of  s|ttc« 
are  appreciated  by  sight  as  well  as  by  touch.  Tlii* 
recognition  of  equality,  of  tlie  identity  or  tlie  rv  [>- 
etition  of  two  sensations,  reveals  an  order  in  fh-^ 
objective  world,  and  the  intuition  of  this  n  .  j 
larity  gives  pleasure.  Tlie  degree  of  pleasurv  ii- 
pends  on  the  universality  and  importance  of  tL« 
regularity  thus  revealed,  and  on  the  vividne(=»<  s"'< 
the  variety  of  the  sense-impressions.  And  ^^ : 
we  mean  by  ugliness  is  not  the  lack  of  reguhuti* 
which  we  see  in  a  stone,  for  example :  thai  i» 
aeetheticall}'  indifferent.  But  that  ia  ugly  is 
which  we  recognize  a  law,  but  see  that  law  <ti- 
lated.  An  unsucce^ful  attempt  at  symmetrr  it 
ugly.  A  piece  of  gixxls  in  which  the  pattern  to 
be  repeated  shows  u-regularitiea  in  size  and  ««««-] 
tion  belongs  in  the  same  category. 

Passing  now  to  sounds,  we  have  simply  tut 
late  the  language  of  si)ace  into  that  of  Lime, 
repetition  of  design  finds  its  parallel  in  rhythm,! 
and  both  are  capable  of  endless  complicalinn*.] 
When  we  consider  that  poetry,  music,  dandug*] 
even  ordinary  speech,  that  the  organic  f uoctioM  J 
such  as  the  ptilse,  respiration,  sleep,  looomotioQ,! 
and  many  of  the  acquire«i  habits  of  mind  ftodj 
body,  are  .-^dl  subject  to  a  periodicity,  the  imp 
tance  of  rhythm  is  strongly  impressed.  Agaiar 
the  continuity  of  the  straight  line  is  paralleled  hf\ 
that  of  the  musical  note.  But  here  and  in  lh»l 
consideration  of  melody  we  touch  u jxm  a  fact  on-  { 
paralleled  in  the  world  of  sight  (thotigh  tber«  Mtj 
slight  analogy  with  color),  and  which  owwj 
complete  discovery  to  the  genius  of  Hela 
The  musical  notes  are  not  simple  in  their  cha 
but  each  is  accompanied  by  a  certain  sertee 
overtones  or  harmonics  which  bear  a  definite  i 
tion  to  the  fundamental  note  ;  and  it  is  a  wood 
ful  fact  that  it  is  just  this  series  of  harmofiici' 
that  give  rise  to  the  octave  and  the  musical  scal^l 
and  the  relative  importance  and  distin 
the  notes  comixising  this  series  of  liarma 
exactly  mirrored  in  the  historic  developmenF" 
the  scale  from  the  earliest  times  to  the  present 

Long  before  it  was  known  that  sound  ww  » I 
periodic  motion  of  vibrating  air  particles,  int 
when   the   counting   of  these    minute    vib 
would  have  been  regarded  as  a  miracle,  the  i 
tional  instinct  of  the  untutored  ear  Imd  alwJf  1 
selected  that  pair  of  notes  the  vibration  ratei  ^  | 
which  had  the  simplest  ratio  of  one  Xn  two,  w  tbe 
basis  of  aesthetic  sounds.     It  had  perfnrmerl  nn- 
consciously  but  correctly  that  analysis  for  tJt» 
conscious  discovery  of  which  we  required  aU  tb» 


188«.] 


SCIEJSrCK 


Ht  and  skill   that  centunes  of  scientific 

0  eotild  fiirnish.  Does  this  not  suggest  a 
on  of  lavr,  of  rationality,  of  an  ndapta> 
veen  the  human  mind  and  the  external 
irhich  is  not  yet  fully  appreciated? 

ra  the  repetitions  due  to  rhythm  and  the 
lere  are  the  more  t-oniplicated  ones  due  to 
ptilion  of  phrases  and  arias.  The  l^t- 
od  the  variations  of  a  theme  are  examples 
?  complex  modet)  of  musical  repetition. 
8  of  haiTaony  reveal  the  same  tendency 
n  of  identity,  in  combination 
!  relations  which  underlie  the 
pa  of  the  Bt-ule.  The  appreciation  of  the 
pmplicated  harmonies  depends  on  mitural 
well  as  on  musical  training, 
iret  cun eiders  the  aesthetic  aspects  of  color 
•da  mixture,  juxtaposition,  repetition,  in  a 
way  ;  and,  though  there  are  many  sugges- 
ilogies  thus  brought  out,  the  subject  is 
lufflciently  well  knowm  to  warrant  precise 
kta. 

Inal  portion  of  the  address  is  devoted  to 
lUtiftil  in  nature.  In  the  animal  world 
\rj  is  certainly  evident ;  and  though  this 
is  not  perfect  in  various  attitudes,  still 
ly  recognize  its  nature  ;  and,  in  fact,  this 
i  is  itself  pleasure-giving.  In  the  lower 
If  life,  repetition  of  design,  ae  the  stripes 
bra,  the  markings  of  a  cateriJiHar  or  a 
r,  is  abundant.  Continuity  and  roundness 
ine  18  certainly  a  prominent  feature  of 
forms.    The  mutilation  or  natural  defect 

1  of  the  body  spoils  the  regular  effect,  and 
ugly.      Of  course,    as  regards  man,   the 

which  we  know  so  intimately,  the  psychic 
s  play  an  active  part  in  the  conception  of 
:  but  these  are  not  now  under  considera- 
{y  comparison  we  erect  a  type,  an  ideal, 

bcAUty  by  its  conformity  to  that  ideal. 

the  vegetable  world,  we  find  exijuisite 
rv,  graceful  outline,  and  repetition  of  de- 
>reeented  as  before.  And  into  that  coni- 
.  of  foliage  with  sky  and  earth  which  forms 
I  these  elements  enter,  but  do  not  suffi- 
explain  the  enchanting  effect  of  beautiful 
ye.  In  short,  there  is  a  physical  basis  of 
ca  ;  but  it  is  far  from  perfectly  understood, 
>art  is  so  closely  connected  with  higher 
of  beauty,  that  its  nature  remains  unre- 

IJ.  J. 
^  valley  railroad  is  to  be  equipped 
belps  system  of  train  telegraphy,  by 
ng  trains  can  be  kept  in  coiu»t&nt  com- 
iou  with  headquarters  or  with  any  station 
ine  of  the  road. 


RECENT  PALEONTOLOOICAL  PUBLICA- 
TIONS. 

Retntion  oj  the  PaJaeocnnoidea.  Piirt  Jii.  By  C.  Wacbb- 
WTTTB  ADd  F.  ^PRinoKB.  Plillade'Irhia,  W.  r,  KUdare, 
pr.,  lt*«.    8', 

Wachsmtth  and  Springer  have  issued  separate- 
ly an  extract  from  the  Proceedings  of  the  Acade- 
my of  natural  sciences,  forming  an  octavo  of 
some  two  hundred  ptfiges,  and  containing  a  dis- 
cussion of  the  classification  and  relations  of  the 
brachiate  crinoids  with  the  conclusion  of  the 
generic  descriptions,  errata,  and  a  full  index. 
This  impf»rtant  work  forms  part  iii.  of  their  re- 
vision of  the  Palacocrinoidea,  and  will  be  indis- 
pensable to  all  students  of  that  remarkable  group 
of  animals.  The  total  number  of  genera  recog- 
nized ia  15G  ;  of  species,  1,276.  Sixty -one  of  the 
genera  are  exclusively  American ;  forty-eight,  ex- 
clusively European ;  forty-six  are  common  to  both 
hemispheres :  one  is  peculiar  to  Australia.  The 
authors  do  not  claim  that  all  the  species  incltided 
and  referred  to  their  proper  genera  in  their  list 
are  actually  well  founded  :  on  the  contrary,  many 
may  prove  eventually  synonymous  with  previous- 
ly descrit>ed  forms.  Howe%  er.  there  are  numer- 
ous undescribed  species ;  and  the  writers  claim 
that  at  least  one  hundred  such  are  contained  in 
their  own  collection,  to  be  hereafter  desoril)ed 
and  completely  illustrated  in  a  monograph  of  the 
PaIae«XTinindea  of  North  America.  The  group 
formerly  described  by  them  as  the  family  Ichthy- 
ocrinidae,  with  the  addition  of  CYotalocrinus  and 
Enallocrinus,  is  now  erecte<l  into  a  sulnorder, 
Articulata,  containing  two  families,  —  the  Ichthy- 
ocrinidae  and  Crotalocrinidae.  Further  indica- 
tion of  the  details  of  a  work  which  is  in  ibwlf  a 
synopsis  are  impracticable  within  the  limits  to 
which  we  are  restricted,  —  a  fact  w^hich  we  regret 
the  less,  since  all  those  directly  interested  will, 
without  doubt,  possess  and  profit  by  the  original. 

aeotogicat  turx'vy  of  Atabama.  P&rta  t.  aod  it.  By  T.  H. 
Aldoicb  Aud  O.  Mbteb.  TuBculooBA,  Gt;ol.  «wn:;.,t8Se.    «°. 

Bulletin  No,  1  of  the  geological  survey  of  Ala- 
b)ama,  dii-ected  by  Prof.  E.  A.  Smith,  forms  the 
first  contribution  toward  a  work  undertaken  by 
Mr,  Truman  H.  Aldrich,  illustrating  the  paleon- 
tology of  the  tertiary  formation  in  Alabama. 
This  work,  which  is  to  be  the  gift  of  Mr.  Aldrich 
to  the  state  of  Alabama,  will  embrace  figures  and 
descriptions  of  all  the  shells  found  in  the  tertiary 
deposits  of  the  state,  including  reproductions  of 
figures  published  elsewhere,  and,  when  finished, 
will  be  one  of  the  most  complete  works  of  the 
kind  publishe<l  by  any  state. 

In  the  preparation  of  this  bulletin,  Mr,  Aldrich 
has  personally  gone  over  the  greater  part  of  the 
ground,  and  baa  collected  a  large  part  of  the  ma- 
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terial  himself.  He  has  tbue  been  aWe  to  give  to 
eai'h  Ky)eoies,  not  only  its  l«x;ality,  but  also  its 
stratigrnpljical  position. 

The  bulletin  contains  a  preface  by  tbe  state 
geologist,  together  with  a  summary  from  his 
forthcoming  report,  of  the  subdivisions  of  the 
various  deposits  which  make  up  the  tertiary  for- 
mation in  Alabama,  and  a  description  of  their 
gtratigraphical  ani  litbological  features.  Then 
follows  INIr.  Aldrich's  paper,  inclnding  notes  and 
deacriptiona  of  species,  with  a  summary  of  their 
geological  and  geograpliical  distribution,  illus- 
trated by  six  well-executed  plates.  Mr.  Aldrich, 
besides  many  new  sjjecies,  describes  a  now  genus, 
Expleritoma,  which  somewhat  resembles  .an 
ecarinate  Magilus  with  the  tube  brokt-n  i»ff.  The 
species  E.  prima  comes  from  the  Claiborne  sands. 

Mr.  Aldrich's  paper  is  succeeded  by  one  in  which 
Dr.  Otto  Meyer  (ieflcribes  i^>me  species  of  eocene 
fossils  from  Alabama  and  Mississippi.  It  is  illus- 
trated by  three  plates.  Dr.  Meyer  also  gives  us  a 
new  genuaof  pteropods,  which  he  calls  Bovicomu, 
differing  from  Styliola  by  a  slight  spiral  twist.  It 
is  from  the  eocene  of  Red  Bluff,  Mississippi. 

These  publications  will  stimulate  and  encourage 
the  study  of  the  tertiary  fossils  of  the  Unite4l 
States,  —  a  field  hitherto  left  to  a  very  ifnw  work- 
ere,  and  of  late  almost  neglected.  All  pHleontolo- 
gifltfl  will  wish  success  to  Mr.  Aldrich  in  his  praise- 
worthy undertaking. 

Brarhtnpoda  and  LamelUbranchiata  of  the  Raritan 
clayn  and  (fret^naand  ntarla  of  Nfw  Jerney.  By  R.  P. 
WairriKbD.  WasblnKtoB,  GfjH>emment,  18fl6.  4'. 
Volume  ix.  of  the  monographs  of  the  U.  S. 
geological  survey  is  a  report  on  the  fossil  Brachio- 
podfl  and  Lamellibrancliiata  of  the  Raritan  clays 
and  greensand  marls  of  New  Jersey,  by  Prof.  R. 
P.  Whitfield.  It  was  made  to  Professor  Cook, 
state  geologist  of  New  Jersey,  who,  deeming  it 
worthy  of  a  place  in  the  series  of  monographs, 
transmitted  it  to  the  dire(*tor  of  the  national  suri^ey, 
together  with  a  sketch  of  tlie  geology  of  the  ci-e- 
taoeous  and  tertiary  fonnations  of  New  Jersey. 
This  is  illustrated  by  sections.  The  whole  volume 
comprises  three  hyndrcd  and  thirty-eight  pages 
and  thirty-five  admirable  platea,  quarto.  The 
Raritau  clays  are  cimsidered  to  be  cretaceous  by 
Professor  Cook,  though  some  paleontologists  have 
considered  the  estuary  forms  sparingly  foimd  in 
them  to  closely  resemble  those  of  the  Wealden  or 
Juraesic  age.  Mr.  Whitfield  seems  to  incline  to 
this  view.  Tlie  greensand  marls  are  unquestionably 
cretaceous,  and  overlie,  conformably,  the  clays. 
The  majority  of  the  foasila  described  in  the  report 
are  of  this  age.  Those  from  the  plastic  clays  are 
mostly  internal  casts,  poorly  preserved  in  a 
friable  matrix,  which  is    also    strongly  impreg- 


nated with  pyrites;  so  that,  unicBS  immedia<rij 
soaked  in  glue,  collections  soon  liecompose  ind 
crumble,  leaving  no  organized  traces  liehirui 
The  beds  at  the  top  of  the  marl-bed  appear  t  >  )> 
eoc«ne,  though  showing  some  transitional  {«*• 
tares. 

The  types  have  been  gathered  from  many 
sources,  the  state  collection  having  only  a  email 
part  of  them.  Tbe  earlier  types  are  nearly  all 
lost,  owing  to  tlie  decomposition  above  refemed 
to,  which  affects  the  marl  fossils  as  well  aa  ttuxt 
from  the  clays. 

These  fossils  attracted  the  attention  of  p&leoDtol* 
ogifita  at  an  early  day.  Morton  and  Vauux«ai 
began  describing  them  in  1838.  Tbe  bringinf- 
together  of  the  scattered  literature  and  correct- 
ing it  to  date  will  prove  of  much  value  to  studenu ; 
and  the  work,  representing  the  labor  of  tht 
pioneers  in  paleontology  on  this  contineuU  viil 
remain  a  standard  of  reference  for  a  long  tiJM  1 
come. 

Amlmnicai-dia  is  proposed  for  a  form  referred  I 
the  VenUiidae  and  related   to   Veniella ; 
grinella  and  Gervilliop«a8,  for  new  forms  of 
culidae.     The  total  number  of  S|iecieA  ttmted 
is  two  hundred   and  thirty-two,  of  wliich 
belong  to  the   Brachiopoda.     An  edition  of  i 
report  with  the  state  imprint  has  been 
Trenton,  N.J.,  as  *  Paleontologj*  of  the  ( 
and  tertiary,'  vob  i ;  but  it  is,  for  all  pr 
poses,  exactly  the  same  work. 


iasoedi 


The  glaciation  of  the  Lackawanna  and 
ming  valleys,  in  north-eastern  Pennsylvun 
afforded  Prof.  J.  C.  Branner  interesting  taati 
for  a  detailed  local  study,  published  in  the 
Proceedings  of  the  American  philosophical 
ety.  The  district  is  of  value  as  being 
line  of  farthest  glacial  advance.  Tbe 
finds  that  tbe  ice.  when  at  its  greatest  thid 
ness,  was  Influenced  only  by  the  greater  »««• 
age  features  of  the  surface ;  and  cotiaeqQiAt^ 
what  appears  to  have  been  an  upward  movemott 
of  the  ice  is  upward  only  in  a  k>cal  senae.  T^ 
ther,  as  the  ice  thinned  by  melting,  its  moUnxb 
margin  became  more  and  more  under  the  infliww 
of  local  topography,  and  the  dipfM~tion<t  nf  ftf 
striae  are  changed.  Professor  Bi.i 
follow  Kjenelf  in  regarding  the  pre^. 
er  striae  under  divergent  linea  of  later  1 
as  evidence  of  no  significant  glacial  t 
rather  as  showing  the  small  power  and  short  <Im*| 
tion  of  the  thin  ice-margin  that  n^^-U  ♦i«'l 
striae.  The  paper  includes  two  c  ■ 
with  striae  printed  in  ted,  and  aociiiixiis  i;i 
ders,  pot  holes,  new  channels^  and  other  i 
questions. 
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IMMEyT  AND  CRITICISM. 
RCISBS  which  have  just  been  concluded 
Ige  are  memorable.  Age  is  not  that  of 
!an  usuallr  boast  in  this  country,  but  it 
of  genuine  pride  to  l)e  able  to  clironicle 
tion  of  the  two  hundred  and  fiftieth  an- 
)f  our  oldest  and  greatest  university, 
lua  the  colony  was  yet  a  child,  Harvard 
■ih  the  nation's  growth.  From  a  pro- 
Slogical  traLning-school  in  1680,  living 
ial  grant  of  four  hundred  pounds  (in- 
1688  by  the  bequest  of  John  Harvard), 
ame  in  1886  a  many-sided  univeraity, 
the  annual  income  of  five  millions  of 
id  even  now  its  abilities  do  not  keep 
its  desires  and  its  opportunities.      Its 

R>resent,  and  we  trust  its  future  too, 
tb  all  that  is  great  and  noble  in  our 
iistory.  This  splendid  story  has  been 
ind  commemorated  during  the  formal 
I  by  the  chosen  orators  and  poets,  and 
nters  on  her  new  quarter-milleunium 
shes  of  the  country  are  with  her. 
•  hold  her  place  in  the  front  rank  of 
rational  institutions. 


:>'T  D*  FAVOR  of  appointing  women 
^of  the  board  of  education  in  New 
is  gaining  force,  and  the  prevailing  be- 
t  it  will  be  successful.  It  is  reported, 
much  a*?cunicy  we  do  not  know,  that 
:.  Brooklyn,  and  Buffalo  are  the  only 
Sew  York  stale  that  have  no  female 
tivtai  on  the  school-boards,  and  Mayor 
U(l  to  be  inclined  to  favor  the  •♦^w  de- 
Be  whole  matter  is  in  his  hands,  for 
Wily  Imve  the  appointment  of  successors 
tgoing  members  of  the  present  board, 
that  the  princi|3al  ol>8lHclea  in  the  way 
novation  will  be  political  rather  than 
it.  It  is  hardly  probable  that  any  of 
«re  whose  terms  are  alx)ut  to  expire 
to  be  set  aside  *,  and  even  if  they  should 
there  at*  plenty  of  male  candidates,  as 
New  York  city,  for  the  places  thus 


made  vacant.  Under  the  circumstances  Mayor 
Grace's  position  is  a  difficult  one,  but  great  pres- 
sure is  being  brought  to  bear  u^Kin  him  to  appoint 
at  least  one  woman  to  a  vacancy.  Numerous 
petitions  to  that  effect  are  in  circulation,  and 
they  are  being  signed  by  the  most  intelligent  and 
influential  class  of  citizens.  A  large  proportion 
of  the  female  teachers  have  signed  these  petitions, 
and  among  the  host  of  prominent  names  a})- 
pended  to  them  we  have  noticed  those  of  the 
president  and  a  large  number  of  the  faculty  of 
Columbia  college,  such  clergymen  as  Bishop  Henry 
C.  Potter,  Dr.  Henry  Y.  Satterlee,  Dr.  Howard 
Crosby.  Father  McGlynn,  and  Rev.  Heber  New- 
ton, and  men  like  William  E.  Dodge.  Senator 
Evarts,  Felix  Adler,  Joseph  H.  Choate,  and 
Charles  A.  Dana. 


The  city  of  Hamilton,  Ontario,  has  a  pr«Mi>er- 
CUB  society,  the  Hamilton  association,  devoted  t«T 
philosophical  and  scientific  studies,  which  has  lately 
issued    a    respectable    collection  of  Proceedings. 
Besides  the  inaugural  address  of  the  preaideut,  the 
leading  papers  are  :  '  On  birds  and  bird  matters,* 
by  Thomas  Mcllwraith  ;  on  '  Early  Greek  philoso- 
phy,' by  the  Rev.   I,   W.  A.  Stewart ;  on  'A  re- 
markable land-slide  near  Brantford,  Ontario,'  by 
J.  W.  Spenser  ;  on  •  Bm'lington  Bay  and  tlie  city 
drainage,*  by  C.  S.  Chittenden  ;  on  •  Race  identity 
of  the  old  and  new  worlds,'  by  William  Glyndon  ; 
on  •  The  early  home,  separation,  and  re-union  of 
the  Aryan  family,'  by  the  Rev.   E.   L.  Laidlaw  ; 
and  on  •  Some  evidences  of   commercial  transac- 
tions in  prehistoric  times,'  by  William  Kennedy. 
These  are  all  well-written  and  scliolarly  papers, 
evincing  much   learning  and   thought.     Unfortu- 
nately,   with    the  exception  of  those  of   Messrs. 
McD wraith,    Spenser,  and    Chittenden,   none    of 
them  are  based  on  original  observation,  or  add 
any    tiling  to   the   world's   stock   of  knowledge. 
Hamilton,  near  an  important  dividing-line  of  for- 
mations and  climate,  is  singularly  well  situated 
for  thestudy  of  geology  and  the  biological  sciences. 
It  was  also,  not  long  ago,  a  noted  centre  of  the 
Indian  tribes,  and  some  fragments  of  these  still 
remain  in  the  nelghlrorhooJ.     Its  district,  there- 
fore, offers  a  particularly  inviting  field  for   the 
study  of  American  archeology  and  ethnology.     It 
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is  disappointing  to  find  that  these  advantages  have 
been  bo  little  utilized  by  an  association  numbering; 
evidently  members  of  marked  ability.  They  will 
do  well  to  bear  in  niind,  that,  in  the  imblicationa 
of  a  scientific  association,  one  paragraph  describ- 
ing the  results  of  original  investigation  is  likely 
to  be  worth  more  than  many  pages  of  compilation. 


Dr.  Wn^LLLM  A.  Hammond  has  been  amasing 
a  medical  association  with  some  humorous  ac> 
counts  of  his  experience  with  cocaine.  He  is 
reported  to  have  said  that  there  is  no  danger  of 
the  formation  of  a  cocaine  habit.  Dr.  Hughes, 
writing  in  the  Medical  review,  takes  a  different 
view,  and  in  his  summing-up  claims  that  cocaine 
is  a  tonic  and  stimulating  exhilarant  of  con- 
siderable power  in  melancholia,  mental  depression, 
and  nerve  weariness,  being  more  rapid  and  at  the 
same  time  more  evaneacent  in  its  action  than 
morphia.  He  distinctly  says,  moreover,  that, 
when  used  to  excess,  it  intoxicates,  and  converts 
melancholia  into  mania,  and  that  its  continuous 
use  is  difficult  to  break  off ;  tlrnt  it  is  a  dangerous 
therapeutic  toy,  and  ought  not  to  be  used  as  a 
sensational  play  thing ;  that  it  will  probably  help 
to  611  rather  than  to  deplete  the  asylums,  both 
inebriate  and  insane,  if  it  should  come  uito  as  gen- 
eral use  as  the  other  intoxicants  of  its  class  :  that 
as  an  intoiicAnt  it  is  more  dangerous,  if  continu- 
ously given,  than  alcohol  or  opium,  and  more 
difficult  to  abandon. 


The  friends  op  technical  education  in  the 
New  York  public  schools  are  evidently  not  per- 
mitting themselves  to  be  di8courage<l  by  the  dis- 
poeition  by  the  board  of  education  of  the  special 
oommittee*B  report  on  that  subject,  of  which  men- 
tion was  made  in  Science  (viii  No.  195)  at  the 
time.  At  the  meeting  of  the  board  of  education 
last  week,  a  communication  was  received  from 
the  Industrial  education  association,  of  which 
Gen.  Alexander  S.  Webb  is  pre8ident>  and  Miss 
Grace  H.  Dodge  vice-president,  offering  to  make 
a  practical  test  of  the  value  of  instruction  in 
certain  branches  of  manual  labor,  by  giving  in- 
struction to  a  number  of  public-school  children 
this  year  during  school  hours  and  under  school 
diBCtpline.  The  number  of  pupils  that  can  be 
accommodated  by  the  association  in  their  build- 
ing at  No.  21  University  Place  is,  in  industrial 
drawing  and  modelling,  forty ;  in  carpentry, 
twenty-four  ;  in  sewing,  forty  ;  in  cooking,  forty- 


eight ;  in  domestic  economy,  three  hundred.  In^ 
addition  to  this  offer,  it  was  stated  that  a  seri« 
of  lectures  on  industrial  education  is  to  Ite  given 
at  an  early  date,  and  will  be  open  to  poblio 
school  teachers.  The  proposition  of  the  associa- 
tion is  a  generous  one,  and  will  serve  admimhly 
for  a  beginning  in  this  important  mjitter.  We 
trust  that  the  committee  on  the  course  of  stndin. 
to  wliich  the  communication  was  referrwl.  will 
recommend  that  the  offer  be  accepted,  and  the 
necessarj'  arrangements  made  for  carrying  it  otU. 


We  have  pointed  out  from  time  lo  time  Umj 
important  bearing  that  the  study  of  locul  inatitii- 
tions  has  on  historical  science  in   genertil,  and 
have  found  frequent  evidence  of  a  growing  *{»- 
preciation  of  this  fact.     To  be   sure,  Uie  Ijest  of  J 
things  maybe  carried  to  exoeas,  and  this  proliaWrJ 
has  given  rise  to  the  complaints  that  liave  b*m| 
made  by  some  critics,  that  this  '  history  of  tbol 
town-pump  business'  is  being  overdone.    Wehe-J 
lieve,  however,  that  such  critics  are  mi 
and  forget  that  the  chroniclers  of  the  fortoneM 
the  town-pump  are  not  writing  a  hratodry  i 
broad  sen^e  of  the  word,  but  are  fumiBhin 
curate  data  for  wide-reaching  historical  gmeral- 
izations.      A  recent  reviewer  in  the  Athcnattm, 
writing  of  Mr.  Gomme's  book  on  *  The  literotarr 
of  local  institutions,*  may  be  quoted  an  giving 
evidence  on  this  point.     He  says  that  Mr.  Ckumme 
holds   the  opinion   that  many    of    the    Englieh 
boroughs  existed  long  before  their  earliest  charters,  , 
which  were  royal  confirmations  of  existing  cns-j 
toras.  not  the  creation  of  something  new.     ' 
in  our  opinion,''  he  continues,  "does  not 
of   doubt.     ThehaJtle  now   rages  betwMD 
who  bold  them  to  be  survivals  frcm  the 
the  Roman  occui>ation.  and  a  strong  mm] 
body  who  affirm  that  the  evidence  we  have  | 
in  most  cafes,  though  not  in  all,  to  their 
of  Teutonic  origin.     We  feel  assured"  —  tbk  i»' 
the  significant  sentence  for  our  pnrpoee  —  *'  Uatl. 
If  all  corporation  and  manorial  docoments 
m  ade  accessible,  the  war  would  soon  como  I 
end."  

A  CIRCULAR  from  Prof.  Geo.  H.  Cook,  «til»  j 

geologist  of  New  Jersey,  onnoanoec  the  furmatks 
there  of  a  state  weather  service,  after  the  kind  «l  | 
Uioae  already  existing  in  other  parts  of  Ute  oono* 
try.  Two  hundred  volunteers  are  desiml :  llwy 
will  be  supplied  with  forms  for  records,  and  wilh 
certain  publications  of  the  signal  office,    btdn- 
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j  jneats  have  Uj  be,  for  the  present  at  least,  bought 

ll»y  the  observer.     In  the  list  of  prices,  the  rain- 

Igauge  is  marked  at  $1.25,  and  we  doubt  whether 

It  can  be  of  desirable  accuracry  at  so  low  a  price. 

[It  is  strange  that  states  as  advanc«?d  as  New  York 

i  Peanajlvania  do  not  join  their  neighbors  in 

klo^csal  work. 


The  cxperiment  of  making  optional  tbe  attend- 
ance at  the  daily  chai>el  service  at  Harvard  college 
is  l>eing  watched  with  interest  by  college  authori- 
ties all  over  the  country.  Professor  Peabody.  the 
Piiuumer  professor  of  Christian  morals,  and  his 
ffive  coadjutors,  took  charge  of  the  chapel  service 
on  Oct.  3,  under  the  new  regidations  ;  and  now 
Dr.  D.  G.  Lyon,  Hollis  professor  of  divinity  at 
Harvard,  writing  in  last  week's  Independent,  tella 
of  the  new  pUn  and  its  reeolts  bo  far  as  they 
have  already  been  developed.  The  chapel  services 
Are  more  interesting  and  more  inspiring  than  they 
ever  were,  for  now  no  student  attends  who  does 
not  go  from  choice.  The  average  attendance  is 
between  400  and  450,  as  against  about  600  under 

•the  compulsory  system,  but  the  gain  in  force  8uad 
spirituality  is  enormous.  Professor  Lyon  assures 
vu  that  so  far  the  predictions  of  the  conservative 
party,  whioh  opposed  the  change,  remain  uoful- 
filled,  and  he  firmly  believes  that  they  wiU  remain 

^P  A  BaCENT  >(EWHPAPER  REPORT  (ChicaffOJOUnwl, 
™^  Oct.  28)  tells  the  story  of  a  remarkable  case  of 
fracture  of  the  spine  and  cord.  Mr.  Audrew 
Hamilton  was  *  coaching '  some  college  men  in  the 
^mnafiium,  and,  while  showing  some  simple  per- 
ffarmanoe  on  a  low  cross-bar,  dropped  about  four 
or  five  feet  on  the  mattress.  By  some  peculiar 
wrenching  of  the  neck,  he  cracked  the  fifth 
cervical  bone   and  compressed    the  spinai  cord. 

I  Prom  that  moment  on,  the  whole  of  the  body  be- 
|k>w  the  neck  was  completely  insensible  ;  nor  could 
he  move  a  single  muscle,  except  to  contract  two 
Ifingers  on  each  hand.  He  had  to  call  the  attend- 
ant to  open  the  hand.  He  was  kept  alive  on  milk, 
wliich  was  poured  down  the  mouth  ;  and  Ids  body 
was  supported  by  floating  it  on  a  rubber  slieet  in  a 
tub  of  water.  His  mind  was  perfectly  clear ;  he 
talked,  read  the  daily  papers,  and  even  consulted 
his  professor  on  reading  a  mathematical  work. 
This  continued  for  fourteen  days.  He  then  broke 
down,  and  died  on  the  sixteenth  day  after  the  fall. 
It  M6med  hardly  possible  that  life  should  continue, 
and  tbe  brain  go  on  acting,   if  the  cord  were 


severed,  and  yet  the  poet-mortem  examination 
showed  plainly  that  the  cord  was  reduced  to  a 
mass  of  pus. 

From  Ohio  comes  a  report  that  the  authorities 
in  tluit  state  propose  to  construct  an  intermediate 
penitentiary  to  which  shall  be  committed  prisoners 
sentenced  for  the  finst  time  or  for  short  periods,  in 
the  hope  that  tlieir  reformation  may  be  effected. 
That  this  is  a  thorougly  practicable  plan  is  shown 
by  the  success  of  the  Elmira  reformatory  in  New 
York  state,  under  the  efficient  management  of  Mr. 
Brockway.  The  harm  done  to  convicts  who  are 
imprisoned  for  the  first  time  by  confining  them 
together  with  older  and  hardened  criminals  can 
hardly  be  estimated,  and  Ohio  is  taking  a  step  in 
the  right  direction.  Its  example  should  be  widely 
imitated,  and  probably  will  be  when  the  results  of 
tbe  experiment  are  made  known. 


The  sbventh  Oriental  coxorebs,  held  at 
Vienna  last  month,  was  thoroughly  successful,  and 
its  proceedings  were  deemed  of  suflScient  interest 
to  warrant  general  notice  in  the  newspapers.  The 
congress  numbers  alx)ut  five  hundred  members, 
three  hundred  of  whom  were  present.  They 
came  from  all  quarters,  —  Japtm,  China,  India, 
Persia,  Arabia,  Asia  Minor,  Egypt,  Tunis,  and 
every  country  of  Europe  and  America.  Vienna 
is  so  situated  that  many  eai^tern  representatives 
could  conveniently  be  present.  The  oflBicial  lan- 
guages of  the  congress  were  Qerman,  French, 
English,  and  Italiau.  Latin  was  permissible,  and 
by  special  permission  some  papers  were  road  in 
Arabic.  The  list  of  members  of  tbe  congresa 
comprises  the  names  of  all  the  great  professors  of 
oriental  languages  in  Europe.  The  members  from 
this  country  are  not  many,  and  among  them  are 
Professors  Briggs  and  Brown  of  Union  theologi- 
cal seminary,  Haupt  of  Johns  Hopkins  university* 
and  Dr.  William  Hayes  Ward.  The  congrees  waa 
divided  by  tbe  committee  on  organization  into  five 
sections,  —  1**,  Semitic,  which  was  subdivided  into 
a  section  for  Arabic  and  one  for  the  Semitic  lan- 
guages other  than  Arabic :  2",  Aryan  ;  3^, 
African ;  4*^,  central  and  east  Asian  ;  &°,  Polyne- 
sian, —  of  which  the  Aryan  section  was  tbe  most 
interesting.  This  section  passed  a  resolution 
asking  the  government  of  India  to  make  a 
thorough  and  systematic  survey  of  the  languages 
of  India.  By  invitation  of  the  King  of  Sweden 
the  next  congress  will  be  held  at  Stockholm  in 
August.  1888. 
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THE  HEALTH  OF  NEW    YORK  DURING 

SEPTEMBER. 

The  number  of  deaths  which  occurred  in  the 
city  of  New  York  during  the  month  of  September 
was  9,767,  or  479  less  than  in  the  preceding  month. 
The  deaths  among  children  under  five  years  of 
age  were  1,217:  as  compfired  with  August,  this 
represents  a  saving  of  ;t43  livee  of  children  of  this 
tender  age.  This  improvement  in  tlie  public 
health  becomes  stitl  more  evident  if  we  compare 
September  with  July.  In  the  latter  the  total 
mortality  of  this  portion  of  the  jxjpulation 
mounted  up  to  3,499,  more  than  double  that  which 
occurred  during  the  former.  This  progressive 
gain  is  mainly  to  be  attributed  to  the  lower  tem- 
peratures which  prevail  in  the  early  axitumn  as 
compared  with  midsummer.  In  July,  240  persons 
died  in  a  single  day,  the  8th,  while  the  largest 
daily  mortality  of  September  was  but  117,  on  the 
27th.  Diarrhoeal  diseases  claimed  fewer  victims 
by  228  than  in  Augtut,  and  903  less  than  in  July. 
The  deaths  from  consumption  were  374,  as  com- 
pared with  443  in  August.  The  September  mor- 
tality from  consumption  was  leas  than  tliat  of 
any  other  month  of  the  year.  DiplUheria  also 
shows  a  diminution,  the  deaths  from  this  cause 
being  but  85,  while  in  August  they  were  104.  A 
similar  reduction  is  noticeable  in  the  deaths  from 
Bcarlet-fever  ;  11  being  recorded  for  September,  as 
against  15  in  August.  Taken  as  a  whole,  the  con- 
dition of  the  public  health  in  the  city  of  New  York 
during  the  month  of  September  was  most  satis- 
factory. That  so  few  deaths  sliould  have  been 
caused  by  such  discaseH  as  scarlet-fover  and  diph- 
theria in  a  population  of  one  million  and  a  half  of 
people  ie  iiertainly  a  noteworthy  event. 

The  mean  temperature  for  the  month  was 
05.25"  F.  This  was  below  the  mean  for  the  past 
ten  yaurs,  which  was  07.04"  F.  The  maximum 
reached  by  the  mercury  was  87"^  F.,  on  the  i7th, 
at  4  P.M.  The  average  for  the  past  decade  wa* 
88"  F. ;  so  that,  so  far  as  its  temperature  was  con- 
cerned, September  may  be  regardetl  as  an  average 
month.  The  rainfall  during  the  month  was  hut 
1.17  inches.  That  for  the  corresponding  month 
in  1885  was  .41  of  an  inch  ;  in  1884,  .21  of  an  inch  ; 
and  in  1881,  ,97  of  an  inch.  With  these  excep- 
tions, the  September  rainfall  has  not  been  so  small 
since  1869  as  it  wa?*  this  year.  Indeed,  the  average 
for  ten  years  was  3.S4  inches,  while  in  one  year, 
1882,  16.85  inches  of  rain  fell  iii  the  tamie  month, 
The  rainfall  for  the  month  of  June  was  8..% 
inches,  a  little  above  the  average  for  that  month 
during  a  long  series  of  years;  in  July,  but  a, 75 
inches  fell,  the  lowest  for  ten  years,  with  the  ex- 
ception of  1881  ;  in  August,  only  .95  of  an  inch  of 
rain  fell :  and  in  September  we  had  another  exceed- 


ingly small  rainfall.  The  total  amount  of  rain, 
therefore,  which  baa  fallen  during  the  past  three 
montliB,  has  been  much  below  the  average ;  and 
yet,  as  will  be  seen  by  a  study  of  the  records  of 
the  meteorological  observatory  at  Central  park, 
the  rainfall  for  the  nine  months  of  this  year, 
39. 10  inches,  does  not  differ  much  from  the  avesr- 
age  of  the  ten  years  just  passed,  which  was  30.97 
inches.  The  following  table  givee  the  rainfall  for 
each  of  these  months  during  the  past  ten  years. 
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ACCLIMATIZATION  IN  NEW  ZEALAND. 

No  country  presents  such  a  field  for  experi- 
ments in  acclimatization  as  New  Zealand  does, 
and  in  none  have  tlie  results  of  such  experiments 
been  so  marked.  Previous  to  Captain  CotA's 
visits,  no  mammalia  —  with  the  exception  of  • 
black  rat  and  the  dogs  brought  by  the  Maoris  — 
were  to  be  found  in  these  islands.  That  intrepiJ 
navigator  gave  the  natives  pigs,  and  these  omnuk 
soon  became  wild  in  many  places,  and  art*  still  U? 
be  found  in  the  more  inaccessible  parts  of  the 
colony.  But  they  have  never  become  ■=  -  r.>^r....j,ya^ 
as  to   interfere   in   any  way  with   >  — 

a  remark  which  also  applies  to  th*-   kji.i       ,ir!-- 
and  sheep  which  have  run  wild  in  similar  r-    i   • 
The  native  rat  has  long  been  extinct,  having  l»H:>n 
completely  exterminated   by  the  common  lirown 
species,    which   was  early   introduced   by  abips. 
The  latter  animals  are  extremely  abundant,  no! 
only  in  settled   districts  and  towns,  but  even  la 
the  remotest  parts.     Tliey  have    probably  bad  • 
share  in  exterminating  many  of  the  ground  ititit, 
such  as  native  quail,  which  are  not  to  \m  fouod 
now  at  all.     The  food  of  those  which  swam  in 
the  back  country  must,  however,  he  chieilr  of  • 
vegetable  nature,  for  they  perio<lically  migrai(«  ia 
great    numbers.      The    march    of    scttlemeot  i» 
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breaking  up  their  feediag-ground  in  many  parts, 
but  it  was  not  an  uncommon  occurrence,  twenty 
or  thirty  years  ajji:o.  for  the  traveller  to  come  upon 
a  huge  army  of  rata  on  tlie  march  for  new  fields. 

The  moet  important  mammalian  introduction 
into  the»e  islands  has  certainly  been  that  of  the 
rabbit.  In  the  southern  portion  of  the  S<iuth 
Wand  the  responsibility  of  introducing  these 
animals  certainly  rests  with  the  Otago  acclimatiza- 
tion society,  which  imported  them  from  Tasmania 
in  1867.  It  must  be  said  for  the  members  of  the 
society,  that  they  acted  in  good  faith,  under  the 
impression  that  thej^  were  doing  a  useful  work, 
and  little  realizing  what  a  curse  their  proteg^ 
were  to  become.  Their  action  fumislies  an  illus- 
tration of  the  difficulty  of  foreseeing  what  effect 
changed  conditions  may  produce  upon  any  organ- 
ism. Brought  into  a  country  where  only  a  few 
sluggish  hawks  existed  as  natural  enemies,  tlie 
rabbits  have  increased  almost  without  let  or 
hinderance,  and  now  occur  in  millions.  Ten  years 
ago  they  were  almost  rare  :  now  many  districts 
of  the  South  Island  are  quite  alive  w  ith  them.  It 
is  Impossible  to  realize  their  abundance  in  parts 
such  as  the  Clutha  valley  without  seeing  them. 
The  surface  of  the  ground  is  honeycoml>ed,  the 
vegetation  in  places  eaten  nearly  as  bare  as  a 
macadamized  road,  while  the  animak  towards 
evening  are  met  with  by  thousands.  Their  effect 
on  the  Btock-carrying  capacity  of  the  country  lias 
been  ruinous,  and  their  abundance  has  seriously 
retarded  settlement.  All  sorts  of  devices  have 
been  trie<l  in  order  to  keep  them  down  ;  the  larger 
holders  chiefly  employing  traps  and  dogs,  and 
others  resorting  to  g^rain  jwisoned  by  phosphorus. 
At  considerable  expense  the  pest  is  being  kept  in 
check  in  the  populated  districts ;  but  in  wild,  un- 
broken country  they  multiply  unchecked.  The 
government  is  now  trying  what  is  generally  con- 
sidered to  be  a  very  dangeroiis  experiment,  viz., 
the  liberation  of  weasels  and  stoats.  If  these 
creatures  increase  at  all  freely  they  will  prove 
even  a  worse  pest  than  the  rabbits. 

Hares,  red-deer,  axis-deer,  and  fallow-deer  have 
been  introduced  by  various  acclimatization  socie- 
ties. Tlie  former  are  common,  and  are  coursed  regu- 
larly, but  the  phosphorus  has  nearly  exterminnted 
them  in  many  parts,  Tlie  deer  are  stilt  only  kept 
in  preserves,  l)eing  strictly  looked  after  ;  hut  they 
are  increasing  steadily,  and  will  probably  furnish 
good  sport,  ere  many  years  are  past,  Uy  those  who 
can  afford  the  luxury  of  shooting  tliem.  The 
latest  move  in  this  direction  is  the  proposed  in- 
troduction cf  the  chamois,  as  it  is  thought  the 
southern  Alps  will  Ik»  most  suitable  for  these  ani- 
mals. Tlie  government  haa  commissioned  Sir 
Julius  vun  Haast,  who  is  at  present  in  Europe,  to 


make  inquiry  for  these  animals  at  the  roy«I  pw* 
serves  in  Bavaria  and  the  Austrian  TyroL 

Native  birds  show  a  tendency  to 
rapidly  l>efore  the  European  settler.  The 
formerly  so  abundant  as  to  be  shot  by  scores, 
now  quite  extinct,  this  being  partly  due  to  the 
introduction  of  rats,  cats,  and  df>gs,  hut  chiefly  to 
the  tremendous  grass  fires  which  have  swept  Hi* 
country  from  side  to  side,  and  before  wliich  aO 
ground  animals  disappear  like  smoke.  Hence  the 
necessity  was  early  felt  by  the  settlers,  of  intru- 
dncing  not  only  game-birds,  but  suitable  ioMC^ 
tivorous  birds.  Of  the  former,  pheasant,  pari  ridge, 
and  California  quail  have  become  well  established 
in  many  parte.  In  Auckland  particularly,  pheas- 
ants became  extremely  common.  But  in  other 
parts  the  peculiar  results  of  the  rabbit  question 
have  again  manifested  themselves ;  for,  in  adopt- 
ing the  phosphorized  grain-cure  for  rabbits,  these 
introduced  game-birds  have  been  exterminated  hi 
whole  district.  This  is  the  case,  for  instance,  in 
southern  and  central  Otago,  where  ten  jeara  ago 
pheasants  were  to  be  seen  on  every  hillside,  and 
now  it  is  rare  to  come  across  one.  It  is  pn>bab)« 
also,  that,  if  weasels  increase,  it  will  be  almost 
futile  to  attempt  the  further  introduction  of  gam€» 
birds. 

A  visitor  to  Dunedin  at  the  present  time, 
strolling  into  the  forest-clad  town  belt,  might  see 
or  hear  a  few  tuis  (parson-birds)  or  korimakos 
(bell-birds),  but  these  would  probably  I*  the  only 
native  birds  t<i  l>e  met  with.  But  on  every  side 
he  would  hear  the  pipe  of  the  blackbird  and 
thrush,  and  see  abundance  of  house  and  hedge 
sparrows,  chafiinches,  linnets,  and  goldfinclicik 
In  the  more  open  ground,  sky-larks  wuuld  be  met 
with  in  abundance,  wliile  numerous  fiocka  of 
starlings  would  lie  seen  busily  at  work  in  the  fields. 
Besides  these,  yellow-ham  mens  and  greenfinches 
are  common,  while  very  recently  robinTedbreaatt 
have  been  liberated.  In  most  cases  the  introduced 
birds  have  developed  no  new  habits  here,  t^amain- 
ing  true  tn  their  traditional  instincts  of  robbing 
gardens  when  there  was  any  thing  worth  robbing 
in  them,  but  for  the  greater  part  of  the  year  de- 
jjending  upon  outride  .supplies,  which  are  suf- 
ficiently abundant  in  this  laud  of  plenty.  Bat  It 
is  difficult  in  many  districts  to  get  a  crop  of  che^ 
ries  or  8trawl>errie8,  while  the  farmers  are  annual- 
ly engaged  in  a  crusade  on  the  small  birds.  Tb* 
linnets,  yellow-hammers,  and  greenfinches  in  j*r« 
ticular,  attack  the  grain-crops  as  soon  as  the  young 
grain  is  well  formed  ;  and  long  before  it  is  ripe, 
wide  stretches  of  the  fields,  especially  near  hedg^ 
rows,  are  thrashed  i^lean.  Tliis  has  already  led  to 
war,  the  farmers  offering  rewards  for  dead  bird! 
and  for  eggs.     Whether  the  go^inl  these  birds  do 
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tin^  insects  and  seeds  of  weeda  during  eleven 
bs  of  the  year,  is  balanced  by  the  evil  they 
ring  early  harvest,  is  a  question  which  has 
'  been  properly  investigated.  The  starling  is 
Ird  whose  record  is  most  unsullied,  as  no  one 
Dght  Init  good  to  say  about  it.  Immense  flocks 
tm  are  now  to  be  met  with  in  all  populated 
;  and  it  U  difficiilt  to  realize  what  insect 
Istion  the  country  would  be  subject  to,  but 
(eir  presence.  Australian  magpies,  minabs, 
Hughing  jackasses  have  been  introduced,  but 
increase. 

B  attempts  to  acclimatize  fish  in  this  country 
been  in  great  part  successful,  though  some 
iLe  failures  have  also  been  made.  Several 
lents  of  salmon  ova  have  been  made  from 
tn  and  America :  in  several  instances  all 
dead  on  arrival  in  the  colony.  As  long  ago 
4  some  of  these  fish  were  successfully  hatched 
t  die  ponds  on  the  Makare  wa,  a  small  tributary 
I  Oreti,  and  they  grew  well.  A  number  of 
were  placed  in  the  Aparima,  a  beautiful 
n  which  flows  into  Foveaux  Straits :  but 
that  day  to  this  they  have  never  been  heard 
Dthers  were  washed  out  of  the  ponds  by  a 
r  flood,  and  these  also  have  failed  to  put  in 
pearance  again. 

^H|  California  salmon  were  also  turned  out 
pHumber^  in  several  South  Island  rivers,  as 
r  as  31,000  fry  being  liberated  in  two  of  the 
I  streams  ;  but  these  likewise  have  not  been 
with  again.  Whether  they  have  all  been 
lyed  or  not  is  difficult,  if  not  impossible,  to 
lut.  The  previously  introduced  brown  trout, 
lormous  indigenous  eels,  and  the  ubii|uitous 
(cormorants)  prol>ably  made  great  havoc  in 
ranks  ;  but,  presuming  that  some  got  away 
k,  it  is  certainly  remarkable  tliat  they  do  not 
to  have  found  their  way  back  to  the  rivers 
,  Had  they  done  so,  they  would  almost 
uly  have  been  met  with  by  ihe  uumerous 
rs  who  fish  the  southern  streams  for  six 
IB  of  the  year,  Only  this  year  a  most  suc- 
il  importation  of  Scotch  salmon  ova  was 
by  the  government,  and  yoimg  fish  are  now 
I  ponds  of  half  a  dozen  of  the  local  societies. 
Otago  society  have  about  4,000  of  these. 
I  at  an  age  fit  to  turn  out,  it  is  intended  to 
U>  all  but  a  few  hundred,  which  will  be 
led  in  the  ponds.  It  b  thought,  that,  though 
K»iliou  to  iheir  usual  and  itisiinctive  habits, 
r  bt«  possible  to  retain  these  fish,  and  breed 
tJiem  in  confinement.  Should  tliis  prove  to 
I  ca«e,  it  will  only  be  a  question  of  time  be- 
ie  colony  is  well  stocked  with  salmon. 
I  most  remarkable  results  in  flsh  acclimatiza- 
certainly   been  acliieved  in  regard  to 


brown  trout.  These  fish  were  introduced  in  1868, 
partly  from  Britain,  but  chiefly  from  Tasmania, 
where  they  had  been  introduced  a  short  time 
previously.  The  rate  at  which  they  have  in- 
creased in  the  New  Zealand  rivers  and  lakes  baa 
simply  been  marvellous.  Fish  only  five  years  old 
have  frequently  been  foimd  to  weigh  from  ten 
to  fourteen  pounds,  while  in  the  lakes  they  have 
reached  still  larger  dimensions.  This  remarkable 
rate  of  growth  appears  to  have  been  due  to  the 
fact  that  there  was  a  great  abundance  of  suitable 
food  in  the  streams,  and  few  native  fish  to  com- 
}>ete  with  them.  Of  late  years  the  size  of  the  fish 
taken  has  not  been  so  large,  showing  partly  that 
the  food-supply  has  fallen  off,  and  partly  that  the 
larger  fisli  are  being  caught.  These  ten-  and 
twenty-pound  trout  are  themselves  the  greatest 
destroyers  of  ova  and  young  fish,  and  are  there- 
fore not  encoiu-aged. 

To  show  how  rejnarkably  changes  of  condition 
may  affect  the  fish-supply  in  these  waters,  one 
case  may  be  cited.  The  Lea  stream,  a  tributary 
of  the  Taieri  River,  and  a  typically  iierfect  trout- 
stream,  was  stocked  in  1869  with  W  small  trout. 
These  increased  in  numbers  very  rapidly,  so  that 
in  ten  years  the  stream  was  full  of  splendid  large 
fish,  and  it  became  the  favorite  stream  of  Danedin 
anglers.  Since  1880  some  19,000  young  Hsh  have 
been  liberate<l,  but  the  fishing  has  gradually  fallen 
off,  and  now  it  is  difficult  to  get  a  good  basket. 
Some  attribute  this  to  the  eels,  which  are  large 
and  numerou-i  i  others  to  the  shags.  Both  sur- 
mises are  probably  incorrect,  as  eels  and  shags 
are  destroyed  whenever  opporttmity  offers,  and 
are  not  apparently  more  abundant  than  they  were 
ten  years  ago.  The  real  reason  seems  to  be.  that 
with  the  enormous  increase  of  starlings,  which 
has  already  been  referred  to,  there  has  been,  in 
all  parts  where  these  birds  abound,  an  almost 
total  disapfjearance  of  gras8hopj>erH  and  other 
large  insects.  The  food-supply  in  the  smaller 
streams  has  thus  been  greatly  diminished,  and 
they  cannot  support  the  number  of  fish  they  did 
at  first. 

Of  late  years  other  varieties  of  trout  have  been 
introduced,  such  as  Scotch  bum  and  Loch  Leven 
trout.  It  will  be  an  interesting  study  for  the 
naturalist  of  the  future  to  olj^erve  whether  the 
varietal  differences  which  ch!jracteri/.e  theBe  forms 
will  remaiii  persistent,  or  %vhether  all  will  revert 
to  one  common  and  indistinguishable  type.  Other 
fish,  sucJi  as  American  white-fish,  perch,  tench, 
etc.,  have  also  been  introduced,  but  up  to  the 
present  they  have  not  made  any  remarkable  pro- 
gress. 

From  the  foregoing  record  of  facts,  it  will  be 
seen  that  a  remarkable   field   of  observation  for 
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the  naturalist  exists  in  these  southern  isles.  For- 
tunately, in  almost  every  instance,  the  date  and 
locality  of  introduction  of  nearly  every  form  of 
animal  colonist  can  be  exactly  ascertained,  and 
by  careful  observation  and  record  it  will  be  pos- 
sible to  chronicle  every  important  change.  We 
have  already  seen  in  New  Zealand  the  remarkable 
ca£ie  of  a  fruit-eating  parrot,  the  kea  (Nestor 
notabilis),  becoming  a  true  bird  of  prey.  Learn- 
ing to  pick  at  the  skins  and  offal  of  slaughtered 
sheep  lying  about  stations  and  stock-yards,  this 
bird  has  actually  acquired  the  art  of  killing  sheep. 
So  greatly  has  this  faculty  been  developed,  that 
great  tracts  of  mountain  country  in  the  interior  of 
,  the  South  Island  are  now  renderetl  uninhabitable 
for  the  shiop.  It  ia  thought  that  the  chamois 
or  any  other  active  smfxith-backe<i  animal  will 
prove  too  much  for  the  kea  ;  but  the  poor  sheep, 
with  its  thick  matted  fleece,  is  at  the  mercy  of 
the  powerful  bills  and  claws  of  these  birds. 

Similar  cases,  of  altered  habits  under  altered 
conditions,  are  more  likely  to  occur  in  a  new 
conntry,  wHh  so  peculiar  an  indigenous  fauna  as 
New  ZeaJjind  possesses,  than  in  any  other  part  of 
the  globe :  hence  the  importance  of  keeping  a 
good  record  from  the  very  beginning. 

Geo.  M.  Thomson. 

Dunedla,  Got.  8. 


LONDON  LETTER.     . 

The  movement  fortheeftablishmentof  a  British 
school  of  archeology  at  Athens  seems  in  a  fair 
way  to  succeed.  A  meeting  of  the  general  com- 
mittee and  subscribers  to  the  scheme  was  held  a 
day  or  two  ago,  at  which  it  was  stated  that  a 
director's  house,  with  library  and  lecture-room  at- 
tached, had  been  built  at  Atliens,  on  a  site  pre- 
sented by  the  Greek  government.  The  University 
of  Oxford,  the  Hellenic  society,  and  other  public 
bodies  contributed  towards  the  annual  expenses, 
and  Mr.  F.  C.  Penn^se  was  to  assume  the  direcUir- 
ship  of  the  school  for  one  year  from  this  present 
November.  Among  those  present  at  the  meeting 
were  the  head  masters  of  several  of  the  great 
English  public  schools,  the  minister  for  Greece, 
and  other  influentfal  persons. 

Several  of  the  most  distinguished  medical  men 
in  London  assembled  at  the  College  of  physicians 
recently,  to  hear  the  Harveian  oration  (instituted 
by  Harvey  himself)  pronounce<l  by  Dr.  Pavy. 
Harvey's  object  in  estalilishinir  tliiH  was  that  mem- 
bers of  the  college  should  '  search  and  atiidy  out 
the  secrets  of  nature  by  experiment."  After  refer- 
ring to  the  bacilluH.  and  the  attack  upon  it  by  pro- 
oeoBW  of  disinfection.  Dr.  Pavy  stated  that 
another  way  of  attacking  it  was  due  to  researches 


recently  conducted.  It  had  been  found  that  the 
bacillus  required  virgin  soil  for  it«  growth.  andt»y 
certain  means  it  might  be  brought  into  such  • 
weakened  state  as  only  to  occasion,  when  inlr&> 
duced  into  the  system  of  an  animal,  an  effect  of  • 
mild  nature,  not  dangerous  to  life,  instead  of  tbi 
ordinary  form  of  disease  ;  but  the  pffect  prodnoei! 

—  and  this  was  the  great  point  of  practical  Im- 
portance —  was  as  pi-otective  against  a  aulweqarat 
attack  as  the  fully  rJeveloped  disease.  The  knowl- 
edge  recently  acquired  had  been  already  practi- 
cally turned  to  account  upon  a  large  scale  for 
checking  the  ravages  of  that  exceedingly  fatal 
disease  among  cattle  known  as  anthrax,  or  splenic 
fever;  and,  if  that  could  be  accomplished  for  oaa 
disease,  —  and  more  than  one  could  be  loeDtioMd, 

—  was  there  not  ground  for  believing  that  mem 
would  be  found  for  placing  others  of  the  claaB  !• 
the  same  position  ?  Attempts  were  being  madfia 
that  direction.  All  eyes  throughout  the  ciriliJDtJ 
world  were,  indeed,  fixed  upon  the  work  of  Pastmr 
in  Paris  with  reference  to  hydrophobia.  Looking 
at  the  nature  of  the  disease,  there  was  nothing  in- 
consistent  with  its  being  dependent  upon  a  bacillOK. 
or  microbe  as  Pasteur  called  It.  Ho  had  b€«i  o 
eye-witnejss  of  Pasteur's  wwk.  Judgment,  H 
must  be  stated,  still  stands  insnspenfie,  but  ttmittt 
also  be  said  that  the  results  obtained  tell  dedded/ 
in  favor  of  the  views  advanced. 

Two  more  volumes  (xv.  and  xvi.)  of  the  zociop- 
cat  reports  of  the  C^hallenger  expedition  have  been 
issued  during  the  last  few  weeks ;  and  toveni 
others  may  be  ex{iected  within  the  next  six  moint]a» 
as  the  treasury  grant  for  tlie  publication  ctf  tbcw 
report*  expires  on  the  81st  of  Marcli,  1887,  sotlat 
the  various  memoirs  must  be  out  of  the  (irinrfr^ 
hands  before  that  date. 

The  removal  of  the  natural  history  coU<*ctiosi 
from  Bloomsbury  to  South  Kensington   has  heea 
accouii»anied  by  a  steady  iuciease  in  the  puhlkt* 
tions  both  of  the  zo51ogical  and  of  the  gcologkal 
departments.      The    fossil    mammaiin    are   beiaK 
catalogued  by  Mr.  Lyddeker,  formerly  p«l<>cot(^ 
ogisl  to  the  geological  survey  of  India  :  the  fonrtb  , 
part  of  his  work,  which  deals  with  tho  ProboscidM,  j 
being  now  in  the  prcFS.     Mr.  R.  Kidston  has  I 
a  valuable^'ontribution  to  paleo-biitany  by  his  j 
logue  of  the  palaeozoic  plants,  which  is  e»p 
complete  as  regards  the  literature  of  the  ^^uhjfct 
The  last  volume  issued  by  the  getdogical  depart- 
ment is  the  catalogue  of  Blastoiden.  which  cs  ibrl 
joint  work  of  Mr.  R.  Etbf ridge,  juo.,  and  Dr.  P. 
H,  Car|)enter,  and  is  iIlu»trato<l  by  twenty  »|uirto  i 
plates.     The  museuiij  contains  sever  ^MT  ] 

fine  types  of  this  class,  which  were  < 
years  ago  by  Messrs.  Eilkertson  and    iwtv  rwpiO- 
tively  from  the  carboniffious  limestone  of  Ua- 
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Yorksbire,    and    have    never    been 
;l7  descrilied ;  while  the  liberality  of  several 
paleontologist,  espwially  Mr.  Charles 
f  Burlington,  has  enabled  the  authors 
i«jr  work  a  n«?arly  complete  monograph 
group.     Tliey  recognize  niueteen  genera, 
arranged  into  six  familieti,  and  these  fall 
lere,  the  Regulares  and  Irregularis. 
containH  the  singular  Devonian  genus 
irenies,  which  was  so  well  described  by 
Shuniard,  together  with  two  equally 
from  the  carboniferous  of  England 
tively.     These  three  genera  dif- 
froni  Ihe  familiar  Pentremit<?8  in 
no  trace  of  a  fllem  and  in  the  asymmetry 
calyx. 

T«ports  recently  made  to  the  local  govem- 

Ixiard  by  public  analvfts  indicate  in  a  very 

g  way  the  gowl  effected  by  the  adulteralicn 

1875  as  regards  food  and  drugs.     When 

attention  was  firj^t  directed  to  tlris  que*i«ion 

le   Laiwet),   one-half   the  samples   of    food 

gd  were  found  to  he  adulterated.     The  re- 

Hka  twelvemonth,  just  publishetl,   show 

P^18.2  per  cent  had   been  thus   tampered 

The  adalteration  seems  greatest  in  spirit'^, 

out  of  2.331.  or  28.1  per  cent.     Butter 

with  18.8  per  cent.     Then  follow  in 

'ee.  mustard,  and  milk.     The  adultera- 

bread  has  almoet  ceased,  only  81  samples 

1,168  tested  (not  8  per  cent)  being  faulty. 

ionery  and  beer  are  practicallv  unadulter- 

hile  not  a  single  suspicious  case  occ^urred 

ihe  numert)U3  samples  of  flour,   sugar, 

tinned  vegetables,  jam,  and  wine,  which 

tmined. 

are  many  signs  that  the  electric  lighting 

hr,  so  long  under  a  cloud,  has  at  la-'t  taken 

decided   turn  in  the  light  direction,  not- 

knding  the  fact  that  tlie  removal  by  parlia- 

k  the  legislative  restrictions  imposed  upon 

E  electric  lighting  act  of  1882  seems  as  far 
er.  Numerous  celebrations  are  projected 
ction  with  the  jubilee  year  of  the  accee- 
t  Queen  Vicioiia,  in  many  of  which  the 
^  light  is  to  plav  a  very  prominent  part. 
ittJo  of  the  patents  still  continues  in  connec- 
Itb  incandescent  Lamps,  a  raont)|M)ly  in  the 
|ictui^  of  which  is  claimed  by  the  Edison 
py,  and  is  stoutly  opposed  by  a  number  of 

Inrers,  headed  by  Messrs.  Woodhouije  and 
jFbo.  beaten  in  the  first  trial,  have  ap- 
Mnst  the  judgment  of  the  courts,  and 
>l>ably  carry  the  matter,  if  necessary,  up  to 
tose  of  lords.  That  great  compel itor  of 
•trie  light,  the  gas  industry,  is  now  seriously 
»y  the  difficulty  in  disposing  of  its  tar. 


The  quantity  of  coal  carbon izeil  for  gaa-makingin 
the  United  Kingdom  is  about  8,450,000  tons  per 
year  ;  and  if  the  yield  of  tar  be  taken  at  12.6 
gallons  per  ton,  specific  gravity  LKW,  it  follows 
that  ."jiiS.TftO  tons  of  tar  are  annually  produced. 
Attention,  therefore,  is  being  «lirected  lo  the  \test 
conditions  under  which  tar  can  be  burnt  as  fuel ; 
and  its  injection  into  the  furnace  by  means  of 
steam,  with  an  atomizing  apparatus,  is  found  to 
be  one  of  the  k>e8t  methods.  Such  *  tar -steam  ' 
evaporates  tO  7  iwimds  of  wat^r  per  pound  of 
fuel,  as  against  from  7  to  8  pounds  evaporated  by 
1  pound  of  coal.  W. 

LoDdon,  Oct.  13. 


NOTES  AND  NEWS. 

Cornell  university,  taking  up  the  plan  out- 
lined by  President  Adams  last  spring,  will  estab- 
lish a  law  school,  with  a  course  of  study  extend- 
ing over  two  years.  The  faculty  will  consist  of  a 
resident  dean,  a  professor  and  an  assistant  pro- 
fessor, together  with  non-resident  professors  of 
special  subjects.  The  faculty  will  lie  chosen  in 
January,  1887.  and  a  formal  annouocement  of 
the  new  school  will  he  made  at  that  time,  Cor- 
nell reports  thuj  fali  SS  (graduate  students  and  ;J04 
freshmen.     The  total  enrollinent  is  7&4. 

—  Dr.  Wiedermann.  so  long  the  anxanuensis  and 
pupil  of  von  Ranke,  is  in  an  asylum  near  Berlin. 
He  sutfereil  so  much  from  overwork  on  the  last 
volume  of  Ranke's  history,  and  from  the  nervous 
excitement  attending  the  la«t  illness  and  death  of 
his  master,  that  bis  mental  jwwers  became  un- 
settled. 

—  The  first  of  the  Lowell  free  courses  of  lec- 
tures in  Boston  this  winter  given  under  the  au- 
spices of  the  Teachers'  school  of  science  of  the 
Boston  society  of  natural  history,  will  l)e  by  Prof. 
W.  M.  Davis  of  Harvard  college,  on  *  Problems  in 
physical  geography.'  The  program  is  as  follows : 
—  first  and  second  lectures,  '  Geographical  cjassi- 
fic-ation,'  illustrated  by  the  classification  of  lakes 
according  to  the  m<xle  of  origin  of  their  ba/<ins  ; 
thini  lecture,  '  Geographical  evolution.'  illustrated 
by  the  development  of  plains,  plateaus,  and  their 
derivatives  ;  fourth  and  fifth  lectures, '  Geographi- 
cal evolution,  as  seen  in  the  volcanic  f*eries  of 
geographic  forms,  all  structures  consisting  of 
rock  thrust  up  while  molten  from  a  derp  subter- 
ranean source  may  be  considere<l  under  this  head- 
ing :  the  characteristic  series  of  topographic  forms 
developed  during  their  wasting-away  will  be  de- 
acribed.  llie  lectures  will  be  illustrated  by  maps, 
diagrams,  and  models :  they  will  be  given,  aa  usual, 
in  Huntington  hall,  at  the  UassachuBetts  institute 
of  technology,  beginning  on  Nov.  6. 
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—  The  councU  of  the  University  of  the  city  of 
New  York  has  ch<:i«en  Mr,  Charles  Butler  to  fill 
the  office  of  presi«l«?nt,  made  vacant  by  the  resig- 
nation of  Mr.  Jolin  Taylor  Johnston  on  account  of 
ill  health.  The  university  has  this  year  a  total  of 
800  8tudent3,  —  70  in  the  law  school,  600  in  the 
medical  school,  and  130  in  the  college  proi)er. 

—  According  to  Prof.  F.  H.  Snow  of  the  Uni- 
versity of  Kansas,  from  observations  taken  at 
Lawrence,  last  month,  with  one  exception  (1879), 
was  the  warmest  October  in  nineteen  years.  The 
rainfall  was  but  little  more  than  half  the  average, 
this  being  the  fifth  successive  month  with  deficient 
rainfall.  The  total  rainfall  from  Jan.  1  to  Nov.  1 
was  more  than  two  inches  leas  than  for  the  same 
period  in  any  previous  year  of  our  record. 

—  Messrs.  Cupples,  Upham  &  Co..  Boston,  an- 
nouoce  '  Harvard  :  the  flrdt  American  university,' 
by  Qeorge  Gary  Bush,  Ph.D. 

—  Mr.  Percy  Fitzgrerald  ha.s  just  published, 
through  Messrs.  Scribner  &  Welford,  New  York, 
"The  book  fancier  ;  or,  The  romance  of  book  col- 
lecting." 

—  Mesitrs.  Ticknor  &  Company  announce  for 
publication,  on  Nov.  6.  '  A  muramasa  blade.'  a 
story  of  feudalism  in  old  Japan,  by  Louis  Werth- 
eimber ;  also  monographs  of  American  architec- 
ture, No.  4,  *  The  memorial  hall  at  Harvard  uni- 
versity,' Ware  &  Van  Bmnt,  architects,  13  gela- 
tine plates  {from  nature)  13x16  inches,  also  one 
photo-lithograph,  m  portfolio. 

—  Nature  states  tliat  Messrs.  Taylor  .ind  Francis 
of  Lon<lon  will  sliortly  publish  a  work  by  Mr.  T. 
Mellard  Reade,  F.O.S.,  entitled  'The  origin  of 
mountain  ranges.'  In  addition  to  containing  a 
systematic  theory  of  mountain-building,  with  de- 
tailed experi  nui'iital  iliustrations.  the  structure  and 
geological  history  oP  the  great  mountain-masses 
of  the  globe  will  be  ditM"^us8ed.  The  work  will  also 
contain  many  maps  and  sections  of  mountain- 
ranges,  and  a  contoured  map  of  the  North  Atlantic 
Ocean,  together  with  numerous  sketches  of  moun- 
tain-structure anti  BcenerA',  from  nature,  by  the 
author, 

—  At  the  close  of  the  present  year  Van  No8- 
tranfTs  engineering  magazine  will  pass  into  the 
hands  of  Mr.  M.  N.  Forney,  and  be  consolidated 
with  the  Railroad  journal,  which  has  also  become 
the  property  of  Mr.  Forney.  In  January  the 
magazine  wi'l  apj)oar  in  its  new  form,  under  the 
somewhat  formidable  title  of  the  AmeiHcan  engi- 
nceritig  magazine  and  railroad  journal.  An 
editorial   and   news  department   will   be   added, 


more  illustrations  will  be  given,  the   I>ag«e  wl 
enlarged,  and  the  price  reduced  tothre«  doUM 

year. 

—  Ad  op|x>rtuniiy  for  the  publication  of 
graphic  sturiies  and  monographs  Is   offered 
series  of  volumes,  to   be   entitled  •  Geograph 
abhandJungen,'  edited  by  PVof.  AU»pecht  Vt 
and  published  by  Holzel  of  Vienna,  —  two  i 
that  insure  good  material  and   g4X)d  work. 
Abhandlungen  are  designed  to  contain  ewi^ 
are  too  long  for  acceptance  in  PeirmianrCi 
theilungen  or  in  the  Berlin  Zeitvchrift  fftr  rrrihi 
unless  in  disjointed  form,  and  to  f 
studies  as  were  encouraged  in  Kettle  r  i 
far   wis»e7igchaftiiche   geogrqphie.      The   pi 
promised  for  this  year  are  by  BrQckner,  on  * 
glaciation  of  the  Salzach  district ;  *  Neunum 

•  Orometry  of  the  Black  Forest ; '  and  Bdha 

*  The  division  of  the  eastern  Alps.* 

—  A  gold  medal  and  money  aniounting  10 
have  been  offered  by  a  scientific  society  d 
land  for  the  best  treatise  on  the  work  of  P)ul 

—  Twenty- five   thousand  dollars  have  abt 
been  expended   in  digging  an   artedian  wel 
Northampton.    Mass.,   and   although  a  depti 
3,034  feet  has  been  attained  water  has  not 
found  in  quantity  sufficient  to  be  of  use. 

—  It  may  be  cited  as  an  evidence  of  the  pi 
lence  of  morbid  curiosity,  that  the  first  e<tilii 
Inspector  Byrne's  forthcoming  book  on  the 
fessional  criminals  of  America  *  has  been 
by  advance  orders,  and  a  second  edi 
thousand  copies  is  on  the  press. 

—  The  death  h  announced  of  Prof,  H. , 
Ph.D..   of    the  Royal    military     colic 
ton,  Ontario.    Professor  Bayne  was   a 
Nova  Scotia,  and  after  graduating  at 
college,   Halifax,  studied  under  Liebi^. 
and  Dumas. 

—  The  jwpulation  of  Queonaland,  AustraHi 
on  the  a  1st  of  December.  1885,  82«.fll0,  of  ^ 
191.450  were  males,  and  135,4(S6  females.  T 
an  increase  of  about  17.000  over  the  popolati 
December,  1884. 

—  Dr.  H.  G.  Beyer.  D.S.N.,  has  rec 
repeating  Huepiie's  exfwriroen ta  as  to  the  1 
of  lactic  acid  ferujenlation,  or  the  pr 
souring  of  milk.      Lister  believed  that 
caused  by  a  microlw,  and  proved  It 
Dr.  Hneppe  has  demonstrated  that  tb(!n»!| 
ticHlar  organism,  described    by   him  _ 
lactic,  which  is  constantly  aaeorJaled  with 
acid  fermentation,  and  he  has  separated  Ihh  oi 
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there.  The  experiments  of  Hueppe 
n»pear  to  have  demonstrated  that  dor- 
id  fermentation  the  sugar  of  the  milk 
into  lactic  and  carbonic  acidH,  and 
ce«5  is  directly  dependent  on  or  caused 
nd  growth  of  a  micro-organism  which 
>m  all  otbers  that  it  may  properly  be 
prium  laclis.  This  is  a  short,  thick, 
bout  half  as  broad  aa  long,  from  .001 
in  length.  The  germ  does  not  liquefy 
;  is  as  yet  undetermined  whether  it 

or  Cantani  some  monthH  ago  recom- 
inbalation  of  a  spray  consisting  of  a 
of  bacterium  termo  1^^T  the  cure  of 
I.  This  method  of  treatment  was 
>ed  in  the  British  viedicaljonnuil  some 

KF'ilipt>vitch  of  Odessa  has  recently 
U|)on  six  caaes  of  advanced  con- 
ir  of  tlie  patients  died,  and  the 
eft  without  having  been  perceptibly 
He  came  to  tlie  conclusion  as  the  re^t 
aal  observation  that  no  good  whatever 
"cted  from  the  treatment  of  tubercu- 
inoculation  of  the  bacterium  termo. 
e  cases  the  expectoration  became  more 
offensive  after  the  treatment  wascom- 
t  it  is  questionable  whether  harm  may 
h|^&haUDg  these  bacteria  of  putrefac- 

•tfiral  record  is  authority  for  the  report 
aor  WindJe  concludes  from  his  re- 
t  man's  original  dentition  included  six 
?ither  jaw ;  that  two  from  each  jaw 
Jly  disappeared  ;  that  this  loss  is  due 
Taction  of  the  anterior  part  of  the 
this  process  of  contraction  will  prob- 
,nd  result  in  the  !•>«  of  two  further 
I  that  the  conical  shape  of  many  of 
merary  teeth  indicates  a  reversion  to 
tf  ty|>e  of  tooth, 

e  of  nickel-plated  cooking-vessels  baa 
■ted  in  Lower  Austria  on  the  ground 
and  other  food  8ul>atance8  dissolve  the 
acing  a  poison. 

;lltUAof  bread' fermentation  has  been 
ly  I^urent  (Bult.  acad.  roy.  Belg.  i. 
rribed  undpr  the  name  of  B.  panificus. 
re  found  on  the  surface  of  grain  and 
,e  fl«jnr  when  groun«1.  Tliey  develop 
ugh,  as  well  as  in  gelatine,  saccharose, 
larch,  atid  are  capable  of  withstanding 
Lure  of  boiling  water,  when  not  nitu- 
i  half  inch  of  the  surface  of  the  bread 
The  bacilli  occur  richly  in  bread, 


and  may  be  found  in  great  numbers  in  the  in^ 
testinal  canal.  In  bread  they  may  attack  the 
starch,  converting  it  into  a  substance  resembling 
erythrodei trine,  and  producing  a  viscosity  or 
heaviness,  easily  checked,  however,  by  the  addi- 
tion of  a  quantity  of  an  organic  acid. 

—  Dr.  W.  Moller  describe*  in  Kosmos  the  re- 
markable habits  of  a  Brazilian  long-horn  beetle 
(Oncideres)  of  less  than  an  inch  in  length,  which 
gnaws  ofif  branches,  from  one  to  two  inches  in 
diameter,  of  the  hard-wooded  camphor-tree,  for 
the  purposie  of  inserting  its  eggs  into  the  twigs, 
which  is  done  after  the  branches  have  fallen  to 
the  ground. 

—  A  successful  attempt  at  crossing  wheat  and 
rye  is  mentioned  in  Biedermann's  CentralbUttt. 
The  grain  cafisules  of  the  wheat  were  carefully 
opened,  and  the  stamens  removed  before  they  were 
developed.  The  pollen  from  the  rye  was  after- 
wards placed  upon  the  stigmas,  and  the  whole 
head  carefully  tied  up.  The  seeds  resulting  from 
this  process  were  planted  and  readily  germinated, 
proilucing  plants  that  i)artook  of  the  characters  of- 
both  parent  forms,  though  vvith  those  of  the  wheat 
predoovinating.  Some  of  the  ears  had  long 
glumes,  while  others  had  short  ones.  The  seeds 
Ihemselres  showed  a  resemblance  to  rye,  but  leas 
than  to  wheat. 

—  A  strange  effect  of  light  transmitted  through 
a  solution  of  sulphate  of  quinine  upon  the  blossom- 
ing of  plants  has  been  made  known  by  8ache. 
From  a  series  of  experiments  he  has  shown  that 
plants  germinated  and  grown  under  the  influence 
of  euch  light,  while  thriving  otherwise,  develop 
only  small,  imperfect,  and  speedily  peiishable 
flowers.  Light  transuiitt«^d  in  a  similar  way 
through  pure  water  impaired  in  ho  way  the 
blOHsoming  powers. 

—  Since  the  discovery  of  the  independence  of  the 
physiological  senses  of  heat,  pain,  cold,  and  touch, 
a  Bj)ecial  interest  has  attached  to  the  ascertain- 
ment of  the  different  ways  in  which  these  sensa- 
tions are  transmitted  to  the  brain.  Professor  Her- 
zen  has  recently  shown  {Arch.  wr.  phys.  et  nat.  xc. 
580),  from  vivisectional  experiments,  the  inlimite 
relation  t»etween  cold  and  touch,  and  that  au  in- 
jury to  the  cortex  of  the  brain  that  destroys  the 
sense  of  touch  in  any  region  will  usually  al^K) 
abolish  correspondingly  the  sense  of  cold.  Acci- 
dentally, however,  in  one  case,  through  cutting  less 
deep  than  he  had  inl4'nded,  he  found  that  the 
sense  of  cold  was  abolished  while  that  of  touch 
remained  uninjured,  proving  the  ultimate  di.ttinc- 
tion  between  the  brain  ^ntrcs  of  these  two 
senses. 
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—  Dr.  M.  J.  Roberts  of  New  York,  after  drill- 
ing holes  in  Ixine  to  investigate  the  existence  of 
diseased  conditions,  introduces  a  small  incandes- 
cent lamp  of  half-candle  power  into  the  opening, 
and  by  this  means  illuminatee  the  cavity. 

LETTERS  TO  THE  EDITOR. 

*»*Correfimntlffa»  are  rntMOted  to  be  om  britf  <u  potibU^    Th* 
writeri  naii.e  U  (n  alt  cobm  rrQutrtd  tu  proof  of  oood  faith. 

The  source  of  the  Mississippi. 
The  recent  diBouasiou,  in  your  columns  and  else- 
where, of  the  sources  of  the  'Mi»*iHKip]>i  Rirer,  must 
have  HiiggeHted  to  ujany  of  yotir  roftdf>rs  the  thought 
thiit  this  is  an  especially  fitting  time  to  supplement 
aaJ  complete  the  work  of  the  early  eiplorerH  and  the 

Sovemmeut  surx'eyors  by  a  careful  examiimtioii  of 
le  Itasca  baein  in  the  light  of  all  ])revious  cxplora- 
tions.  There  are  certain  elements  in  the  region  that 
are  pnrmanent,  and  certain  others  that  are  temporary 
and  will  soon  undergo  the  '^hauges  which  accompany 
the  Hettlemeut  and  subjection  of  the  wilderness. 
The  Lake  Itiwoa  of  Schoolcraft  and  Nicollet,  in  the 
main,  survives  to  the  present  day.  A  few  years  more 
will  see  many  of  its  features  changed  past  recognitioTi, 
If  such  ftu  exploration  is  worth  the  making,  it 
should  not  be  long  delayed  ;  and  that  it  is  well  worth 
making,  the  interest  of  the  public  already  enlisted  in 
this  djscuBsiou  clearly  proves.  Further,  the  fact 
that  a  mere  adventurer  and  charlatan  has  Iweu  able 
to  lead  astray  and  liefog  the  press  aud  the  scientific 
bodies  of  almost  the  entire  country,  east  and  west,  is 
no  small  proof  that  it  is  desirable  to  settle,  once  for 
all,  the  questions  at  issue. 

We  have  taken  this  view  of  the  cose  ever  since 
Cnptain  Glazier's  friends  ftrat  presented  his  claims 
for  oxir  consideratitju.  Th©  matter  was  fnlly  investi- 
gated by  the  head  of  our  editorial  department,  and 
we  became  satisfied  that  nothing  short  of  a  thorough 
exploration  of  the  region  iu  question  would  satisfy 
us  as  educational  publishers  or  justify  us  in  making 
any  changes  iu  our  geographical  piiblications.  We 
believe  that  we,  as  piibllfihers  of  geographies  and 
atlases  which  are  widely  used  and  approved,  owe  this 
much  of  service  to  the  public.  We  therefore  some 
weeks  ago  arranged  to  dispatch  a  competent  exploring 
party  tc»  Lake  Itasca,  fully  equipped  with  instru- 
ments for  the  complete  survey  and  delineation  of  the 
region  which  supplies  the  feeders  of  the  lake. 

The  first  letters  from  this  expedition  are  at  hand, 
and  consist  of  a  general  stoteiueut  of  the  character  of 
the  work  accouiplished.  The  detailed  report  we  ex- 
pect will  be  forwarded  to  us  in  the  course  of  a  week 
or  two,  when  we  shall  be  glad  to  place  them  at  the 
fierrioe  of  your  readers  as  soon  as  the  proper  maps 
can  be  drawn  and  eugraved.  The  follnwiiig  extracts 
from  a  letter  before  us  shows  the  nature  of  the  work 
accomplished :  — 

"Every  stream  floi*Hng  into  Lake  ttosca  and  Elk 
Lake  was  followed  U:>  its  source  and  located.  The 
area  drained  by  each  stream  was  found,  as  well  as 
the  volume  of  water  discharged.  The  heights  of 
land  were  located  aud  elevations  taken,  as  well  as  the 
elevation  of  the  aonroes  of  all  the  streams  flowing 
into  both  lakes." 

We  have  also  received  by  express  specimens  of  the 
water  from  both  lakes,  and  a  number  of  small  ever- 
green trees  taken  from  Schoolcraft  Island  and  from 
various  points  on  the  shores  of  Itasca. 

Our  instructions   were    that    the    exploration   be 


made  bo  thorough  as  to  satisfy  every  inquiri 
believe  that  it  baa  so  been  maide. 

IvisoN,  BvAXiaixsf,  Tin 

New  York,  Nov.  3. 


On  the  fig^ures  illustrating  zoological  lit 

In  the  course  of  some  remarks  on  the  fijm 
trating  zodloeieal  literature  in  5et>-  •  <■■' 
Dr.  R.  W.  Shufeldt  justly  pleads  tl 
be  given  to  original  authors  of  loOlotr : 
but  iu  the  course  of  his  remarks  he  occu( 
siderable  space  in  accasiog  me  of  careleaMicil 
matters,  in  the  case  of  my  *  Zoology  *  and  '  1 
sons  in  zoology.'  I  am  charge*!  with  maimff 
shiftless  acknowledgment  of  some  of  tbeM 
for  the  illustrations,'  I  am  surprised  at  this 
statement,  as  I  intended  to,  and  think  I  di< 
full,  proper,  and  circumstantial  ackoowl«df 
the  authorities  and  works  from  which  lOM 
cuts  were  borrowed.  Over  two-thirds  of  a 
the  preface  is  devoted  to  euch  acknowledt^n 
a  paragraph  is  given  to  the  names  of  titandsrd 
and  their  works.  I  regret  to  learn  that  twoi 
drawn  by  Dr.  Shufeldt  himself  were  n'-t  t 
The  mistake  can  easily  be  corrwted  in  a  Md 
tion.  I  have  prided  myself  on  giving  proper 
on  this  and  other  occasions,  to  other  natofBl! 
authors,  and  to  those  who  have  m  other  vt; 
of  assistance. 

Now,  let  us  see  if  Dr.  Shufeldt  has  heeusK 
exact,  and  guarded  as  a  critic  should  be.  I 
tures  me  for  not,  in  my  larger  *  Zo^ocy.' 
credit  to  the  original  artist  as  well  as  Ibt  *i 
the  book  who  borrowed  the  figure.  If  Dr.i 
had  carefully  looked  through  the  l&rgrr  'I 
he  would  have  found  that  I  bsd  done  to  in  tb 
twenty  fiKures  (figs,  63,  75.  1 0«.  HI.  Hit.  f 
284,  386\  S87,  894,  434,  437.  4o7.  4^^'^  i-""  ' 
515,  516),  Now,  is  this  fair,  cam! 
not  Br.  Shufeldt's  sweeping  stateniv 
another  critic  of  the  '  First  lessoos, '-  mwl 
reader  i  Is  such  carelessness  just  to  the  si 
the  bo<ik  i 

Again  :  Dr.  Shafeldt  states  that  at  Urn 
teen  of  the  cuts  from  eitht^r  Auduboo  <■ 
are  accredited  to  Coqea's  'Key.'  This  slali 
based  on  an  inspection  of  the  first  edJtaol 
'  Z(M)logy  : '  in  the  tbird  aud  later  editioa*, 
of  these  figures  are  credited  to  Tenney's  *  1 
Our  critic  should  refer  to  the  latest  editkl 
work  with  which  he  finds  fault  It  has  c 
however,  been  my  wish  to  credit  the  figum  I 
to  the  original  artist.  It  is  not  alway  easjf 
in  copying  from  foreit^n  works  -,  in  the  case  i 
bon  aiui  Wilson  it  could  have  l>een  done.  aa«i 
in  a  later  edition. 

Coming  to  the  '  First  lessons  in    : 
feldt  charges  me  with  ignoring  the 
number  of  figures.     In  the  \'i  ■ 
265  wootlcuts,  111  have  not  «i  ; 
other  tK>oks,"     Subtracting  Hi  i  r  i 
figures.     The  sources  of  these  are 

my  two  larger  books;  i.e.,  the  "Z ^., 

'  Briefer  soology.'  It  seemed  to  me  unueea 
make  the  acknowledgment  again  in  a  soisi 
designed  for  younger  pupils.  If  this  wai  a« 
was  not  from  an  intention  to  mi.^lead.  Lea' 
the  154  figures  previously  ackuowlt- "^  '  ' 
into  account  over  lOOfuliy  acknowl. 
easy  fur  the  critical  reader  to  deter  i 
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be  author.  Is  Dr.  Shufeldt^s  iDsinaatioD 
DP,  tbat  I  would  leave  the  students  to 
Ttn  among  the  most  trustworthy  and  best 
koowledged  odo»  these  eight,  and  accredit 
with  them  "  f 

■ec  after  Morae,  Riley,  Ooaes,  Hornaday, 
M,  Owen.  '  aud  many  others,'  are  among 
erioosly  acknowledged  io  m;  other  two 
». 

tr  illustrate  Dr.  Shufeldt's  reckless  man- 
idng :  be  remarks  that  fig.  212,  after 
ooks  to  my  mind  far  more  like  the  claw  of 
iBter  than' the  head  of  a  cockatoo."  The 
liagram  siifficiently  well  drawn  to  answer 
I  intended. 

did  not  have  the  book  before  htm  would 
jfer,  from  Dr.  Sbufeldt's  statement,  tbat 
i  of  the  wild  ass  was  the  only  mammalian 
;ured,  whereas  there  are  illustrations  of 
B  cow,  whale,  cat,  bat,  and  walrus,  with 
the  limbs  and  skulls  of  other  forms. 
B  other  reckless  charges  of  '  careleesnecn ' 

0  ande«erved.  The  'First  lessons'  was 
written.  Spare  time  during  a  period  of 
ears  was  given  to  its  preparation.     The 

was  read,  revised,  and  reread  ;  some 
ere  read  over  several  times ;  it  was  also 
to  two  children  of  fourteen  and  seventeen 
nake  sure  that  it  should  be  intelligible, 
red  illustrations  were  chosen  with  care  : 
lecesfrarily  uneven  in  character,  where 
irtists  of  unequal  abUity,  and  copied  from 
varying  merit. 

i:  let  me  eay  that  I  believe  in  searching, 
•ism  of  text  and  illustrations  ;  it  t^ends  to 
e  and  accuracy  :  but  let  it  be  fair,  manly, 
jous  ;  and  let  the  critic  be  at  least  as 
id  exact  in  his  statements  aa  the  author 
■^6nds  fault.  A.  S.  Packabd. 

^Ct.  80. 

le  teaching  of  natural  history. 

^ft  intended  for  *■  beginners '  in  zoology 
^Blicised  in  recent  numbers  of  Scifncr,  — 
^Hst  lessons  in  xodlogy '  and  French's 
^H  the  eastern  United  States.'  These 
Blve  been  in  the  line  of  the  prevailing 
tbat  the  one  which  begins  with  miero- 
lals,  and  shows  such  parts  as  can  be  seen 
le  aid  of  first-class  objectives,  maoipu 
Irst-eJasa  microacopists,  is  highly  com- 
rbile  the  other,  which  takes  up  aoimals 
e  seen,  and  treats  of  parts  and  chanties 

1  observed  by  any  student  with  the  naked 
riy  condemned. 

:her  of  many  years'  experience  with  begin- 
Ology,  I  hope  you  will  let  me  be  heard, 
remarks  are  not  at  all  in  the  fashion. 
ie  of  French's  work  begins  by  eayiog, 
Ib  aim  of  the  antbor  seems  to  be  to  enable 
to  find  out  the  name  of  a  specimen  in 
to  this  end  bis  analytical  key  is  fairly 
ir  as  the  perfect  insect  goes,  excepting, 
tables  are  given  for  genera,  families,  etc., 
►t  help  the  student  if  species  not  included 
I  were  to  turn  up."  The  '  whole  aim,'  etc. 
are  devoted  to  the  key,  and  the  book 
400,  To  6nd  out  the  name  of  a 
seems,  in  the  eyes  of  the  fasbioa> 


able  critic,  an  unpardonable  sin  What  does  any  one 
want  the  name  fori  I  can  but  think  tbat  there  are 
a  few  good  reasons  for  knowing  the  name  quite  early 
in  the  progress  of  acquaintanceship  with  an  animal 
or  plant  :  1 ',  it  will  enable  the  worker  to  read  what 
is  already  known  ab')ut  it,  and  thus  know  whether 
he  has  discovered  any  thing  new  ;  2',  if  he  has  found 
oat  something  new,  be  can  tell  or  write  the  news, 
and  say  what  he  is  talking  or  writing  about ;  3^.  in- 
formation fastened  to  something,  be  it  only  a  name, 
caa  be  kept  in  mindor  in  a  note-book.  The  key  analyses 
only  the  '  perfect  insect.*  What  work,  either  with 
or  without  a  key,  would  enable  one  to  determine 
either  animals  or  plants  at  all  stages  f  How  would 
Coues's  '  Key  '  or  Gray's  '  Manual '  stand  this  teat  i 
For  *  genera,  families,'  etc  The  key  does  trace  into 
the  families,  the  genera,  and  the  species  ;  and  all  the 
families  and  geaera  are  more  or  less  fully  charac- 
terised either  in  the  key  or  iu  the  body  of  the 
work.  '  Species  not  included.'  The  book  givea 
all  the  known  species  of  the  region  :  who  could  give 
the  unknown  ones  } 

I  quote  again  from  the  critic.  "  Third,  the  whole 
aim  of  the  author  appears  to  be  to  enable  the  user 
to  answer  the  question,  '  What  is  the  name  of  my 
butterfly  ? '  —  for  pedagogical  purposes,  not  even  a 
worthy,  far  less  the  best  end."  Of  course,  he  had 
said  all  tbia  before,  but  the  *  whole  '  is  represented  by 
the  fraction  ^j.  The  author  does  not  make  it  a 
*  worthy  '  and  *  best  end,'  but  he  does  make  it  just 
what  it  is,  a  worthy  and  best  beginning;  and  from 
this  good  beginning  he  goes  on  t«  tell  of  its  different 
stages  of  growth  through  egg  larva,  pupa,  and  per- 
fect form  ;  of  its  food  j  and  of  its  seasonal  changes  ; 
thus  helping  the  pupil  to  become  a  true,  original  in- 
vestigator by  discovering  new  facts  of  growth  and 
development. 

A  little  later  iu  the  criticism,  the  book  is  said  not 
to  contain  all  tbat  has  been  published  about  every 
species.  The  critic  has  twice  said  it  didn't  contain 
any  thing  but  key.  I  know  of  no  dozen  work*  which 
together  contain  so  many  important  facts  as  this  one  * 
and,  on  account  of  its  size,  the  publisher  probably 
ha^I  the  author  pay  for  the  plates.  I  am  thankful 
that  be  has  been  good  enough  to  give  thin  much  for 
'  pedagogical  purposes.' 

The  criticism  is  finally  clinched  by  this  remark,  '  It 
is  but  the  rehabilitation  of  the  dry  husks  of  a  past 
generation.'  If  there  are  any  dry  hu!f)ks  iu  science, 
it  is  well  illustrated  by  mauy  of  the  late  works  for 
beginners  in  botany  and  zoOlogy  in  which  the  classi* 
fication  and  characterization  of  orders,  families,  etc., 
are  given,  from  bacteria  to  a  buttercup  in  the  one, 
and  to  man  in  the  other,  —  dry  husks,  1**,  because 
classification  is  ever  changing  ;  2",  it  is  a  classiSca- 
tion  of  unknown  things,  and  necessarily  bo,  as  nearly 
all  students  in  schools  live  away  from  the  sea,  aud 
have  no  chance  to  work  with  good  microscopes,  and 
more  than  half  of  classification  pertains  to  marine 
and  microscopic  forma  ;  3°,  such  condensed  classifica- 
tion as  is  possible  in  a  300-page  book  is  so  faulty  as 
to  be  useless  or  worse.  Take  the  other  method  for 
determining  classification,  i.e.,  by  the  use  of  a  key. 
The  pupil  begins  with  something  to  classify,  and  aa 
soon  as  he  reaches  the  name  of  an  order,  family,  etc., 
has  an  example  to  illustrate  it  He  knows  what  he 
is  studying,  and  has  determined  by  actual  observa- 
tion the  arrangement  and  parts  of  its  organs.  He 
has  been  changed  from  a  book-worm  to  an  original 
observer. 
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Listen  to  a  prifir  who  says  he  baa  worked  himself 
into  a  naturaliat  by  mewis  of  the  plan  aiivocated  in 
most  of  the  late  Wooka  on  botany  and  2ot}lo((y. 
"  How  did  you  become  so  great  a  naturalist  I  "  — 
"  Why,  you  see,  when  I  was  about  twelve  years  old, 
I  received  a  free  ticket  to  a  lecture  on  natural  history 

by  Professor ,  and,  as  it    was   free,  1    of  course 

went,  and  there  I  heard  how  a  beginner  should  start. 
At  this  time  I  did  oot  know  the  name  of  any  animal. 
1  properly  despised  th<»se  who  dirl.  I  did  not  know  a 
cat  from  a  dop.  When  bitten,  I  simply  cried,  and 
ran  home.  I  did  not  ask,  [  did  not  oart^  wbetber  it 
wa«  a  mosquito,  a  bumblpbee.  or  a  rattlei^nake  that 
bit  me.  or  by  which  end  I  was  bitten.  I  went  home 
from  the  lectore,  and  purchased  a  compound  micro- 
scope, a  disoectin^  microscope,  a  set  of  dissectinf?  in- 
struments, a  Bet  of  injecting  instruments,  a  micro- 
tome, and  forty  bottles  of  hardening,  staining,  and 
mounting  fluid?.  On  account  of  the  discouots,  I  was 
able  to  purchase  them  for  two  hundred  doUan>.  Then 
I  went  and  gathered  some  Protomonas,  amoebae,  and 
other  protozoan)*,  and  from  these  I  worked  out  the 
whole  problem  of  life.  I  was  very  careful  to  Cake 
but  little  notice  of  the  external  organs,  since  great 
harm  always  arises  from  looking  at  outside  parts. 
The  proper  way  is  always  to  bf>gin  with  the  inaides. 
After  this  good  and  proper  beginning.  I  soou  became 
a  great  naturalist."  This  is  all  nonaenfte.  No 
naturalist  ever  began  in  this  way.  As  well  try  to 
make  a  child  learn  all  about  the  letters  aod  syllablea 
which  form  a  word — its  root,  dbrivation,  and  his- 
tory, and  all  its  prefixes  and  Emffixes  —  before  allow- 
ing him  to  use  it,  as  to  try  the  same  plan  in  zodlogy. 
Prof.  L.  Agassiz  said  that  all  the  great  naturalists  he 
ever  knew,  Iwth  in  Europe  and  America,  be><at]  their 
work  by  making  and  uaming  coilectiouii.  The  critic 
will  say  again  '  that  science  had  changed  within  the 
last  eventful  quarter-century.'  Some  things  cannot 
be  reversed,  and  this  is  one  of  them.  Those  who  have 
recently  had  so  much  to  say  about  teaching  beginners 
are  the  ones  who  never  have  begioofcrs  to  teach : 
they  are  university  professors,  with  plenty  of  time 
at  their  command,  scores  of  microscopes  to  work 
with,  and,  as  students,  only  those  who  elect  to  take 
the  subject  because  they  have  passed  through  all  the 
necessary  preliminary  stages.  A   Teachsb, 


For  what  purpose  mosquitoes  were  created. 

Your  mention  of  Dr,  Finlay'e  view  that  yellow- 
fever  may  be  propagated  by  mosquito  bites  reminds 
me  of  the  following  :  In  1&39,  during  a  yellow-fever 
epidemic  in  Augusta,  Ga  ,  no  case  originated  at  Sum- 
raerville,  a  neighboring  suburb  among  the  ^and  hills. 
There  were  then  no  mosquitoes  at  Summerville, 
which  was  approached  by  a  rather  circuitous  route 
from  Augusta.  Some  years  after,  a  straight,  broad 
road  was  built  through  swamps  directly  to  the  sand 
hills  :  cisterns  were  also  built,  and  mosquitoes  ap- 
peared and  became  an  intolerable  pest.  During  the 
yellow- fever  epidemic  of  1854  a  number  of  cases 
originated  at  the  sand  bills,  now  abuunding  with 
mosquitoes.  Mosquitoes  often  invade  sections  where 
they  wore  previously  anknown  and  make  permanent 
settlement.  Mr.  Mimms  of  Aiken,  S.C.,  told  me  that 
the  first  mosquito  seen  in  that  town  t-arae  from  the 
cars  on  the  South  Carolina  railroad.  They  are 
abundant  th«re  now.  Dr.  I.  P.  Garrin  satinfied  the 
medical  faculty  and  authorities  of  Augusta  that  the 
yellow-fever  in  1S39  reached  the  town  in  freight  cars 


on  this  railroad.  Dr.  Roe,  lat«  of 
formed  me  that  once  wben  quu- 
fever  near  Statt>n  Inland  he  coll- 
variotiea  of  mo^quitoe»  from  tL^r  n-c 
vessels  there  in  quarantine  from  yelloo 
They  had  evidently  taken  passage  froml 
ports.  I  do  not  rememlier  a  locality  sa 
larial  fever  that  is  not  infested  with  mo 

Harbt" 
Beech  Inland.  S.C.,  Xov.  8. 


A  long^  skuU- 

I  was  much  struck  with  the  very  io«)|icl 
proportions  of  a  skull  io  the  colleotio 
Adams  of  Mapleton,  X.  Y..  and  which 
with  others  in  Cayuga  county  I  had  tuA  \ 
make  a  thorough  examioa.Uon  of  it,  bat1Ir.{ 
has  kindly  sent  me  a  photograph,  and  alaoao  i| 


The  photograph  shows  wlia.t  to  him  woa  tha  i 
tereating  feature,  a  circular  hole,  of  %  "'  * 
quarter  of  an  inch  in  diameter,  in  the  , 
tion,  which  be  supposed  to  be  made  by  i 
which  was  doubtless  the  cause  of  de 
general  character.  The  proportions  „„ 
more,  and  these  the  photograph  does 
show.  Impressed  by  the  elongated  ohan^.., 
cranium,  I  sent  to  Mr.  Adams  for  accurate  a 
ments,  and  he  gives  the  length  as  eight  incil 
the  width  four  and  a  halfi  The  narrowai 
mentioned  in  Dr.  Morton's  *  Crania  Amerid 
that  of  a  Cayuga  chief,  in  which  the 
diameter  was  7.8,  and  the  parietal  5.1  ;  ( 
index  being  65.4  In  this  Cayuga  akoll  1 
index  would  be  5.625,  if  the  me 
as  I  suppose  they  are. 


I  announced  some  time  ago  my  diacoverv 
barb  of  a  horn  fish-hook,  whichsupplementM  I 
ure  I  furnished  for  Dr.  Bau^s  '  Prehistoric  fl 
It  gives  me  pleasure  to  say  that  Mr.  J.  L.  Twi| 
Copenhagen,  N.  Y.,  has  another  of  tb«(l 
articles,  found  near  Watertowu.  It  cJoaely  | 
bles  Mr.  Ledyard^s  specimen,  but  is  moreooiBpl 

W.  M.  Bkadcs^ 

BaiawlnavUle,  N.Y. 


cnt  Proceeding's  of  Societies. 


hy  of  natural  »<nr»c<«,  Fhitadtlphta. 

Pruf.  John  A.  Kyder  cftlletl  utttnition  U» 
«rimetit«  in  oy&t«r  culture  carrie<l  on  by 
Bte»  government.      He  tJe*icribf  d  a  sys- 

^-coUftotoni,  recently  4l«vij«t><l  hy  him, 
to  prewrring  th©  yonnK  on  a  smallor 
V>eit4err  results  and   at  lean  cost  than  in 

Vixe  bnakots,  thrte  feet  wide,  three  feet 
iud  six  inohfiM  deep,  wern  uaetl  f(»r  this  purpose, 
'aoxxui  of  the  Houthoru  stations  as  many  na  four 
fd  yoniig  oysten*  were  found  adhering  to  some 
^.  Tliey  becamft  fixed  within  twenty-fonr 
pf  fertUi/Jition.  at  a  stage  of  their  exiHtence 
h  ver>'  slight  £dm  of  sediment  would  provo 
D  tliem.  Mnd  is  the  greatest  enemy  of  th© 
liatober.  and  the  wire  baskets  now  in  u»e  can 
^uently  shaken  bo  aa  to  prevent  its  deposit.  It 
»a  observed  in  the  case  of  the  horizontal  col- 
[that  the  spat  Mraa  only  found  on  the  lower  side, 
knequence  of  the  deposit  of  sediment  on  the 
It  was  stat«d  that  an  average  oyster,  under 
ble  conditions,  would  yield  10,000,000  young, 
he  president,  Dr.  Loidy,  said  that  the  fixed 
ter  of  the  oyster  plr*cud  it  under  peculiarly 
iisadvnJitftges.  Diatoms  and  other  orgauisms 
are  UHually  found  in  muddy  sediments  have 
fwor  of  diaengngiug  themselves  from  such  de- 
»nd  oomiug  to  the  surface,  but  the  oyster  in 
Ba]>»ct  is  iM)werles8.  Fixed  forms  of  life  are 
I  in  greatest  nombers  in  clear  water.  When 
■iat  in  muddy  water  they  live  on  the  lower 
f  of  stones  where  there  is  not  so  mach  danger 
It  being  smothered  by  the  deposits  from  the 

) Professor  HeUpriu  stated  that  in  his  re- 

iploration  of  the  Florida  coast  ho  had  observed 
pmones  growing  in  perfectly  clear  water  which, 
er,  did  not  seem  to  be  in  the  least  incommotled 
the  water  was  muddied.  They  did  not  even 
%w  their  tentacles  in  such  water,  although  they 
ixtramely  sensitive  to  the  touch   of  foreign 

, Mr.  Meehon  remarkc+d  that  botanists  were 

}\y  too  mnob  in  the  habit  of  accounting  for  the 
ion  of  trees  by  the  state  of  the  thermometer, 
tent  obeerrations  had  convinced  him  that  cold 
Loe«  not  sufficiently  account  for  the  effect  pro- 
on  plants  towards  the  close  of  the  year. 
lens  of  RetinosjKira  obtusa  and  Cunning  ham  ia 
b,  from  China,  had  been  recently  Bev*^rely 
ed  by  a  comparatively  light  frost,  although 
r©  naually  very  hardy.  The  amount  of  mois- 
i  their  vicinity  had  nothing  seemingly  to  do 
to  effect  produced,  as  those  growing  in  dry  and 
U  were  blighted  alike.  It  was  well  known  that 
ktoTB  had  not  been  able  to  protect  the  potato 
tie  bftd  effects  of  frost ;  while  the  plant  from 
it  is  supposed  to  have  been  produced,  the 
un  Fendleri,  will  remain  out  of  doors  during 
^ter  and  come  up  in  the  spring.  The  Douglas 
he  east  and  the  west  are  not  to  be  distinguished, 
S  eastern  form  of  the  tree  can  always  stand 
Idast  winters,  while  in  the  western  form  it  ia 
hj  a  much  lower  temperature. 


m 


S>nfftneer»*  club,  Philadelphia. 

-Mr.  J.  E.   Codraan   presented  an  illas- 
ipkioa  of  a  case  of  low  water  in  a  steel 


toiler,  whrr«in  the  refilliug  of  the  boiler,  after  the 
exposed  portions  had  regched  a  high  temperatnre. 
produced  no  evidi*nce  of  a  tendency  to  crack  in  the 

steel. Mr.    C.    O,    Bering    presented    talilea    of 

equivalents  of  units  of  energy  and  equivalents  of 
units  of  weii^hts  and   measurfs,  for  the  referenci*- 

book. Mr.  J.  H.  Harden   read  a  paper  on  Early 

mininii;  operations  in    Berks  an»l    Chester   comities. 

Penn.  ^ Mr.   William  E.  Lock  wood  gave  a   brief 

descnpti<-.n  and  review  ot  th©  progress  made  in  the 
efforts  to  determine  the  '  hammer  blow  '  of  a  locomo- 
tive's drivers,  since  January,  1883.  Stereoptical 
views  were  shown  of  the  Ashtabula  bridge  before  and 
after  the  accident,  the  conditions  f^tated,  and  the 
suggeston  made  that  the  ^  hammer  blow  '  might  have 
been  the  cause. 
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FRIDAY.  NOVEMBER  12.  1886. 

3^  RELIGION  OF  THE  UApA 
:  COUDBKAU,  whose  Kcograpbical  work  in 
tnerjcii  hi*8  won  deserved  tribute,  gives  an 
ng  account  of  the  beliefs  and  observances 
on  among  the  Uape.  We  have  already  on 
Kicasdons  referred  to  his  notes  on  the  man- 
custoraa  of  this  primitive  Brazilian  people. 
eutly  has  any  thing  been  definitely  known 
mythology,  a  subject  upon  which  they 
I  a  reriolule  silence  to  the  wlute«.  The 
Jled   •  dabueuri '  were  known  to  have  a 

aignificnnce,  but  beyond  this  httlc  was 
lod  of  their  spiritual  character,  if,  indeed, 
adjective  may  be  applied  to  them. 
*pe  religion  differs,  according  to  Coudreau. 
kt  of  any  of  the  adjacent  i>eople.  There 
thera  two  deitiee.  —  Tujmn  (from  Tupu, 
r ')  and  Jurupary.  The  former  is  good  or 
,  universal,  vague,  representing,  as  much 
ye,  the  general  idea  of  deity  ;  while  Juru- 
;tive,  terrible,  tlie  progenitor,  is  the  par- 
fod  of  the  Uape,  as  Yahveh  was  to  the 
Hebrews,  Tupan  created  Jurupary,  who 
me  sort  hie  minister  of  evil.  There  ie, 
',  no  antagonism  between  them.  When 
rieiie  the  earth,  and  especially  the  Uape 
,  Jurupary  accompanies  him  as  his  guide. 
on  a  time  there  was  a  virgin,  but  with  no 

attributes  of  her  sex.  The  {>eople  were 
oubled  about  her,  and  the  shamans  met  at 
e,  smoked,  and  drank  the  sacred  liquor  of 
called  ipadd.  Then  they  left  her.  8he 
auch   of   that  which  remained,  and  thus 

kthe   deity.      At   the   proper   time  the 
relefiaed  by  the  intervention  of  a  fish. 
I,  the  shamimH  put  the  uncanny  babe 
forest,  where  he  grew   rapidly.     Light 
Vom  his  body,  and  when  he  rubbed  hia 
together,   sounds    like   thunder    startled 
tly. 

at  was  made,  at  which  he  appeared  and 
that  all  should  fast,  or  he  would  kill  the 
J  boys.  Some  children  a  little  later  ate  of 
rait,  notwithstanding  the  warning.  In- 
nt  this,  Jurupary  killed  and  ate  the  chil- 
Hie  men  came  together,  made  a  feast  with 
quantity  of  fermented  fruit-juice,  made 
drank,  and  threw  him  in  the  fire.  From 
ew  the  palms  from  which  are  made 


the  '  paxiuba,*  or  trumps,  with  which  his  devotees 
make  their  religious  noises,  for  the  sounds  cannot 
be  called  musiir  by  any  stretch  of  courtesy.  Dur- 
ing the  night  of  hm  incineration,  the  spirit  of 
Jurupary  was  able  to  reach  heaven  by  the  miracu- 
lous growth  of  the  palm.  Before  moi-ning,  in 
order  that  the  women  should  see  no  living  relic  of 
Juruj>ary,  the  men  cut  down  the  tree,  and  fasliioned 
of  it  the  first  sacred  pipes  and  other  implements. 
The  sound  of  them,  when  properly  prepared,  is  hia 
voice.  When  living  on  earth,  he  dre»*ed  in  a 
monkey *s  skin  :  therefore  the  sacred  mantle  (to 
see  which  is  death  for  any  female)  is  made  of 
monkey-skins  (hence  its  name  '  macacaraua ').  and 
is  the  especial  symbol  of  Jurupary.  At  first  the 
women  sounded  the  paxiuba  and  evoked  the  god  ; 
but  one  day  he  pursued  a  iiriestess  and  deprived 
her  of  the  insignia  of  office,  and  ever  since,  death 
by  poison  in  this  world,  and  the  nethermost  hell 
in  the  other,  has  been  the  pi>rtion  of  the  unfortu- 
nate woman,  who,  willingly  or  otherwise,  set  eyes 
on  the  insignia  of  the  priesthood.  All  these  events) 
are  inscribed  at  large  on  the  stones  of  Arapapa,  at 
Papuri. 

After  this  time  the  god  revealed  through  the 
shamans  his  regulations  for  the  solemn  exercise 
of  his  religion  in  feasts  and  Oagellatiuns.  fasts  and 
dances.  The  sjicred  mantle  is  made  of  monkey 
skin  or  hair,  mixed  with  the  hair  of  young  girls, 
woven  with  a  particular  fibre.  It  is  without 
sleeves,  and  reaches  to  the  waist.  A  truncate- 
conical  hoo<l,  with  eye  and  mouth  holes,  serves  aa 
a  musk.  It  is  sunnountwi  by  a  coronet  of  feathers, 
and  divei-sely  ornamented.  Tlie  sjicred  garment 
is  securely  hidden  in  the  shamauie  repository,  A 
profane  or  secular  robe,  sometimes  called  by  the 
same  name,  consists  of  a  tunic  of  fantastically 
colored  bark  surmounted  by  a  casque  attached  at 
the  neck.  These  are  common,  but  of  the  other 
only  one  or  two  are  in  existence  in  any  single 
comnnmity. 

The  paxiubas  are  six  feet  long,  four  inches  in 
diameter,  hollow,  with  a  lateral  aperture  sur- 
rounded with  leaves,  which  rustle  when  the  instiu- 
ment  is  blown  tlu-ough.  They  are  jiainted  black, 
and  the  strand  they  emit  resembles  the  roaring  of 
a  bull.  Tliey  are  not  held  so  important  as  the 
mantle,  being  kept  in  running  water  near  the  vil- 
lage, where  the  women  must  oft^-n  see  them, 
This  is  not  spoken  of,  and  the  shamans  ignore  it 
if  they  chance  to  know  it.  But  the  sentence  of 
death   is   formal   on   any    woman    who   sees   the 
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mantle.  The  shamans  administer  *  taya,'  which 
infallibly  killR  the  culprit,  either  directly  or 
within  a  few  weeks,  or  even  mouths,  a  point  under 
the  control  of  the  poisoner.  Naturally  the  Uape 
women  regard  Jurupary  and  his  mantle  with  be- 
coming terror,  which  centrta  about  the  celebra- 
tions called  '  dabucuri,'  at  which  the  Diantle  is  ex- 
hibited to  the  males  of  the  community. 

These  occasions  are  prepiu-ed  for  by  a  fast  of 
two  or  three  days.  There  are  six  ilabucuri  in  the 
year,  each  determined  by  the  ripening  of  a  certain 
fruit,  of  which  an  intoxicatint?  drink  is  made. 
They  come  in  January,  February,  March,  May, 
July,  and  November.  The  ceremonies  last  three 
days,  and  people  come  from  fifty  milee  around  to 
attend. 

The  time  come,  the  adults  fmint  themselves  with 
black  and  red,  and  sing  monotonous  and  dismal 
chants  ;  and  the  shamans  perform,  for  those  desir- 
ing such  service,  the  marriage  rites,  which  seem 
to  much  resenjble  the  civil  rites  of  European 
marriage. 

Later  all  the  women  are  sent  into  the  foreet, 
and  watched  by  a  keeper.  At  the  end  of  an  hour, 
after  the  paxiuba  has  been  sounded  by  men  in  fes- 
tal attire,  two  or  three  shamans  dressed  as  Juru- 
pary, and  covered  with  the  sacred  mantle,  with 
thumbs  and  two  toes  on  each  foot  hidden,  the 
other  fingers  and  toes  fitted  with  long  claws  like 
the  legendary  god,  appear  in  the  feast-house, 
jumping  on  all  fours,  and  striking  with  a  stick, 
right  and  left,  blows  on  the  spectator^)  which  are 
not  returned.  All  this  takes  place  in  perfect 
silence,  and  terminates  by  the  disappearance  of  the 
shamans.  Alter  sounding  the  paxiulta  for  a  quar- 
ter of  an  hour,  the  women  are  recalled.  A 11  carry 
rods,  with  which  the  men  and  women  whip  each 
other.  If  a  white  man  arrives,  he  may  be  sdmit- 
ted  provided  he  will  consent  to  receive  a  few  blows, 
which  he  may  afterward  return  with  usury.  A  f ter 
the  flagellation,  the  women  form  concentric  circles, 
and  the  men  a  large  <'ircle,  eacfi  with  the  right 
hand  on  the  shoulder  of  the  one  in  front  of  him. 
Each  dancer  has  a  slirill  flute,  which  he  sounds, 
and  moves  up  aod  down,  right  and  left,  by  action 
of  the  lips.  Tliey  move  with  measured  step,  at 
first  slowly,  afterward  according  Vo  their  Htate  of 
excitement.  The  dancers  drink  the  intoxicating 
beverage  prepared  for  the  occasion,  and  soon  be- 
gin to  jump,  gesticulate,  and  act  as  if  possessed 
by  some  frenzy  ;  the  shamans  calling  on  Jurupary 
to  present  himself,  which,  through  them,  he  ex- 
cuses himself  from  doing  on  the  ground  that  the 
women  would  become  chaiigctl  into,  or  would  give 
birth  to,  aerpents.  The  dress  of  the  dancers  is  at 
flrst  as  usual  ;  but,  as  the  saturnalia  puogresses, 
it  is  gradually  dropped  as  incommodious.     Pro- 


miscuous intercourse  between  the  sexe«  to 
with  inter valfl  of  flagellation  and  inebriety,  i 
exhaustion  or  daylight  (closes  the  performance  1 
the  time. 

These  horrible  orgies  are  stipjioeed  to  liAve  In 
directed  and  planneil  by  Jurupary  hini»««tr,  and  I 
represent  the  character   of  the  heaven  to  wh 
his  faithful  devotees  will  W  translated  ufterde 
The  fusts  by  which  they  are  preceded  are  rigid  \ 
painful,  well  adapted  to  profluce  halluncinatiaas 
and  visions.     Men  who  have  adored  the  god  wiD 
reach  him  after  death  :  those  who  have  not 
lose    themselves  on  the  long  and 
Halfway  is  tl»y  alxxle  of  Bishiu,  an  r 
where  are  detamed  the  souls  of  those  women  ' 
have     unintentionally    gazed    upon    the 
mantle,  —  a  sort  of  purgatory,  —  or,  . 
others,  they  are  turned  into  serpents  or 
There  is  also  an  ill-defined  inferno  at  the  I 
of  the  earth,  where  the  worst   people 
after  being  lost  on  the  way  to  heavea. 
suffer  frightfully,  and  are  controlled  by  a 
demon. 

Although  Coudreau  rejects  the  idea  of  a  dr 
ized  origin  for  these  mytlis  and  practice«^  it  mn 
be  allowed  that  there  is  a  deciderl  flavor  of  meii- 
aeval  Europe  in  the  virgin  mother  of  the  pA 
the  sacrifice  of  the  god  himself  by  men,  the  pur- 
gatory, hell,  and  heaven,  and  even  in  tiie  ttaii 
and  flagel!ation.<).  It  is  much  what  migl>t  b»  rx- 
pected  from  the  reception  at  a  distant  period  of 
some  ill-un<lerstood  and  misconceived  notiunii  irf 
Christianity,  befouled,  modided.  and  mixt^d  wUh 
native  myth  ;  especially  if  we  suppose  that  Ih* 
reception  of  the  original  attempt  at  iostructuin 
was  separated  from  the  present  time,  as  it  mtuit 
have  been,  if  there  were  such,  by  a  long  |>«Ti<jd  (rf 
non-intercourse  with  raiasiouaries  or  fiviliralioa 
This  seems  to  us  the  most  natural  <■  ■",  ',>f 

an  isolated  development,  such   as  tli-  -an 

represented  t-o  be  ;  and  as  such  it  would  fomi » 
most  interesting  chapter  in  the  hiwtorv  nf  thr  r-tc*- 
lution  of  religions. 


ANOTHER  FEATURE  OF  THE   RECSfff 

EARTHQUAKE, 

SosiE  remarkable  features  of  the 
quake  on  our  st^iuthern  seaboard  wi-  i    : 

and  described  in  Science  of  Sej)t.  L'L  Thrvcy;)! 
the  kindness  of  the  Hailnxid  qnztUr  w»  sn 
enabled  t«  present  a  view  of  th.  the  rnxm 

earth*tuake  upon  a  section  of  r.i.  ,  k.     TV 

view  is  an  exact   reproduction    of  'irk  i 

taken  near  Ten-Mile  Hill,  on  the  S  lias 

railroft«l,  after  the  earthquake  of  Aug.  31. 

According  to  the  statements  *.if  |Mr>vnn.,  r;iriiniu* 
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with  ihe  locality,  the  track  at  the  point  show-n 
was  previously  gtrai^lkt  and  level  :  the  sharp 
double  curve  in  the  foreground,  and  the  abrupt 
change  of  ^rrade  in  tlie  middle  distaiace,  being 
wholly  due  to  the  sudden  movement  of  the 
earth's  aurfaoe.  A  press  despjitch  from  Clmrlea- 
ton  on  Sept.  2,  in  relation  to  a  railroad  accident 
at  a  point  near  that  shown  in  the  engraving, 
states,  that,  at  the  moment  the  shock  wfw  felt,  it 
seemed  to  tho«e  on  the  train  that  the  earth  had 
suddenly  ^iven  way ;  that  the  train  plunged 'with 
frightful  velocity  down  a  steep  declivity,  was 
then  raised  by  a  terrestrial  undulation,  and, 
having  reached  the  top  of  the  wave,  was  hurled 
down  an  embankment  by  a  sudden  swerving  of 
the  earth  to  the  right  and  left. 

In  many  places  along  the  lines  of  the  railroads 
near  the  centre  of  disturbance,  the  track  had 
the  appearance  of  having  been  alternately  raised 
and  depressed,  like  a  line  of  frozen  wavtjs.  The 
movement  of  the  earth  had  also  been  from  east  to 
west,  bending  the  tracks  in  reverse  curves,  many 
of  the  curves  taking  the  shape  of  a  single,  others 
of  a  double  letter  S. 

A  train  near  Jedbiirg  was  running  along  at  the 
usual  speed,  at  the  time  of  the  earthquake,  when 
it  suddenly  seemed  to  leave  the  track  and  go  up 
into  the  air.  This  wjis  the  upward  wave.  It  de- 
scended with  equal  suddenness,  and  a.s  it  came 
down  it  was  flung  violently  over  to  the  east,  the 
wheels  apparently  being  raised  some  distance  from 
the  rail  on  the  west  side  of  the  track.  Then  tliere 
was  a  reflex  action  :  the  train  righted,  and  was 
h«rle<l  violently  to  the  west,  ftnaUy  subsiding  to 
the  track  and  taking  a  downward  plung»i,  eviilent- 
]y  the  descending  wave.  It  was  afterwards  found 
that  the  train  had  {lassed  over  one  of  these  ser- 
pentine curves  with  undulating  surface,  and  very 
probably  at  tlie  instant  the  movement  of  the  earth 
was  taking  place. 


THE  TIMBER  OF  THE  ENGLISH  COLONIES. 

On  Oct.  8  a  large  number  of  colonial  visitors, 
together  with  some  of  the  leading  civil  engineers. 
builders,  timlxjr  men.Hiauts.  and  others  interested 
in  the  employment  of  timJ^er,  assembled  by  in- 
vitation at  the  Chelsea  works  of  Messrs.  A.  Ran- 
some  &  Co.,  London,  in  order  to  witness  a  series 
of  practical  eij^rimejita  with  different  varieties 
of  colonial  timber  at  present  oommercially  un- 
known in  England. 

After  the  experiments,  which  were  conducted 
with  more  than  forty  different  varieties  of  timber 
frgin  India  and  the  colonies,  and  comprised  tree- 
felling,  cross-cutting,  sawing,  planing,  moulding, 
morticing,  tenoning,  and  boring,  while  the  manu- 


facture of  such  things    as    casks,    doers,  pick- 
handlee.  carrioge-spokes.  and  mil«rnr-*l*epei^ 
carrietl    to   its  completion,   and   the    articlt 
hihited  to  the  assembled  guests.  Mr.  Allan  lUif 
some  opened  the  proceedings  by  annoiinrini;  lJi» 
conclusions  at  whirh  the  recent  expert menlA  ha4 
enablwl  him  to  arrive  in  reapect  t«i  the  qnalltir-*  if 
the  different  varieties  of  colonial  timbt-r  subn 
to  liis  notice.     He  said,  that,  among  the  fort 
ferent  species,  some  stood   out   as  pro-<?mii' 
suitable  for  the  Euglisit  market.     There  wer 
bark  an<l  mountam  ash.  from  New   South  ^' 
lK»th  suitable   for    wheelwrights'    work,    on 
former,  owing  to  its    peculiar   hardnes'i,   for 
and   railway-sleepers  as  well;    binrk-w "XkI.  frun 
Victoria,  suitable  for  carriage-building.  cabif»«- 
work,  and  case-making  ;  Karri-wtM>il  and  J:v 
from  western  Australia,   both  useful   for  jf. 
work,  aleepers,  furniture,  and  piles,  of  whicli  he 
could  say  that  there  was  no  fault  to  be  found: 
black-pine,  red-pine,  totani,  and  kauri,  from  Nr«r 
Zealand,  which  could  l>e  employe^l  for  fumitnre. 
cabinet-work,    house-building,    and    general  por- 
poses,  kauri  being  especially  useful  ;  Douglas  flr 
and  the  swamp  ash,  from   Canada,  lK>th  smtaUlo 
for  building,  joiners'  work,  etc.,  the  latter  betH 
particularly   sound,  strong,    tough,    and  chetp , 
yellow- tvcKxl.  stink- woo<l,  and  sneeze- wood,  from 
the  CJajMfi  of  Gooil   Ho|>e.  the  two   fornipr  npicin 
suitablo  for  furniture,  building,  and  join- 
and   the  hitter,  from  its   unui^ual    duivd 
pile^,    posts,    telegraph-poles,    etc.  ;    Bilimn  ami 
Serayah,  from  British  North  Bomt*i\  the  frmnflr 
suitable  for  beams,  piles,  and  every  purftoso  when 
durability  was  neceasary,  and  the  latter  for  fnr- 
niture.  veneers,  etc. :  and,   lastly,   Padouk-wond, 
from  India,  which  was  suitable  for  joiT>--'    -  -'■ 
riage-building,   and    furniturE',    was   e\ 
plentiful,  and  was  gnjwn   near  the  coast,     yuw 
samples  of  wocxl  sent  had  unfortunately  bevn  U** 
small  for  experiment ;  but  of  thosi'  '  upiio 

he  could  say  that  they  had  all  been  i  aWf. 

so  far  as  quality  was  cxincerned.  fur  ilu:ir  v^ooi 
purposes. 

The  Hon,  Malcolm  Fraxer  (western  .Ansimltti 
said,  that,  of  the  Karri  and  Jarrah  timbLTs.  then 
was  a  considerable  su]>ply  in  L«mdon  at  the  p»»- 
ent  moment.  Large  quantities  of  several  hiio- 
dre<l  loads  of  these  species  might  be  nbtAltMw]  u| 
£7  per  load,  or  in  smaller  quantitief*  at  a  iil(g)ilb| 
higher  price.  Their  cost  was  only  half  tli*l  *d\ 
teak. 

Prof.  P.  L.  Sinimonds  (New  Zealand)  said  Uatj 
New  Zealand  producer!  a  vast,  nur  "         '    .r 
mental  woods,  as  well  as  many  u-  la] 

the  latter  line,    however,   the  colonists  ur  Nr»  i 
Zealand  would  not  be  able  to  compete  with  otb<r 
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lee  in  the  borne  market,  partly  because 
«?  local  demand  for  their  woods,  and  partly 
Be    the    cost   of    carriage    would    be    too 

feswor  Alacoum  (Canada)  said  that  the  reason 

nglish  merchant  knew  so  few  of  the  Cana- 

anihers  waa  the  nntural  indispoaition  existing 

li  countries  to  take  a  new  de])arture  from  old 

I.     The  Dfjuglas  fir  of  Caniula  was  fully  equal 

1  white-pine  now  employed,  and  when   the 

leu  of  the  latter  were  exhausted,  the  former 

I  of  necetfsity  take  its  place.     The  Douplaa 

rew  in  vast  quantities,  attained  a  great  height, 

tapered  very  gradually.     In  their  black-ash, 

Be  Canadians  possessed  a  .species  of  timber 

B  would  some  day  be  very  widely  employed, 

i  had  all  the  qualities  of  the  now  favorite 

^ash,   and  its  supply  was  unlimited.      The 

?la»  fir  could  be  supplied  in  England  at  £5  a 

,  and  the  black-ash  at  the  same  price  as  elm  or 

o-pjne. 

.  E.  A.  Cooper  (the  Cape)  said  that  the  urn- 
It  of  that  colony  was.  from  its  remarkable 
leas  and  durability,  a  very  desirable  woo*l, 
ng  more  resistance  to  wear  and  tear  than 
D  vjtae  itself,  and  being  impervious  to  the 
Its  of  the  tere<lo6.  Tlie  Cape  yellow- wood 
be  supplied  as  cheaply  as  any,  the  price  be- 
►out  £0  lOs,  a  load.  The  stink-wood,  how- 
Mrhich  was  very  useful  for  furniture,  could 
Bd  11  market  here,  owing  to  the  high  prices  it 
landed  in  the  colony  ;  namely.  Ss.   1o  4s.  a 

Alfred  Dent  (British  North  Borneo)  said  that 
Silliau  of  that  country  offered  great  attrac- 

to  the  English  merchant.  It  grew  in  enor- 
I  quantities,  was  very  easy  of  access,  and  ex- 
pgly  hard  and  dimible.  Companies  were 
cd  Ui  undnrtake  the  supply  of  the  wood  in 

quantities,  at  present  an  imiiossibility.  As 
■  cost  of  the  wood,  he  remarked  that  one  firm 
n  was  prepared  to  supply  it  alongsideship  at 
p.  per  Ion.  a  price  which  freightage,  etc., 
H  probably  Increase  by  about  fifty  per  cent, 
competition  would,  no  doubt,  reduce  these 
oonsiderabiy. 


PEOPLE  ON  THE  KOSGO. 

on    Ids  return    from   five   years  on 

Dngo,  has  given   some   interesting   details 

gani    to    the  people  of   its   hanks.     Those 

«  lower  river  have  been  brutalize*!  by  the 

ation   of   liquor,  and  form    a  strong  con- 

irith  the  people  of  the  interior,  who  have 

caj>ed  such  demoralization.     On  the   up- 

er  the  Bassunde  are  the  first  fx?ople   who 


dress  their  hair.  Ii  is  note<l  that  those  tribes  who 
neglect  their  hau"  are  deficient  in  physical  and 
moral  qualities.  With  the  Bassunde  it  takes  several 
hours  to  perform  the  Uiilet.  They  are  polygamous, 
the  wives  living  in  pairs  in  littie  huts  firou|)ed 
around  the  princi|)al  house,  where  the  head  of  the 
family  resides.  Marriage  is  simply  a  matter  of 
bargain  imd  sale.  The  numl)er  of  wives  in  some 
sort  gauges  the  importance  of  the  huslMind.  Tliey 
have  no  ceremony  in  connection  with  marriage  or 
birth,  but  a  funeral  is  the  occasion  of  much  dis- 
play. It  is  fortunate  for  the  traders  that  these 
j>eople,  who  wear  hardly  any  thing  but  a  breech- 
clout  in  life,  when  dead  consume  immeu.se  quan- 
tities of  cloth.  A  man  who  has  not  worn  twenty 
yards  of  doth  in  his  whole  life  will  be  rolled  iu 
four  hnndre«l  yards  to  be  buried. 

When  a  death  occurs,  the  body  is  energetically 
washeil,  half  the  village  joining  in  the  work  with 
loud  cries  and  howls,  and  distribution  of  mm. 
The  body  is  put  in  a  sitting  posture,  and  painted 
retl.  Tlie  chief  depressions  are  then  stuffed  out 
with  ilead  leaves,  and  the  whole  is  roIle<l  with 
cloth  into  a  cylindrical  bale.  Tlie  process  goes  on 
st^meiimes  for  three  months,  as  the  body  is  not 
put  under  ground  until  all  the  dead  man's  estate 
is  exhausted  in  tiie  purcliase  of  material.  Mean- 
while it  is  placed  in  a  8i>ecinlly  conatructwi  hut. 
The  bigger  the  bale,  the  greater  the  dead  man's 
cre^iit;  so  that,  in  case  of  a  chief,  the  i>eople  of 
the  village  will  sometimes  contribute  to  enlarge 
his  wrappings.  Finally  the  b«le  is  wrapped  in  a 
particularly  fine  piece  reserved  for  the  purfiose, 
and  is  carried  in  triumph  about  the  village,  and 
then  buried  with  salvos  of  musketry,  which,  if 
the  powder  holds  out,  are  rei>eated  nightly  over 
the  grave  for  some  time.  As  usual  among  the 
negroes,  the  death  is  always  ascribed  to  sorcery, 
any  one  suspected  being  obliged  to  undergo  the 
ordeal  uf  drinking  a  certain  preparation.  If  with- 
in a  certain  time  the  suspect  is  overcome  by  the 
effects  of  the  draught,  he  is  put  to  death  as  a 
murderer.  The  cult  of  the  people  is  pure  fe- 
tieliism  :  they  have  a  fetich  for  each  stjrt  of  dan- 
ger to  wlilch  they  may  be  by  chance  exposed,  — 
one  for  serpents,  one  for  crocodiles,  etc.  A  native, 
being  told  that  he  must  be  happy  at  l>eing  safe 
from  crt»codiles,  replied,  '  Not  at  all :  the  fetich 
loses  its  power  when  brought  near  water.'  They 
appear  to  serve  merely  as  a  sort  of  reminder  what 
dangers  are  to  he  avoided. 

They  have  certain  medicaments  which  are  of 
real  efficacy,  as  against  fevers,  b«t  will  not  rev  eal 
their  nature  :  for  the  rest,  diseases  are  treated 
by  conjuration.  Circumcision  and  excision  of  the 
clitoris  are  practised,  and  admit  the  patient  to  the 
privileges  of  maturity,  as  one  of  the  tribe.     They 
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are  performed  with  a  good  deal  of  ceremony.  If 
by  any  chance  either  operation  is  not  performed, 
the  individual  could  not  obtain  a  partner  in  mar- 
riage, and  would  be  avoided  as  uncanny.  Besides 
individual  fetiches,  there  are  those  which  V>elong 
to  the  village.  If  by  any  means  a  Eurui>ean  is 
robbetl,  he  goea  t»>  the  chief  and  gets  him  to  U'at 
or  abu.se  the  village  fetich,  which  can  usually  be 
acconnjliahtHl  by  diplomacy.  The  fetich  is  accord- 
inglf  ceremauiouisly  lieaten:  and  the  culprit,  fear- 
ing retribution,  soon  finds  means  to  return  the 
spoil,  and  thus  avert  the  wrath  of  the  fetich, 
which  might  otherwist!  be  visited  on  himself. 
They  have  also  an  ill-defined  belief  in  some  T>ovver 
of  which  the  fetiches  are  merely  the  servants. 
This  ia  callt^J  •  zambic,'  bvit  is  supjiosed  to  be  above 
any  personal  interest  in  human  affairs. 

The  trade  in  ivory  is  the  pnncii>al  business,  imd 
is  carried  on  chiefly  by  the  Bateke  as  intermetli- 
aries  l>etweeu  the  interior  and  river  trilies.  The 
Batekes  are  not  agriculturalists,  but  the  division 
of  labor  between  the  sexes  is  more  even  than 
between  those  of  the  other  peoples  Another  race 
is  foimd  along  the  banks,  who  cultivate  the  soil, 
and  furnish  the  Bateke  with  provisions  in  trade. 
These  ore  the  Bonbundos.  Their  habits  are  much 
like  the  other  tribes.  The  Buensea  aie  especially 
navigators,  and  make  long  canoe  voyages  in  search 
of  ivory.  The  Bangalas  are  cannibals,  and  wear 
ornaments  of  human  phalanges.  Tlieir  victims 
are  always  prisoners  of  war,  for  whom  they  go 
on  hunting  expeditions.  From  Bengala  to 
Buens^,  the  most  interior  point  reached  by  the 
traders,  the  moat  numerous  tribe  ia  the  Basuco. 
Most  of  the  tribes  mentiontHl  wear  more  or  less 
clothing,  at  least  a  wnistclout ;  but  among  the 
Basucos  only  the  men  wear  any  thing.  Tliey 
have  the  practice  of  human  sacrifices.  A  certain 
Duml^er  of  slavea  are  designated  to  l»e  put  to 
death  at  the  obsetjuies  of  any  chief.  The  idea 
aeems  to  be  that  their  fidelity  for  Ufe  iy  thus  in- 
sured, since  their  own  life  depends  on  that  of  the 
master. 

The  traders  do  their  l>e8t,  and  to  some  extent 
have  succeeded  in  ameliorating  these  customs. 
Progress  is  pacific,  and  force  never  resorted  to. 
The  friendship  of  the  blacks  is  necessary  for  the 
maintenance  of  tlieh-  business.  Tlie  negro  is  lazy 
and  childish;  but.  treated  with  fairness,  he  does 
(  the  work  required  of  him,  and  which  would  be 
iraposeible  for  whites  to  iK-rform  in  that  climate. 
Two  hundred  and  eighty-four  special  agreementa 
have  been  made  with  ihtTerent  chiefs',  some  of 
whom  control  only  twenty  or  thirty  men.  The 
prtx^ess  is  tedious,  but  each  one  gained  over  ia 
one  friend  more  for  the  trader,  and  they  cannot 
be  dispenaed  with. 


EVOLUTION  VERSUS  INVOLUTJOX 
TitE  gnawing  acceptance  of  the  theory  of  r 
lution  has  hnj  in  the  last  few  years  U*  the  iiublii 
titni  of  a  large  numV»er  of  books  upon  ibesabji 
of  a  more  or  less  popular  nature.     The>»e  arc  mi 
as  A  rule,   scientific  arguments,    for   ecienor 
longer  cimsiders  it  vvorth  while  to  disctiss  a 
tiou  now  so  universally  a«?ceptcd.     From 
8tand-i>oint8  the  subject  is  treated.     Now  iro 
a  review  of  its  hcieotific  aspect*,  now  of  its 
tion  to  theology,  and  now  of  it  '  lyBicaJ 

tent.     The  p.esent  U-Kik  has  lb)  ;^  :  it  i» 

popular  exposition  of  the  doctrint-s  **f  true  «rt 
tion,  a  refutation  of  the  theories  of  Hi 
Spencer,  and  a  vindication  of  theism."  In 
ance  of  the  first  object,  the  author  ibti^  «  «» 
historical  review  of  the  question  fronri  the  lktn»d 
the  Greek  philosophers,  and  then  very  ci  ^' 
reviews  the  aiiplication  of  the  general  tlieorjr 
the  development  of  worlds,  of  life,  of  the 
kingdoms,  of  mind  and  soul,  and  of  society  in 
various  phases.  In  this  brief  summary  the  tf«<h 
hition  theory  is  accepted  in  its  fullest  extent  •» 
applying  universally.  The  review  is  a  very  haniei 
one,  however,  only  touching  upon  a  fe»'  of  tk 
salient  |x>ints,  and  recognizing  no  diffici 
the  way  of  the  onward  tendency  of  thoi 
would,  indeed,  hardly  give  one  who  wai 
already  acquainted  with  the  subject  a  very  coin*' 
prehensive  idea  of  the  theory  of  evolulicm,  *t 
the  reasons  for  accepting  it.  In  sonit?  parta  ii  * 
somewhat  strained  ;  ns.  for  instance,  where  a  ^ 
tailed  comparison  is  drawn  between  the  v<rt»- 
brates,  the  moUusks  and  annuloaa,  the  coelent^ 
rata,  the  sixiuges  and  protozoa,  on  the  ooe  htui 
and  the  exogens,  the  endogens,  the  acrogfos,  •■* 
the  fungi  and  lichens,  on  the  other. 

This  i>art  of  the  book,  however,  though  tskiaf 
up  the  most  space,  is  secondary  to  the  other  «•» 
objects  running  through  the  whole  ;  rir.,  tk 
vindication  of  theism,  and  the  refutation  rf 
Spencer.  As  a  vindication  of  theism,  the  hrw»kt» 
an  illustration  of  the  growing  conceirtion  tfc*» 
evolution  is  not  at  all  out  of  harmony  with  Ui*«». 
The  <iuestion  of  evolution  is  one  which  d«d«  <* 
tirely  with  secondary  causes,  and  even 
theory  does  not  attempt  to  fathom  the  firet 
while  theism  deals  primarily  with  first  cjm 
is  fortunate  for  true  science  and  true  tbeii 
this  is  becoming  so  fully  recognized,  —  for 
because  it  removes  the  feeling  of  hostility 
has  been  accustomed  to  be  raised  in  the 
most  people  by  tlie  simj)le  wot<1  '  evnlaliaO; 
theism,  because  it  no  longer  make*  it  n< 
try  to  disprove  this  grovving  Ihvory  of 
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is  no  contradiction  between  theism  and 
Ion  oiiT  author  clearly  shows.  But  he  goes 
Briber  tlmn  this,  and  claims  to  prove  timt 
Ion  irt  radically  inconBi^tent  with  atheism, 
nks  that  the  two  thoughts,  when  carried  to 
Xiite  extreme*",  lead  to  suicidal  contradic- 
leading:,  in  fact,  to  the  extremes  of  Comp- 
kiMi  its  nwessary  worship  of  human  nature 
ioftiest  thing  in  existence.  Now,  whatever 
e  said  of  thirt  discussion,  it  i.s  plain  that  the 
'e  judgment  of  this  pjart  of  the  work  will 
largely  upon  hi^  willingness  to  accept  the 
lion.  If  he  reads  with  a  predisposition 
t  the  conclusion,  the  whole  argument  will 
irded  with  the  same  indifference  as  are  all 
irguments  wliich  try  to  prove  the  existence 
1  But  if  he  reads,  accepting  the  conclu- 
t&il  wishing  to  find  a  justirtoation  for  a 
in  theism,  he  will  be  abundimtly  satisfied  : 
le  argumeuls  are  keen  and  forcible,  and 
J  show  tlmt  theism  is  exalted  by  the  concep- 
»f  evolution. 

lis  att^-mpt  to  refute  Spencer,  our  author  has 
>n  quite  so  aucceesful.  To  refute  such  a 
of  philosophy  as  that  6t  Spencer  is  as 
It  a£  to  demonstrate  it.  It  may  be  easy  to 
8penc«r,  to  show  his  false  deductions  and 
lount  of  incoDsisteocy  in  his  writings.  This 
lUioT  has  succeeded  in  doing  well  enough. 
» refute  his  philosophy  is  a  tiifferent  matter, 
miination  of  this  criticism  shows  that  it  is 
upon  8^>encer*8  ideas  of  primal  cause,  and 
ore  ufK>n  his  conc-eption  of  the  signiticance 
.  and  not  at  all  upon  his  theory  as  tu  the 
tpment  of  the  visible  universe.  Our  author 
^ovvB  that  Si»encer'B  philosophy  is  one  of 
lioo,  and  not  evolution,  —  a  fact  which 
jr  himself  recognized.  Our  author  gives  a 
aon  of  evolution  which  completely  reverses 
'  S|ieucer.  He  makes  it  a  passage  from  the 
tx  to  the  simple,  rather  tlian  from  the  simple 
complex.  What  he  means  by  this  is  not 
Bture  lias  not  seeme^l  to  grow  more  complex, 
at  thi>  growth  has  been  only  the  unfolding 
res  and  tendencies  which  have  existed  from 
ginning.  Evolution  is  therefore  a  revealing 
it  which  is  hidden,  and  is  thus  really  a  sim- 
ition.  Ail  egg  i*  more  complex  than  the 
since,  though  seemingly  simple,  it  contains 
piall  s|>uce.  in  addition  to  that  which  we  can 
prces  and  tendencies  which  regulate  the 
of  the  adult.  Its  development  is  simply 
folding  of  this  potentiality.  And  so  the 
l)  nebula  was  really  infinitely  cx>mplex.  since 
in  its  laws  and  tendencies  the  possi- 
system  which  has  arisen  from  it. 
T  author  claims,  is  in  direct  contradiction 


to  Spencer's  philosophy  of  a  passage  from  the 
simple  to  the  complex,  and  this  philosophy  is 
therefore  false  at  its  foundation.  It  is  a  restat*?- 
ment  of  the  old  saying  that  evolution  cannot  ex- 
ceed involution.  Now.  in  realit>'.  our  author  and 
Syiencer  do  not  disagree  so  nmcli  Jis  at  first  seems. 
Spencer  has  only  attempted  to  explain  the  visible 
luxiveree  by  his  philosophy,  recognizing  his  in- 
ability to  explain  or  comprehend  law.  In  the 
visible  universe  there  has  undoubtedly  been  an 
increase  in  complexity.  Spencer  would  not  for  an 
instant  deny  that  the  original  nebula  cx}ntaiued  in 
its  laws  and  tendencies  the  potential  system.  The 
difference  between  our  author  and  Spencer  is  thus 
tmly  in  their  metaphysical  conception  of  the  sig- 
niiicanoe  of  these  laws  and  their  relation  to  the 
first  cause  which  hes  beneath  them.  It  is  the 
difference  between  theism  and  agnosticism  again. 
Spencer  i-egards  the  universe  as  without  design : 
our  author  regards  the  working  of  law  as  the  un- 
folding of  a  plan,  Spencer  looks  u]H)n  the  seem- 
ing design  in  nature  as  resultioK  from  the  natural 
working  of  law.  without  attempting  to  go  beneath 
this  statement :  our  author  goes  a  step  further, 
and  puts  the  plan  in  the  nature  of  the  laws  them- 
selves. These  two  positions  are  not  ne<.'«s8arily 
contradictory,  though  when  regarded  in  certain 
lights  they  may  be  so. 

This  discuaeion  of  Mr.  Rred's  is  therefore  valu- 
able as  an  exposition  of  the  meaning  of  theistic 
evolution.  It  shows  that  theistic  evolution  is  con- 
sistent with  all  the  facta  of  science,  and  that  the 
law  of  evolution,  when  vieweil  from  the  theistic 
stmnd-poiut.  contains  a  signiticance  which  is  utterly 
wanting  to  it  when  regarded  from  the  stand-j>oint 
of  atheism.  But  as  a  refutation  of  Spencer  it  is 
hardly  a  success  ;  for  it  has  only  shown  that  the 
conception  of  Spencer's  Unknowable  as  an  intelli- 
gent personality  is  preferable  to  the  agnostic 
position  of  Spencer. 


TWO  SCnOOI^BOOKS  ON  GEOLOGY. 
There  can  hardly  be  found  a  greater  contrast  in 
the  methods  of  treatment  of  a  subject  than  is  pre- 
sented by  a  comparison  of  the  school-books  on 
geology  lately  prejiared  by  Professors  Geikie  and 
Winchell.  The  authors  seem  bo  have  had  scholars 
of  alxmt  the  same  high-school  age  in  mind.  Their 
objects  are  simrlor,  —  for  one  makea  •  an  api)eal 
to  the  powers  of  observation,'  and  the  other  wishes 
•  to  foster  a  habit  of  observation,'  —  and  yet  how 
different  are  their  paths  to  this  common  end  ! 
Profes.sor  Winchell  begins,  after  advising  teachers 
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to  •  adhere  scrupulously  to  the  method  of  the 
book,'  with  so  complex  and  difficult  a  formation 
as  the  drift,  collects  specimens  from  it,  tells  a  little 
about  chemiBtry,  more  about  minerals  and  rocks, 
describes  eruptive  rocks  before  considering  enip> 
tions,  briefly  discusses  sedimentation  and  eronion, 
descril>e8  geological  niapB  and  sections,  and  so  on 
throuRh  the  first  part  of  his  book,  the  outcome  of 
which  may  very  liiely  be,  as  he  suggests,  **  a  some- 
what cliaotic  and  undigested  mass  of  facte  and 
doctrines,  buried  in  a  considerable  volume  of 
verbiage,"  Then  follows  jwirt  ii, ,  attempting  to  give 
as  a  complement  to  the  iirst  a  methodical  re-pres- 
entation of  what  has  already  been  encountered, 
but  in  extremely  condensed  form.  So  fundamen- 
tal a  matter  as  cycles  of  sedimentation  are  quickly 
passed  over,  with  very  brief  illustration  :  and  even 
the  lesson  of  unconformability  is  >fiven  little 
emphasis,  although  more  than  four  pages  are  de- 
voted to  the  recent  theories  of  ancient  tides  and 
tidal  action.  Altogether  ttKi  much  is  attempted 
under  the  heading  of  formational  geology,  con* 
sidering  the  small  space  allowed  it  :  much  of  this 
might  bo  omitted  to  the  advantage  of  the  rest,  as 
the  book  is  not  intende<l  for  a  manual.  But  the 
greatest  ditfit-ulty  seems  to  be  that  the  book  tries 
to  take  the  place  of  the  teacher.  For  example  : 
on  p.  128  we  read,  ' '  You  ought  to  take  a  great 
deal  of  exercise  on  the  geological  map,  and  espe- 
cially in  the  construction  of  sections,  no  matter  if 
it  requires  two  or  three  days  to  finish  one  study." 
Any  teacher  whose  instruction  needs  to  lx> supple- 
mented by  such  dictation  as  this  can  hardly  be 
exjjected  to  have  ability  enough  to  use  and  explain 
the  rest  of  the  book  properly  ;  and  certainly  no 
teacher  of  independence  and  ortginality  can  wish 
to  have  questions  of  method  so  minutely  defined  for 
liim  by  some  one  else.  In  the  bauds  of  the  author. 
with  the  inspiration  of  his  enthusiasm  and  knowl- 
edge liefore  tlu^  class,  socb  instructions  may  serve 
a  purpose ;  but  inspiration  in  teaching  is  seldom 
transmitted  through  the  medium  of  printer's  ink. 
The  plan  of  Prof esaor  Geikie's  book  is  preferable, 
because,  while  it  gives  a  simple,  attracti%*e  presen- 
tation of  facts,  arranged  in  a  very  natural  order. 
it  leaves  the  teacher  free,  if  he  desire  to  arrange  a 
course  for  himself,  to  plan  his  own  method  on 
minor  points,  and  gain  inspiration  with  originality; 
or.  on  the  other  hand,  it  provides  chapters  that 
can  be  read  with  entertainment  and  used  as  bases 
for  set  recitations,  if  the  teacher  is  satisfied,  or  is 
obliged  merely  tu  follow  a  lx>ok.  The  physical 
chapters  run  about  as  follows  :  action  of  atmos- 
phere and  water,  efifects  of  lakes  and  springs,  ic-e 
and  the  sea,  fossils,  volcanoes,  and  earthquakes. 
Then  come  minerals  and  rocks :  rock-structures, 
original  and  secondary  ;  and,  finally,  the  historical 


view,  occupying  a  third  of  the  book.  Th« 
portion  is  somewhat  less  in  Professor  Wincb^D'i 
book  :  it  might  1k>  in  both  still  further  reduced  b 
the  advantage  of  the  class  of  studenta  ttddrtaaei 
for  the  first  view  of  historical  geology  is  too  mad 
encumbered  with  meaningless  fact  to  dewlnf 
thought  or  to  train  the  undet^Uinding.  IxMtoMi 
of  reviewing  in  condensed  form  the  whole  ooluint 
from  archaean  to  present,  the  student  wooild  Imhi 
more  from  the  deliberate  description.  illustratioB, 
and  discussion  of  a  small  part  of  it,  which  mii^bt 
then  serve  as  a  key  to  the  understanding  of  tbt 
rest  in  later  years  of  study. 

The  illustrations  are.  as  a  rule,  V»ett€T  in  0* 
English  than  In  the  American  lMx>k,  though  i\» 
latter  are  good,  on  the  whole.  Tlie  only  M 
picture  that  has  Professor  Geikie's  tacit  apprvtal 
is  his  fig.  10,  that  tries  to  represent  tomnt- 
gulhes  on  a  mountain-side :  it  boa  the 
order'  look.  Tlie  vertical  exaggeration  alLi' 
in  the  sections  is  the  most  serious  defect  in 
iUustration  of  Professor  Wincbeirs  book  :  il  n 
true  that  these  are  generally  copied  ttotx\  ven^rtN* 
state  reports,  and  have  authoriUitive  uume« 
justify  their  use,  but  they  are  had,  for  oil 
No  proper  idea  of  the  geological  structmv 
Tennessee  cAn  be  gained  from  the  section  on  pi  Mi 
and  the  original  section  across  Michigiin,  p.  131 
might  well  be  labored  over  to  bring  it  somevj 
nearer  the  true  scale,  no  matter  if  it  reqaiml 
or  three  days  to  finish  it. 


The    annual   report   of    the    nommilllifllMf  i 
{)ensions  for  the  fiscal  year  endlai^  Jinw  Mk  1 
sliows  the  vast  extent  of  our  pensrjon  system, 
the  close   of  the   year  there   were  on   the 
365,788  pensioners,  of  whom  2fi.'>,854  are  cln 
as  arnjy  invalids  ;  80,163  as  army  wi<lf)ws,  i 
children,  and  dependent  relatives  ;  2,053  an 
invalids  ;  1,878  as  navy  widows,  minor  ch 
and  dependent  relatives  ;  1,539  as  survivorai 
war  of  1812  ;  and  13,397  as  widows  of  Uic«9^ 
served  in  that  war.     1,406  survivors  of  tht* 
of  1812.  and  3,81  ti  widows  of  soldi«<rB  of  thai  i 
died  during  the  year.     40.857  new  pensioiMMS  i 
added  to  the  roll  during  the  year,  and  1,9316 1 
pensions  had  been  dropped  were  re-instaled. 
22,089  were  dropped  for  various  causes,  the  9«*~ 
increase  was  20,658.    The  avera^  annual  vttatj 
of   each  pension   is  |122.23,   and    the 
annual   value   amount^i   to    144,708.041.51. 
amotmt   paid   during    the     year,    includinjr 
arrearages,  was  $63,707,831.61.     In  all  but  MHe 
the  2,647  counties  in  the  United  States,  i 
are  being  paid,  and  1,691  pensions  ore  psid  ia 
foreign    countries.       Verily,    republics    nn 
always  ungrateful. 
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COMMEST  AND  CRITICISM. 

RECKNT  CELFBRvVTION  of  the  two  huBtJred 
'tU'th  amiiversary  of  the  foundinKof  Harvard 
seemed  to  refer  us  l)ttck  to  the  dun  past ; 
ijvt  past  eei?ruR  ver}'  recont  when  we  read  of 
ilehratiim  in  En^^'^liuid  of  the  eight  hundredth 
^rsary  of  the  corupletion  of  Domesday  book. 
lebratioD  took  the  forin  of  a  series  of  meet- 
ir  the  inspeetion  of  znanaseripts  and  literary 
L'tions,  atid  for  the  readini?  of  papers  more 
r<>nnH<;t«*ti  witli  uiattei"3  aCFeoting  the  cou- 
ilay  b<x>k.  A  great  attraction  was 
I  of  the  voUiraea  themselves  that 
one  the  Domesday  book.  The  Record  office 
aided  by  all  meana  in  its  power  the  corn- 
having  the  celebration  in  charge,  and 
i  together  in  one  room  a  vast  number  of 
rripls  and  relics.  Among  these  was  a  docu- 
concerning  the  number  of  hidea  in  <litTerent 
?t8  in  England,  the  date  of  which,  as  origi- 
writtffD,  is  placed  in  the  eighth  century. 
Anglo-Saxon  roanuscrfpts  of  the  eleventh 
'J  wi?re  exhibited,  w I lichehowerl  the  method 
jugbhig.      Tlie  papers   read    dL^^ussed   the 

Kand  fortunes  of  Domesday  book  as  a  vol- 
Bits  employment  as  evidence  in  the  coui-ts. 
we  also  some  statistical  tables  read  con- 
the  contents  of  the  book.     It  is  believed 
be  Royal  historical  society  will  issue  a  f«ll 
raphy   of  Dtjinesday    bo<jk,   including    not 
prinieil  iK»rtions  of  the  text«  and  separate 
and  essays,  but  .iIjh)  notices  of  matter  re- 
to  faj  the  record. 


THK  DEATH  of    M.    Paul  Bert,  which  waa 
inctMj  on  Friilay  last,  France  loses  one  of  her 
xadical  and  aggre8*ive  etatesmen,  as  well  as 
her  foromost  educators  and  ablest  Bcien<iflc 
ligatorH,      However    much   we   may    differ 
>fne  or  all  of  M.  Bert's  doctrines,  we  can- 
admire  his  power,  his  vigor,  and  his  en- 
im.     Bom  ui  1833,  he  received  a  broad  and 
^Oiigh  education,  becoming  a  dixrtor  of  medi- 
►_lLn  1863,  a  do<:tor  of  science  in  1S66,  and  a 
in  law  about  the  same  time.    He  was 
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for  a  time  assistant  to  Claude  Bernard,  and  in  1S67 
wa8  called  to  the  chair  of  i)hysiology  at  Bordeaux. 
In  18()!>  ho  was  called  to  the  Sorboune,  and  be- 
came professor  of  physiology  there.  After 
NaiHjleon's  downfall  he  entered  politics,  and, 
after  holding  sevend  departmental  offices,  entered 
the  clmniber  of  deputies  in  1874  as  a  representa- 
tive for  Yonne,  his  native  department.  He  im- 
mediately took  a  prominent  part  in  the  debates,  and 
during  the  discussion  of  the  Ferry  law  his  voice 
was  raised  often  and  vigorously  in  l)ehalf  of  lay 
instruction,  compulsory  educi^tion  laws,  and  the 
abolition  of  all  school  fees.  M.  Bert  waa  a  great 
friend  and  admirer  of  Ganil»etta,  and  when  that 
statesman  became  premier,  in  1M81.  M.  Bert  was 
made  minister  of  public  instruction  in  his  cabinet. 
M.  Bert's  avowed  atheism  and  vigorous  radical- 
ism made  him  many  enemies,  and  he  was  in  no 
small  degree  contributory  to  the  speedy  downfall 
of  the  Gambetta  ministry.  M.  Bert's  best-known 
writings  are  'De  la  gretfe  aniuuile'  (1863),  *  De 
la  vitalite  des  tissus  animaux '  (1868),  *  Revue 
des  travaux  d'anatomie  et  de  physiologic  pubiies 
en  France  pendant  I'ann^  1804*  (1864),  'Notes 
d'anatomie  et  de  phj-siologie  compar^e '  (2  vols. , 
1867-70),  •  Recherches  de  physiologie  experimen- 
tale '  (1877),  —  crownetl  by  the  French  academy,  — 
and  '  La  morale  des  Jesuites '  (18^0).  At  the  time 
of  his  death  M.  Bert  was  governor-general  of 
Tonquin,  and  minister  to  Anam,  and  much  was 
e.vpected  front  his  able  and  vigorous  administra- 
tion of  the  iuberests  of  France  in  the  orient. 


Mr.  Jam£s  Russell  Lowell's  great  oration  at 
the  Harvard  celebration  calls  for  notice  more 
8i>eciftl  than  that  wliich  we  were  able  to  give 
last  week.  Those  who  had  the  priNilege  of  hear- 
ing the  orator  report  that  he  spoke  with  wonder- 
ful grace  and  elegance  for  almost  two  hours, 
holding  his  audience  spell-hound.  The  oration  is 
in  itself  a  justification  of  a  classical  and  literary 
education,  and  a  living  argument  for  a  culture  lof- 
tier and  deei>er  than  that  which  strictly  utilitarian 
theories  would  provide.  Mr.  LoweU  perhaps  over- 
states himself,  but  there  is  more  than  a  kerne)  of 
truth  in  his  definition  of  a  university  as  "  a  place 
where  nothing  useful  is  taught ;  but  a  university 
is  possible  only  where  a  man  may  get  his  livelihood 
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by  digging  Sanscrit  roote."  Mr.  Lowell's  gener- 
ous hut  just  estimate  of  the  vigor,  ability,  and 
uprightueiw  of  the  early  Puritans,  and  his  brief 
but  not  superficial  aketcb  of  the  influence  of  Har- 
vard in  the  jjoat,  will  not  have  eucaped  the  atten- 
tion of  any  who  have  read  the  oration.  Spi^king 
for  that  claaa  of  e<hicated  men  who,  while  not  be- 
hind the  times,  are  not  radical,  Mr.  Lowell  uttered 
some  weighty  and  elocjuent  words  concerning  the 
study  of  Greek.  Sfieaking  of  the  Greeks,  the 
orator  continued.  '*  U  tlieir  language  is  dead,  yet 
the  literature  it  enshrines  is  crammed  with  life  as 
perhaps  no  other  writing,  except  Shakspeare's,  ever 
was  or  will  Ik>.  It  is  as  con  tern  j.)orary  with  to- 
day as  with  the  ears  it  first  enraptured,  for  it  ap- 
pears, not  to  the  man  of  then  or  now,  but  to  the 
entire  round  of  human  nature  itself.  Men  are 
ephemeral  or  evanescent :  but  whatever  page  the 
authentic,  soul  of  man  has  touched  with  her  im- 
mortalizing finger,  no  matter  how  long  ago,  is 
still  young  and  fair  as  it  was  to  the  world's  gray 
fathers.  Oblivion  looks  in  the  face  of  the  Grecian 
muse  only  to  forget  her  purpose."  Then,  too,  hie 
description  of  what  a  diploma  should  stand  for 
was  exceedingly  happy.  '•  Let  it  [Harvard]  con- 
tinue to  give  such  a  training  as  will  fit  the  rich  to 
be  tru8t*Hi  with  riches,  and  the  jxx>r  to  withstand 
the  temptations  of  jwverty.  Give  to  history,  give 
to  political  economy,  the  ample  verge  the  times 
demand,  but  with  no  detriment  to  those  liberal 
arts  which  have  formed  o|>en-minded  men  and 
good  citizens  in  the  past,  nor  have  lost  the  skill  to 
form  them.  Let  it  be  our  hope  io  make  a  gentle- 
man of  every  youth  who  is  put  under  our  charge, 
not  a  conventional  gentleman,  but  a  nrmn  of  cul- 
ture, a  man  of  intellectual  resource,  a  man  of 
public  spirit,  a  man  of  refinement,  with  that  good 
taste  which  is  the  conscience  of  the  mind,  and 
that  conscience  which  is  the  good  laste  of  the 
soul."  In  its  calm  and  lofty  eloquence,  ite  grace- 
ful and  pungent  diction,  the  oration  was  worthy 
of  the  occasion  that  called  it  forth,  and  will  rank 
among  the  masterpieces  of  American  oratory. 

Not  to  be  behind  the  knights  of  labor,  the 
trade8-unionistJ«  jiropose  to  hold  a  national  councU 
for  organization  and  discussion.  The  call  for  the 
council  has  been  issued  to  all  the  trades-unioDS  in 
the  United  States  and  Canada,  and  the  meeting 
will  be  held  at  Columbus,  O.,  on  Dec.  8.  The 
basis  of  representation  is  to  be  one  delegate  from 
every  national  or  international  union  of  less  than 
four  thousand  members,  two  delegates  from  every 


union  having  more  thaji  four  and  !•  -n  t^ 
thousand  members,  and  one  additional 
for  each  additional  four  thousand  membec 
no  tradee-union,  not  organized  for  at  least 
months  prior  to  the  session  of  the  oonvi 
can  be  reprosented.  The  call  for  the  me«ili 
forth  as  its  objects,  establishmeut  of  a  ( 
congress  for  the  formation  of  trades-unioi 
the  encouragement  of  the  trades-union  in*^»V 
in  America ;  the  organization  of  tradcs-aseec 
trades-councils,  or  central  labor>unions  ill 
city  in  America  ;  the  fotmding  of  ataie  I 
assemblies  or  state  hibor-congTesaes  to  inf 
state  legislation  in  the  interest  of  the  m 
masses:  the  eatabhshment  of  national  and 
national  trades-unions,  based  upon  the  stri 
ognition  of  the  autonomy  of  each  tnvdc, 
promotion  and  advancement  of  sticli  bcidii 
American  fedenitiun  or  alliance?  of  all  nation 
international  trades-unions,  to  aid  and  » 
other,  to  secure  national  legislation  tn  the 
est  of  the  working  people,  and  to  influence 
opinion  by  peaceful  and  legal  methods  in 
of  organized  labor  ;  to  aid  and  encourage  th< 
press  of  America,  and  to  disseminate  trad 
literature  on  the  labor  movement. 


Dr.  J.  E.  Westers  of  New  York,  in  • 
read  before  the  Academy  of  medicine,  conde 
in  no  mild  way  the  practice,  now  so  col 
among  society  women,  of  employing  yttHrX 
iniitead  of  themselves  performing  the  duttt 
mother.  He  proves  most  8atisfact<^»rily  ibi 
practice  is  not  only  demoralizing,  liut  actual 
creases  the  mortality  among  infants,  and  ii 
the  channel  through  which  diseases 
loathsome  nature  arc  contracted.  DrJ 
informs  us  that  Queen  Victoria  was  nurse^l  { 
mother,  the  Duchess  of  Kent,  and  in  her  tni 
performed  the  same  office  for  her  nine  chii 
The  lives  of  nine-tenths  of  the  wet-nursed  cfa 
are  piuchased  at  the  expense  of  the  lives  of 
children.  The  practice,  therefore,  of  ^ 
children  to  dry-nurse,  either  in  famili«0  or  fal 
tions.  in  order  tliat  the  mother  may  go  s 
nurse,  he  regards  as  iniquitous.  He  sunut 
argument  in  the  following  language:  "  Bi 
then,  we  usually  select  a  hireling  to  perfnrt 
mother's  most  sacred  duty  ;  one  wh<»  occupi« 
lowest  place  in  the  social  scale,  and  in  wfanm 
is  an  absence  of  moral  qualities  ;  usually 
lias  been,  in  some  degree  at  leajit«  a  fKvtti 
one  who  can  forsake  her  own  child,  and 
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^'s  to  her  breast ;  one  vebo  can  witness  the 
al  starvation  ami  death  of  her  own  cliild, 

ho  may  Ije  a  double  murderess  by  poisoning 
iBter-child  with  opiates  or  alcohol.  If.  aft^r 
nourished  from  such  a  fountain,  our  child  ia 
rue.  froward,  insfdenl,  and  has  no  regard  for 

who  is  accountable?  Is  not  the  mother, 
deprived  him  of  her  own  pure,  uutainted 
'i,  and  who  purchased  for  him  instead  a  pol- 
and  debauched  stream  ?  "  It  ia  lautentable 
system  so  ijemiciuus  and  injurious  to  the 
Xitere«ts  of  society  should  lie  toleratetl,  and 

incouraged,  by  the  most  eminent  and  lionor- 
meni)>ers  of  the  medical  profession.  Dr, 
Brs  deserves  the  thanks  of  all  right-minded 
as  for  the  able  and  convincing  manner  in 

he  pute  his  arguments,  and  it  is  to  be  hoped, 

ttention  having  been  thus  directet!  to  what 
>e  regarded  as  a  groat  and  jtcro%vtiiK  evil,  this 
biable  practice  which  he  so  justly  condemns 
,  to  some  degree  at  least,  mitigated  and 
ed.  

M'PKARS  TO  US  that   the  New  York  county 
\  society,  in  its  efforts  to  prevent  quack- 
in    danger   of    estranging   many    niem- 
the  medical  profession  who  have  thus  far 
it  their  cordial  support.    The  law  of  1880, 
ring  the  registration  of  physicians   in   the 
of  the  clerk  of  the  county  in  which  they  in- 
to practise,  would  not  have  Iseen   enacted 
t  such  opposition  as  would  in  our  judgment 
I,  had  it  been   known  that  regular 
professional  attainments  were 
ioned,  would  be  arrested  and  imprisoned, 
ring  registered  in  one  county   in   the  state, 
lould  commence  practice  in  another  county 
t  registering  again.     And  yet  this  has  been 
in  the  oaaa  of  a  regular  graduate  of  medi- 
who,   having  practised   for  eight  years  in 
luond  county,  removed  to  New  York  City, 
t<»red  practice   there,  neglecting  to  register 
anew.     It  is  absurd  as  a  matter  of  com- 
that  registration  in  one  county  should 
ifRcient,  rather  than  that  a  man  should  be 
to  register  in  all  the  counties  of  the  state 
'desired  to  practise  in  them  ;  and,  as  appears 
n  unwritten  opinion   given  by  two  judges 
je  supreme  court  of  this  atiite,  it  is  etjually 
as  a  matter  of  law.     As  a  matter  of  fact, 
seems  to  vary  in  the  different  coun- 
clerk  of  Kings  county  refusing  to  allow 
-registration  of  a  physician  who  is  already 


registered  elsewhere  in  the  state.  In  the  case  to 
wliich  we  refer,  where  a  physician  was  prosecuted 
by  the  county  society,  we  understand  he  has 
brought  a  suit  against  the  counsel  of  the  society 
who  caused  his  arrest,  for  damages. 


The  stati-stics  RELAxma  to  the  defective,  de- 
pendent, and  delimpient  classes  collected  in  the 
tenth  United  States  census,  and  prepared  for  pub- 
lication by  Mr.  F.  H.  Wines,  editor  of  the  Inter- 
tuitional  record  of  charities  and  correctioti,  have 
been  ready  for  the  press  for  more  than  two  years. 
But  the  reduction  of  the  clerical  force  of  the 
census  bureau  seemed  to  postpone  tht-ir  publica- 
tion indefinitely.  Senator  CuUotn  of  Illinois,  how- 
ever, came  to  the  rescue,  and  on  his  motion  the 
senate  called  for  them,  and  ordered  them  printed 
as  a  senate  document.  It  is  hoped  that  they  will 
be  given  to  the  public  early  in  1887.  This  suggests 
the  reflection  that  the  newly  elected  congress  will 
probably  be  the  one  which  will  have  to  make  pro- 
vision for  the  taking  of  the  eleventh  census,  and  it 
is  not  businesslike  to  have  the  publications  of  one 
census  stringing  along  in  a  go-as-you-please  way 
until  the  time  for  the  next  census  comes  round. 

Wb  had  occasion,  in  a  recent  number  of  Science 
(p.  433),  to  refer  to  a  new  treatment  for  consumi> 
tion,  consisting  in  the  inhalation  of  bacteria  in 
the  form  of  spray.  Another  method  of  treatment 
which  is  now  attracting  the  attention  of  physicians 
is  by  injecting  remedies  directly  into  the  lungs  by 
means  of  the  hypodermic  syringe,  the  needle  of 
which  is  passed  tltrough  the  wall  of  the  chest,  the 
effort  being  made  to  apply  the  medicinal  agent  as 
nearly  as  {>ocjsible  to  the  affected  portion  of  the 
lungs.  Some  very  encouraging  cases  are  reported, 
in  some  of  which  the  improvement  has  been  so 
great  as  almost  to  justify  one  in  speaking  of  them 
as  cures.  Carbolized  iodine  appears  to  have  pro- 
duced the  best  results,  causing  the  complete  ces* 
sation  of  cough  and  expectoration,  and  the  further 
progress  of  the  disease. 


A  omctTLAA  ISSUED  by  the  chief  signal  officer, 
under  date  of  Nov.  10,  announces  that  on  March 
1,  1887,  a  new  system  of  weather-signals  will  be 
adopted  for  general  use  at  local  and  volunteer  dis- 
play stations.  The  new  system  is  based  on  the 
one  in  u^  in  Alabama,  and  designed  by  Professor 
Mell,  durector  of  the  Alabama  weather-service :  it 
is  of  four  flags,  —  a  square  white  flag,  for  clear  or 
fair  weather ;  a  square  blue  flag,  for  rain  or  snow ; 
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a  triangular  bloclt  flag,  for  teraperatme,  to  \te 
hoisted  above  the  other  flag  for  higher  tcinper- 
atxiTt",  below  for  lower  tem|)erat/ire  :  and  a  sqtmi  e 
white  flajf,  with  square  black  centre,  for  a  cold 
wave,  as  at  present.  When  suspended  from  a 
horizontal  pole  or  rope,  a  small  white  streamer 
wilJ  be  used  to  indicate  the  end  from  which  tbe 
flags  are  to  be  read.  Tins  system  of  signals 
is  superior  to  the  Ohio  system,  —red  and  blue, 
Bun,  atar,  moon,  — now  in  general  use,  by  retiJion 
of  its  simplicity,  viaibility,  and  cheapness  ;  and 
t!ie  absence  of  red  among  ita  colors  removes  the 
objection  that  many  railway  managers  have  felt 
to  the  display  of  the  other  Bignala  on  the  eides  of 
cars. 


THE  FALL  MEETING   OF  THE  NATIONAL 
ACADEMY. 

The  semi-annual  meeting  of  tlie  Niitional  acad- 
emy of  sciences  was  lieUl  Nov.  [>-ll,  1886,  in  Bos- 
ton. By  the  kindness  of  tbe  MoBHiichusetts 
institute  of  technology,  the  academy  was  acc<^m- 
modated  in  its  Bpacioua  buildings  on  Boylfiton 
Street.  More  than  half  the  members  of  the  acad- 
emy were  present,  the  number  being  larger  than 
usual,  owing  to  tbe  interest  taken  by  many  in  the 
two  hundred  and  fiftieth  ci'lebralioii  of  I  he  found- 
ing of  Harvard  college,  which  event  was  cele- 
brated on  the  preceding  davH.  The  only  businesa 
of  general  interest  relateti  to  the  publication  of 
the  annual  volumes  of  memoira.  The  pretiident 
announced  that  the  text  of  vol.  iii.  was  nearly  all 
printed,  and  that  authors  are  cautioned  tos^ee  that 
the  manuscript  and  illustrations  are  always  in 
proper  shape,  and  complete  for  the  printer  when 
handed  m  to  congress  early  in  December  of  each 
year,  as  otherwise  they  are  likely  to  be  rejected. 
Of  the  scientific  papers  read,  a  full  list  of  which 
is  given  on  another  page,  we  note  the  follow- 
ing:— 

S.  P.  Langley,  in  a  paper  on  '  The  solar-lunar 
spectrum,'  statetl  tliat  for  some  years  ])ast  we 
have  Buspeoted,  but  never  actually  been  able  to 
demonstrate,  the  existence  of  radiations  from  the 
sun  of  wave-IengtliB  greater  than  three  microns, 
and  have  been  in  doubt  whether  our  atmosphere 
had  entirely  absorln-d  thc^c  if  they  really  existed, 
or  whether  they  were  al>3orbed  alread3'  in  the 
sun's  atmosphere  and  never  reached  ours  at  all. 
He  has  during  the  last  year  shown  that  the  former 
hypothesis  is  more  probable,  and  that  the  trouble 
lay  partly  in  the  fact  that  the  terrestrial  absorp- 
tion here  was  almost  UAsX  ;  partly  in  tbe  apparatus, 
wherein  diffused  solar  radation  of  shorter  wave- 
lengths entirely   obscured  the   almost    infinitely 


feeble  portion  of  these  longer  w»vea,  whkb  <raf 
atmosphere  had  in  foot  transmtttwJ.     By  Uj*  vm 
of  very  perfect  n)ck-salt  truius.  iiri4i   hr  tin  «>Ubo> 
rate  device  for  sifting  out  extrane<ji! 
has  now  been  able  t<i  show  ibe  txi 
tain  of  the  longer  solar  waves,  even  down  to  thr 
extreme   length  of  seventeeu   inioniiM,  to  wiiksh 
waved  lam jvblack  is  as  tran.:jparent   as  gljMstsM 
the  short-er  or  light  waves.     This  selcctiv..  ^^.^vr.- 
tion  of  lamp-black  has  been  before  »u» 
its  exist<»uce  to  this  degree  is  a  new  twci.     - 
amining  the  radiation  of  the  moon.  LaDgler  r 
in  spite  of   the  feeble  heat,  some  of   these 
wavQs  more  easily  distinguisheil  than   in  «i>Li 
diation,  owing  to  th«?  fact  that  in  the  «  ■ 
moon,  whose  radiation,  he  ol»erre«.  I<i  in 
heat  of  these  very  gn^t  wavi 
troubled   with  the  enormous  ■; 
the  ditlusion  of  the  intense  ^hoiU'i    w« 
case  of    the    sun.       He   st.'jtcs    then     «. 
is   found,  by   the  aid   of  the  rtK-k-salt   tnios.  • 
minute  amount  of  sol:ir  lieat  lietwecu   throe, 
five  microns,  below  which  the  cold  hAivlf 
have  been  growing  closer  and  clo?*^*^     •■•  ' 
less  and  less  heat  between  them,  i 
alesce  into  one  almost  unlimited  roM  na-i.).    m 
ing  to  eleven  microns:  ninl  that  prol»ably  th'-i-a 
atmosphere  absorbs  prartically  all   tlie  eobr  mir- 
ation lietween   five  and  cl«^<veu    njicrons.  .?ntl.  in 
deed,  beyond  ;  except  that  there  i- 
most  feeble  transmission  from  tbi:^ 
sixteen   microns.      This  transo; 
feeble  that  the  energy  of  the  m 
in  this   latter  part   of   the  noriaat 
less    than    one    onetlioiisandth   of 
visible  region,  and  the  lot^d  radiation  here  on* 
less    in    proix»rtion    to    that  in    regions  alrradr 
known. 

Tliese  new   researches,   then,    while   enl 
the  extent  to  which  the  solar  infra-red 
has  lieen  examined,  to  the  grpat  pi    " 
of  over  seventeen  microns,  and    wli 
the  previously  announced  fact  that  d  ■ 
heat  reaches  us  in  thit^  region,  ar<- 
esting   in  their  Ix'sriiig  on   the  cjn 
transmissibility  of  our  atmosphere, 
ing   that   it«  apparent  action  in    .-i: 
beat  to  pass  where  no  solar   heat 
consistent  with  the  possible  existence  of  the 
outside  our  atmosphere,  of   i^wry 
I*rofe88or  Langley's  researches  on  Ittnar 
not  comp!etc<l,  but  he  announced  tho 
as  protwble  that  the  temperature  of   i\w 
sunlit  surface  is  neither  as  high  a« 
I..ord  RoBse  nor  as  low  jis  ho  himself  wi 
clined  to  think,  and  probably  may  be  1)(U» 
than  tliat  of  melting  ice. 


that    in  thftl 
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Sterry  Hunt  read  a  papn  on  •  A  basis  for 
listry.'  nerf'in  he  resiiruMl  the  conclusions 
leries  of  pnpere  on  chemical  philosophy  from 

to  18H6.  He  defin«?U  chemical  cliansfS  as 
pretation  or  differeutintion  resuUing  in  new 
e« ;  dislinKui^iied  in  the  chemical  procees 
genesis  an<l  metamorphoaia.  the  latter  emhra- 
homogeneouB  changea  only  :  sought  to  define 
linita  lietween  chemistry  and  dynamics,  and 
x:Iude  the  atomic  hypothesis  from  the  former  ; 
i»se«l  the  (^nesis  of  chemical  species  from 
mal  element ;  maintained  that  not  only  solu- 
i  hut  fusion,  solidification,  volatilization,  and 
tn'^ation  are  chemical  processes,   liquid  and 

Bjx.»cie8  being  polymers  of  their  i-eapective 
h» ;  Mad  showed  that  the  law  of  homologous 
Mgressive  series  extends  to  mineral  stjecies, 
Hides  and  silicates,  which  are  not  only  of 

equivalent  weights  and  complex  formulas, 
\t\}  |K»lyincr*  whose  degree  of  condensation  it 
Bible  to  fix.  n»e  values  got  by  dividing  the 
red  equivalents  (hydrogen  being  unity)  by 
eostly  (wat^r  being  unity)  repreaent,  not  the 
Pes  of  molecules,  but  the  contraction  in  pass- 
rom  the  Kuseoua  to  the  solid  or  liquid  state. 
;  the  reciprocjils  of  the  coefficients  of  con- 
ttion.  Water,  whoso  density  at  +4"  is  1.000 
I  formed  by  the  condensation  of  1,628  vol- 
,  of  steam  at  100',  with  an  equivalent  weight 
.IH}88,  to  a  single  volume  at  the  same  temper- 
),  has  itself  an  «iuivalent  weight  of  29,24'1  in- 

of  29.304  (which  corresponds  to  H,0=  18), 

ven  by  the  author  in  Science  for  Sept.  10, 

From  this  figure  the  equivalent  weights  of 

>here3  whoee  specific  gravities    are  known 

lie  calculated  ;  the  law  of  volumes  ljeij>g 
trsaJ,  and  extending  alike  to  gases  and 
Fs,  bo  liquids  and  solids. 
W.  Putnam,  in  a  pajjcr  on  •  Archeological 
ITHtions  in  the  Little  Miami  valley,'  illustrated 
^borate  drawings  and  photographs,  showed 
Ibe  exhaustive  metho»i  adopteii  during  the 
Ivi'  yeiirs  is  the  only  one  that  can  possibly 
results  of  any  value  relative  to  the  early  oo- 
its  ol"  thia  continent.      Professor   Putnam's 

Kshuw  that  there  have  been  at  least  two 
►fople,  —  first,  those  whose  graves  are 
ed  m^h-pits :  second,  those  who  built 
mounds  over  the  remains  of  their  chiefs  and 
leaders,  while  the  mass  of  the  common  i)eople 
boned  in  trenches  lately  discoverfid  by  him. 
these  occiipied  the  central  regions,  and  were 
ding  northward  when  they  were  met  and 
lirown  by  the  Indian  races  of  modern  timee, 
have  spread  from  east  to  west.  Profeesor 
Mn's  puper  was  but  a  small  selection  fnim 
'ge  volume  now  preparing  by  him. 


E.  C.  Pickei-ing  read  a  paper  on  the  '  IJraper 
memorial  photographs,*  in  which  he  stated  that 
photographs  of  the  si>ectra  of  the  stars  had  been 
studie<3  by  himself  first  with  a  small  telescojie,  the 
ex^xHiiures  lasting  generally  five  minutes,  next  with 
a  larger  telescope,  and  finally  with  the  magnifi- 
cent eleven-inch  glass  belonging  to  Dr.  Draper, 
and  loaned  by  his  widow,  in  front. of  which  are 
placed  two  wedges  or  prisms  of  glass  eleven 
inches  square,  and  whose  construction  must  be 
considered  as  the  greatest  triumph  hitherto  at- 
tained by  the  opticians.  With  this  latter  appa- 
ratus, which  has  now  been  in  operation  only  a 
few  weeks,  photographs  of  the  stellar  spfictTa 
have  been  made  by  exposures  of  from  five  minutes 
up  to  one  hour.  The  bright  and  dark  lines  in 
these  photographs,  as  shown  by  high  magnifying 
powers,  are  to  be  coimted  by  hundreds  testifying 
to  the  wonderful  perfection  of  the  optician's  work, 
and  give  us  for  the  first  time  assurance  that  the 
problem  of  the  movement  of  the  fixed  stars  to  and 
from  the  earth  can  now  be  attacked  with  hopes 
of  success.  By  means  of  the  lantern.  Professor 
Pickering  showed  upon  the  screen  the  result  of 
some  of  his  most  recent  photographs,  among 
them  the  entire  group  of  the  Pleiades,  in  which 
the  agreement  among  the  spectra  of  certain  stars 
strongly  cxinfirmed  the  results  announced  by  Dr. 
Elkins  as  to  their  physical  connection. 

C.  Abbe,  in  a  paper  on  '  The  question  of  barom- 
eter exposure,'  stated  that  the  infiiuence  of  the 
winil  upon  the  barometer  is  not  a  new  question, 
but  has  long  since  been  recognized  as  an  impor- 
tant matter.  Its  actutd  treatment  had,  however, 
been  so  difiicult  as  to  lead  to  ita  neglect.  This  is 
one  of  a  series  of  difficult  questions  in  aero- 
dynamics which  are  intimately  connected  with 
each  other.  For  instance  :  the  rain-gauge  is  an 
obstacle  to  the  wind ;  the  currents  about  its 
mouth  tletiect  the  rain  ;  the  proper  gauge  must  be 
so  constructed  that  there  shall  be  no  currents 
about  its  mouth  ;  the  best  gauge  has  the  least  de- 
flection. On  the  other  hand,  a  cowl  on  a  chim- 
ney-top to  increase  the  draught  or  ventilation  is 
an  obstacle  to  the  wind,  so  arranged  that  it  shall 
give  the  greatest  disturl>ance  :  its  province  is  to 
diminish  the  static  pressure  at  the  top  of  the 
chimney,  and  allow  the  static  pressure  in  the 
room  lielow  to  push  the  air  upward.  Elaborate 
experiments  on  this  subject  were  made  in  Boston 
in  \S48,  and  the  apiNvatus  is  still  preserved  by 
the  chairman  of  the  committee.  Dr.  Morrill  Wy- 
man  :  illustrations  of  their  results  were  given  by 
the  author.  The  problem  of  measuring  the  foroe 
of  the  wind  is  very  dbtinct  from  that  of  meaaur- 
ing  the  velocity,  since  the  force  varies  with  the 
shape  ol  the  obstacle  and  its  size.     Illustrationa  of 
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various  apparatus  and  results  were  given.  If  now 
a  barometer  could  be  canied  along  witb  the  wind, 
it  would  indicat<?  tbe  statie  pressure  within  that 
mass  of  moving  air  ;  but  as  soon  as  the  barometer 
is  fixed,  it,  or  the  building  within  whicli  it  is  con- 
tAined,  becomes  an  obstacle,  and  a  djnamic  eflfectt 
is  added  to  tbe  static  pressure.  A  barometer  on 
tbe  windward  side  of  an  obstacle  gives  too  high, 
and  on  the  leeward  side  too  low.  a  result.  Our 
only  practicable  method  of  determining  the 
static  pressure  is  to  measure  these  two  comjx)und 
results  relative  to  any  olistacle,  and  then  from 
theory  or  experiment  obtain  a  third  relation  !«* 
tween  the  two  dynamic  effects,  whence  by  elimi- 
nation we  find  the  separate  items.  The  author 
showed  the  application  of  this  idea  to  the  appara- 
tus of  Pitot,  Darcy,  Arson,  and,  further,  that  the 
simplest  solution  consisted  in  expoeiog  a  sphere  as 
tbe  obstacle,  and  measuring  the  pressures  shown 
by  barometers  that  are  connected  by  nnall  tubes 
with  the  windward  and  leeward  sides  of  the 
sphere,  the  sphere  being  chosen  as  one  of  the  few 
bodies  whose  stream  lines  have  l)een  satisfactorily 
determined  by  mathematical  analysis. 

Alfred  Russell  Wallace  read  a  paper  on  'The 
wind  as  a  seed-carrier,'  in  which  he  stated  that  he 
would  by  request  submit  some  ideas  and  ask  for 
data  in  relation  to  the  ability  of  the  winds,  to  ex- 
plain the  known  distribution  of  plants.  Restated 
tlmt  a  large  number  of  arctic  plants  are  now 
widely  distributed  throughout  the  southern  and 
northern  hemi«iiherea,  so  that  plants  living  in 
New  Zealand,  Australia,  and  extreme  southern 
America,  are  nearly  identical  witli  those  in  high 
northern  latitudes,  as  also  with  those  found  on 
the  high  mountains  of  teni|>erate  zones.  These 
occurrences  might  be  explainetl  by  the  glacial 
epoch,  as  Dai-win  suggested,  but  that  no  such 
glacial  epoch  is  known  to  have  occuiTed  in  the 
torrid  »one.  His  own  studies  on  the  fauna  of  the 
islands  of  the  ocean  had  shown  that  a  single  <x?- 
currcuce,  under  favorable  auspices,  could  explain 
the  introduction  of  a  new  species  in  any  out-of- 
the-way  place,  as  illustrated  by  transfers  of  seed 
by  sea-currents,  by  birds  in  various  ways,  by 
human  agencies,  and  esiiecially  by  the  wind. 
Strong  winds  carry  the  heavier  seeds  short  dis- 
tances, and  drop  them,  to  be  lifted  up  and  carried 
again  on  some  future  occasion ;  but  the  lighter 
seeds,  when  once  elevated,  fall  so  slowly  that  even 
a  moderate  wind  will  carry  them  to  great  dis- 
tances. In  this  way  the  arctic  fauna  may  be 
easily  transferred  towiwd  the  torrid  zone,  and 
possibly  an  occasional  storm  (even  one  in  a  cen- 
tury will  sutKce)  may  transfer  the  seeds  across 
the  equator,  so  as  to  initiate  the  spread  of  the 
same  species  in  tlte  southern  hemisphere. 


THE  HARVARD  CELEBRATION. 

Two  hundred  and  fifty  years  agt)  on  the  7tb  < 
Noveml)er,  1638  (new  style),  the  great  and  j 
court  of  the  Massachusetts  Bay  colony  i 
give  four  hundred  pounds  towards  a  colle 
school.     That  vote  was  the  founding  of  Ha 
university, —  a  foundation  which  was,  to  i 
Lowell's  words,   *'a  quite    unexampled    thtng.*^ 
"Surely,"  he  added,  "never  were  the  bases 
such  a  structure  as  this  has  become,  and 
meant  to  be,  hud  by  a  community  of  men  90  poorjj 
in  circumstances  so  unprecedented,   and 
what  seemed  such  sullen  and  averted  stars.  , 
Tlie  prevision  of  those  men  must   have 
clear  as  their  faith  was  steadfast.      Well  j 
knew  and  had  laid   to  heart  the  wise  maai 
cept,  '  Take  fast  liold  of  imtruction  ;  let  beri 
go,  for  she  is  thy  life.'  " 

The  anniversary  exercises  began  on  Fridajnj 
when  the  law  school  alumni  listened  to  an  add 
from  Oliver  Wendell  Holmes  the  younge 
then  dined  together.  Saturday  was  dev 
the  undergraduates,  —  literary  exercises  and 
boat-race  in  the  morning,  with  a  fuot-ball 
in  the  afternoon.  The  torch-light  pr 
assigned  for  the  evening  of  this  day  was 
poned  to  the  following  Monday.  Sunday  tbe  I 
anniversary  of  the  foundation  was  divided 
tween  two  services  in  the  college  chattel,  in  wbkhl 
Pi-esidenis  Dwight  and  McCosli  assisted  Phillif*| 
Brooks  and  the  university  pastor,  F.  G.  Peabatj.j 
Sandwiched  in,  a'*  it  were,  between  these  i 
services,  was  a  concert  by  the  Boston  symp 
orchestra. 

But  Monday  was  the  interesting  day.  the  i 
notable  event  of  which  was  the  splendid  oniikn»1 
delivered  by  James  Russell  Lowell,  a  graduate  of  I 
and  a  professor  in  Harvard  college.  Tbr  Ihenif  ] 
was  one  to  inspire  any  orator,  and  whiU 
audience  was  gathered  to  hear  hira  !  Tlie  alu 
were  out  in  force,  and  tille<l  every  nook 
comer  of  Sanders  theatre,  while  on  the  platfonal 
was  an  assemblage  of  distinguished  men  such 
one  seldom  sees.  First  and  foremost  among  I 
invited  guests  wa-3  the  President  of  the  rep  ~ 
and  the  enthusiasm  with  which  Mr.  Cle 
was  greeted  showed  that  narvard  men  spp 
true  manliness.  With  him  were  Secrotaries  Blif 
ard.  Lamar,  and  Whitney,  while  Eudieott 
pied  liis  chair  as  a  fellow  of  the  corpatatkKul 
When  the  conferring  of  honorary  degrvcs  «i 
reached,  the  name  of  Lamar  was  found  to  !•> 
second  on  the  list,  and  the  deruonstrutJoo  whidij 
greeted  tbe  announcement  was  very  msrhnLl 
Among  educators  should  Ije  mentiont^i  the  d^J 
gate  from  John  Harvard's  college,  En 
and  from  his  university,  Cambridge.     la 
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ridge  was  the  mother  of  the  New  England 
Bity,  while  from  Einnianuel  came  many  of 
pst  illustrioua  of  the  founders  of  Massachu- 

College  presidents,  too.  were  nuruerous  ; 
f  the  rest,  Dwight  of  Vale,  Gilman  of  Johns 
tas,  Angell  of  Ann  Arlxjr,  McCosh  of  Prince- 
hdama  of  Cornell,  and  the  .vouthfiil  liead  of 
>wdoin,  William  De  Witt  Hjde,  of  the  Har- 
claims  of  1S79,  The  degree  of  doctor  of  laws 
conferred  on  iu<.»st  of  those  who  hnd  not 
y  received  it,  and  also  on  Leldy  of  Penusyl- 
r  Charl*«  Dvane  of  Cambridge,  and  Gilder- 
I  of  Baltimore. 

Lowell's  oration  contained  that  happy  mix- 
t  wit  and  scholarly  wisdom  so  essential  to  an 
Bting a<Iilre«.  As  an  example  of  this,  was 
Bxnarkthat  the  college  buildings,  unHketlio»e 
►  old  country,  never  looke<l  old,  and  never 
L  ''Time  refuses  to  console  them,"  he  said, 
f  all  look  as  though  they  meant  busineae,  and 
Ig  more.  And  it  is  precisely  because  this 
i  meant  buitiness,  —  business  of  the  gravest 
I. —  and  did  that  business  as  thoroughly  as 
lit  with  no  means  that  were  not  niggardly, 
i  an  abundant  purjwse  to  do  its  best,  —  it  is 
bIv  for  this  that  we  are  gathered  to-day." 
Br  on,  after  describing  the  Puritan  society  of 
fly  time,  Mr.  Lowell  said,  ■•  It  \vas  a  com- 
y  without  charm,  or  with  a  homely  charm 
t,  and  the  life  it  led  was  visited  by  no  mtise, 
len  in  dream  ;  but  it  was  the  stuff  out  of 
\  fortunate  ancestors  are  mmie,  and  iwonty- 
Bars  ago  their  sons  showetl  in  no  diminished 
ire  the  qualities  of  the  breed.*'  But  the  por- 
ihat  arouspd  the  mc^t  enthusiasm  was  at  the 
when  he  referred  to  the  President  of  our 
ry.  "  We  have  no  politics  here,"  he  said, 
the  Bona  of  Harvard  all  tieloug  to  the  party 

admires  courage,  strength  of  puriMnie,  and 
Y  to  dtty.  ...  He  has  left  the  helm  of 
%o  be  with  TX8  here ;  and  so  long  as  it  is  in- 
d  to  his  hands,  we  are  sure,  that,  should  the 
,  come,  he  will  say  with  Seneca's  pilot,  •  O 
lie,  you  may  save  me  if  you  will,  you  may 
ne  if  you  will  ;  but,  whatever  happens,  I 
my  rudder  true.' "  Coming  after  this 
'.  Holmes's  poem   proved  dLsappoioting 

>fae  afternoon  tlie  alumni  dined  in  the  great 
^d,  after  satisfying  the  inner  man  as  well 
ly  could,  they  listened  to  more  speeches. 
[ally  deherving  of  remembrance  was  that  of 
ent  Augell  of  the  University  of  Uichigan. 
[ef  he  declared  that  all  American  colleges 
indebted  to  Harvard  for  "  her  brave  experi- 
tions in  college  and  university  problems.  .  .  . 
ally  under  the  present  vigorous  administra- 


tion, there  have  been  such  exhaustive  study  and 
such  courageous  experimenting,  that  the  excite- 
ment and  stir  have  reached  the  remotest  country 
college  and  the  most  secluded  village  academy.  .  .  . 
This  has  made  an  epoch.  Never  before  did  the 
college  and  the  people  get  so  near  together.  Those 
who  do  not  accept  the  doctrines  in  favor  here, 
and  those  who  do,  are  alike  indebted  to  you,  for 
we  have  all  been  stirred." 

Willie  the  men  were  thus  passing  their  time, 
Mrs.  Eliot  was  introducing  Mrs.  Cleveland  to  the 
ladies  of  Cambridge.  In  the  evening  a  public 
reception  was  held  in  the  Hemeuway  gymnasium, 
and  the  festival  sohappily  conceived  and  so  ad  mi  r> 
ably  conducted  w*as  brought  to  a  close.  Indeed, 
perhaps  not  the  least  fruitful  part  of  the  whole 
celebration  were  the  social  relations  which  were 
begun  or  continue<l  in  the  hospitable  i>arlor8  of 
the  college  town. 


NOTES  AND   NEWS. 

The  semi-annual  meeting  of  the  trustees  of 
Princeton  college  laat  week  was  the  occasion  for 
the  presentation  of  a  report  on  the  state  of  the 
college  by  President  McOssh.  Tliis  year  the  col- 
lege has  more  students  than  any  previous  year  in 
its  history.  Eighty-nine  gradnates  are  attending 
classes,  fifty  of  whom  follow  Dr.  McCosh's  lectures 
on  contem|X"irary  philosophy.  The  trustees  adopted 
a  scheme  similar  to  that  in  otieratioa  at  Amherst 
and  Harvard,  by  which  the  students  chtx«p  a 
standing  committee  to  reprepent  them  in  c<infer- 
ences  with  the  faculty.  This  plan  goes  into  effect 
at  once.  The  plans  of  President  McCosh  looking 
to  the  ti'ansforniation  of  the  college  into  a 
thoroughly  equipped  university  were  listened  to 
with  api>roval,  and  referred  to  a  special  committee 
consisting  of  the  standing  committee  on  curricu- 
lum and  two  other  members  of  the  board  of  trus- 
tees. 

—  The  following  is  a  complete  list  of  the  piajiers 
entered  to  be  read  before  the  National  sciences 
academy  at  the  recent  session  in  Boston,  Nov.  &- 
U  :  S.  P.  Langley,  The  solar-lunar  spectrum  ;  T. 
Sterry  Hunt,  A  basis  of  chemistry ;  Alpheus 
Hyatt,  Primitive  forms  of  Cephalupoda  ;  Alpheus 
Hyatt,  A  case  of  evolution  in  the  migration  of 
forms;  Alpheus  Hyatt.  Lituites  of  the  limestones 
of  Phlllijwburg,  Canada ;  F.  W.  Putnam,  Arche- 
ological  explorations  in  the  Little  Miami  valley, 
Ohio,  conducted  by  F.  W.  Putnam  and  C.  L.  Metz  ; 
E.  C,  Pickering,  Draper  memorial  photographs  ; 
E.  D.  Cope,  On  lemurine  reversion  in  human  den- 
titivm  ;  E.  D.  Cope.  On  the  columella  auris  of  the 
tailed  Batrachia  ;  Edw'd  S,  Moree,  Change  in  Mya 
since   the  pliocene  ;    A.  S.    Packard,  The    cave 
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fauna  of  North  America,  with  remarks  on  the 
anatomy  iinU  origin  of  blind  forms ;  C.  H.  F. 
Peters.  A  fhail  of  the  stars  in  thf  g^roup  Praesepe ; 
C.  H.  F.  Peters.  A  catalo>^ue  of  stars  from  posi- 
tions in  variotis  astronomical  periodicals  ;  O.  T. 
Sherman,  A  catalogue  of  brtRht  lines,  olwerredin 
the  atmosphere  of  /?  Lyrae  ;  W.  L.  Elkin,  On  the 
rehitive  motions  of  Uie  Pleiades  group  deduced 
from  measurements  made  with  the  Konigsberg 
and  Yale  college  heliometers ;  C.  A.  Yonng,  8ome 
observations  vrith  Pritchard's  wedge  photometer ; 
C.  Abt>e,  Tlie  question  of  barometer  exposure  ;  Q. 
W.  Hill,  On  the  construction  of  new  tables  of 
Saturn  ;  R.  Piimpelly,  On  the  relation  of  the 
Qreeu  Mountain  rocks  to  the  Taconic  ;  T.  Sterry 
Hunt,  Hardness  and  chemical  indifference  in 
Bolids  ;  Alfred  Russell  Wallace,  On  wind  as  a 
seetl-carrier  in  relation  to  one  of  the  most  difficult 
problems  in  geographical  di'^tribution  ;  W.  M. 
Davis,  The  roechanic-al  orginof  the  triassic  nxono- 
clinal  in  the  Comiecticut  valley. 

—  The  committee  having  in  «; barge  the  presen- 
ation  to  Prof.  Eklward  Zeller  of  Berlin,  as  a  com- 

mt«moration  of  the  fiftieth  anniversary  of  his  at- 
tainment of  his  doctorate,  of  the  bust  of  the  cele- 
brated historian  and  philosopher  himself,  moulded 
by  Professor  Schaper,  met  and  presented  the  bust 
to  Professor  Zeller  on  Oct,  31.  On  the  long  list  of 
gubscribers  to  the  commetnoratiou  are  a  number 
of  English  and  American  professors  and  students 
of  philosophy,  among  them  those  of  President 
Angell  of  the  University  of  Michigan,  Professor 
Bain  of  Al)erdeen,  President  Bascom  of  the 
University  of  Wisconsin,  Professor  Burt  of  Ann 
Arbor,  Dr.  Nicholas  Murray  Butler  of  Columbia 
college,  Prof.  Edward  Caird  of  Glasgow,  Prof,  G, 
H.  Howison  of  the  University  of  California,  Prof. 
T.  U.  Huxley  of  Li>ndon,  Prof.  Benjamin  Jowett 
of  Oxford,  Prof.  George  T.  Ladd  of  Yale  college, 
Dr.  James  Martlneau  of  Londoo,  Prof.  George  S. 
Morris  of  Ann  Arbor.  Prof.  George  H.  Palmer  of 
Harvard  college,  Prof.  W.  H.  Payne  of  Ann  Arbor, 
ex-Pi-esident  Noah  Porter  of  Yale,  Preaiflent 
Robinson  of  Brown  university.  Prof.  J,  G.  Schur- 
man  of  Cornell  university,  and  Prof.  C,  W. 
Shields  of  Princeton  college. 

—  Appithtf'fim,  vol.  i.  No.  1,  has  been  repub- 
lished, and  copies  will  be  furnished  by  the  sales- 
agenta,  W.  B.  Clarke  &  Carrulb.  Boston,  Mass. 

—  The  London  literary  journals  announce  that 
two  interesting  manuscripts  have  lately  been  pre- 
sented to  the  British  museum  by  her  majesty's 
consul  at  Chungking,  China.  The  hu-ger  of  the 
two  fills  seventy-three  folios,  and  is  in  the  Lolo 
chi^acter,  being  vsritten  in  verse  of  five  characters 


to  a  line.    The  smaller  one  im  of  thirteen  fol 
and  is  in  the  writing  of  the  Shin-kia,  a  Shan  \xi^ 
of  the  southern   portion   of  the   province  K»d 
chow.     This  is  the  first  specixnen  of  the  vrri^  ' 
of  this  tribe  to  reach  Europe.     The  cb*niff'tH»  i 
adaptations  of  contracted  forms  of  an  eaiiy  I 
of  Chinese  writing,  with  an  admixture  of 
tonal  signs.     The  work  is  one  on  divituilioo.  i 
sentence   closing   with    wortls   of    good    or    er 
augury. 

—  Previous  to  1870  typhoid-fever  was  very  {rtrr- 
alent  in  Viennft,  Austria.  At  that  time  the 
drinking-water  waa  the  water  of  the  Danube, 
that  yeiu-  a  new  sjjurce  for  the  city's  v%-atef  wvj 
drawn  u|Mm,  and  since  then  the  disease  hat  \ 
much  decreaseil. 

—  The  citixens  and  authorities  of  ChicKgo  i 
very  much  interested  at  the  present  timo  in  thr " 
solution  of  the  problem  of  preventing  the  fiutbri 
contamination  of  the  water-supply  of  thatj 
The  plan  which  seems  to  promise  the  beet 
is  to  divert  all  the  sewage  from  the  lalcetot&f 
river,  and  to  pump  from  the  river  into  the  cual 
12,000  cubic  feet  jjer  minuU?  for  every  1,000  d  thr 
population.  The  report  of  Dr.  Rauch.  submitted 
to  the  Illinois  state  board  of  health  at  its  Utt 
meeting,  shows  that  by  the  adoption  of  sueli  a 
plan  the  water  of  the  lake  would  be  in  nil  n»pti<i 
adapttHJ  for  domestic  purposes,  and  would  bn  en- 
tirely free  from  contamination,  while  ut  the  mar 
time  no  contamination  will  result  In  the  wata  vf 
the  river  at  points  where  other  citie«  take  thrfr 
water-supply. 

—  The  Russian  government  ia  about  to  ha** 
couHtructwl  a  {>etroleum  pii)e-line.  with  a  capacity 
of  l(iO,00l),0O0  gallons  of  oil  a  year,  exteudixigl 
Baku,  on  tiie  Caspian,  to  the  Black  8ea,  a  i 
of  about  six  Imndred  miles. 

—  Mr.  Daniel  O.  Brinton  has  beeft  elected  \ 
fessor  of  American  linguistics  and  archeok^  I 
the  University  of  Pennsylvania. 

—  A  lady  aged  sixty-two  had  for  many  yettsj 
suiTered  from  neuralgia  of  th&  face  and  ear,  toil 
had  also  had  an  abscess  form  in  the  right  ear.  SSktJ 
subsequently  contracted  what  she  si.  'isai 
severe  cold    in  the  bead,  and,  whii                _  (Wl 
nose  forcibly,  expelletl  what  prove<i  to  Lw  a  trie-l 
dom-tooth.      She  rememliered  that   some    thirty  * 
years  before,  she  had  suffered  from  '  cutting  a  wa- 
dom-looth,'  but  she  was  at  that  time  relieved  «nli- 
out  the  appearance  of   the  tcHjth.     It   doolitia* 
found  its  way  upward  into  the  upper  jaw,  sad 
finally  liberated  itself  by  ulceration  through  U» 
nose  in  the  manner  described. 

—  From   a  series  of  experiments  by 
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fanich.  it  woald  appear  that  gold-beater's  akin  ia 
much  lietter  duilyzer  than  parchment  paper,  so 
KDenj^iw'Iy  employed  for  that  purpose  in  chemi- 
»d  other  la^>oratorieg.     Takiag^  gold-beater's 
»  as  the  unit,  Zf Jtt  ascribes  the  following  fig^ures 
efTectivpn«8s  to  the  sulwtances  named  :  gold- 
ater'a  skin.    1  :  suw-bladder.    0.7  ;   parchment 
ap^r,  U.5  ;  leather  2  mm.  tliick,  0,03  ;  caoutchouc, 
kOOI.     Poroua  e-arthenwaie   cells,    employed    as 
|ialjzers.  nre  but  one-sixtieth  as  effective  as  gold- 
r'a  skin. 

^T.  B.  Stowell,  Ph.D.,  in  a  jiaper  read  before 
the  Amoricau  pliil«>M>pMcal  society,  has  given  in  a 
D08t  conciHe  and  thorough  manner  the  anatomy 
^  the  trii^etninous  nerve  of  the  domeetic  cat.     Di*. 
jwell  has  in  tliis  contribution  to  comparative 
tfurolof^y  cleared  up   many   points  which    h.uve 
Ui   been  obscure,   and  has   thus   indirectly 
I  of  great  service  to  students  of  human  physi- 
|iogy.     Hie  [taper  on  the  va^as  nerve  in  the  same 
aal,  read  liefore  the  same  Mxnety  some  years 
I  was  equally  valuable,  and  together  they  will 
Ian  im[K>rtant  bearing  on  the  future  of  neu- 
fJcal  science. 

—  Profe-jsor  Vogol  calls  attention  to  the  effect 
upon  plantH  of  growing  them  under  unnatural  cxm- 
dition».  He  states  the  hemlock  does  not  produce 
Conine  in  Scotland,  and  that  the  cinchona  plants 
will  not  yield  quinine  when  grown  in  hot-houses. 

Je  finds  that  tannin  is  produced  in  greatest  quan- 
tity in   those  which  have  had   a   full  supply  of 
ct  sunlight. 

—  Dr.  Shoemaker  of  Philadelphia  records  in  the 
herapeutic  gazette  his  experiences  under  the  in- 
uence  of  ether.  In  the  i^vsi  period,  which  was 
rief  and  without  excitement,  he  was  able  to  ask 

nal  queation  atx>ut  the  sheet  with  which  he 
Ito  l>e  covered  :  but   immediately  thereupon 
ol  over  the  vocal  apparatus  was  lost.     Of  this 
'  was  conscious.     Then  ca rue  the  second  or  un- 
cious  fieriod.     Throughout  thus  time  there  was 
nt   the  single   impression  of   "two  endless 
allel  lines  in  -swift  longitudinal  motion,  each 
He  being  deflected  at  a  certain  point  to  form  a 
ave,"     All  this  was  set  on  a  misty  background, 
B-ing  little  of  the  lines  at  once,  though  the 
ver  line  was  clearly  moving  from  left  to  right. 
!  lower  line  gave  ascending  waves,  which  inter- 
with  the  descending  waves  of  the  upper 
D6^     There  was  also  a  low  but  distinct,  constant 
bit,  as  if  due  to  the  running  lines.     Tliese  lines 
iipied  the  whole  menial  held.     There  were  no 
Otis,  no  dreams  of  past  experiences,  not  even  a 
Doeption  us  to  what  being  it  was  that  was  re- 
ling  the  two  lines,  or  that  there  was  any  such 


being.  All  trace  of  personality  was  gone.  Then 
the  lines  l>egan  to  move  irregularly  ;  the  patient 
drew  a  deep  breath  :  it  dawned  upon  him  that  hf 
was  looking  ut  the  lines,  and  the  third  period  (of 
recovery)  was  begun.  Then  came,  in  an  order 
which  cotild  not  be  remembered,  a  series  of  curious 
impressions.  He  felt  that  he  had  glimpsed  the 
essential  nature  of  human  existence.  The  linea 
were  the  existence  of  the  soul,  of  his  soul ;  and 
the  waves  were  his  animal  life,  and  were  thus  a 
temporary  modiflcation  of  a  primary  condition. 
The  idea  was  felt  to  be  new  and  important,  and 
ought  by  all  means  to  be  remembered.  But  the 
attempt  was  in  vain  ;  there  was  a  spuritual  power 
controlling  him  and  preventing  it.  Tliough  an 
unimaginative  man,  it  took  days  to  shake  o&  the 
feeling  that  another  phase  of  existence  bad  been 
revealed. 

—  The  accompanying  cut  Illustrates  a  meteoro- 
logical observatory  for  automatic  instruments, 
erected  by  Mr.  W.  H.  Childs  last  May  on  Mount 


V 


.\l,':^^i-''T^ 


Wantastiquefc,  over  the  eastern  side  of  the  Con- 
necticut River,  opposite  Brattleboro',  Vt.  It  is 
1,060  feet  above  the  river,  or  about  1,500  feet 
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above  sea-level.  The  wind-vane  ttirnB  the  pointer 
on  the  dial  (seven  feet  in  diameter)  bo  that  the 
wind-direction  can  he  read  with  a  glass  from  the 
town  Ijelow.  The  Robinson  anemometer  is  con- 
necte<l  by  wire  with  Mr.  Cliild's  office,  where  it 
has  ttmde  coolinuoud  record  since  June  1.  Daring 
the  summer,  there  has  been  a  Draper  Iherniograph 
belonging  to  the  New  England  meteorological  so- 
ciety inside  the  shelter,  and  a  corresponding  in- 
strument tMi'loDgin^f  to  Mr,  Childs  in  the  town  be- 
low. Next  summer  it  is  proposed  to  add  self-re- 
cording instruments  of  the  Richard-frdrea  pattern. 
During  the  winter,  the  weekly  ascents  of  the 
mountain,  required  for  attention  to  the  thermo- 
graph, have  to  be  given  up. 

—  M.  Megtiin  claims  to  be  able  to  determine  the 
date  of  death  by  studying  the  generations  of 
Acarlna  which  have  l>een  at  work  upon  the  body. 
Bromudel  prodiicetl  the  ca<laver  of  a  young 
woman  before  the  French  academy  of  medicine, 
whith  had  lain  in  a  cellar  for  a  year.  He  was 
able  to  trace  five  different  ai)ecies  of  Acarina,  and 
the  order  of  ducceesiou  and  duration  of  each 
species.  He  foun<l  denueateH  sarcophngus,  lati- 
crus,  and  lucinu  cadaverina.  One  8i)eciea  con- 
sumes the  fatty  acids,  another  abHorbs  the  fluids, 
and  each  tlies  wheu  its  work  ia  ended.  The 
period  of  life  of  each  in  summer  is  from  six  to 
eight  weeks.  In  a  case  of  murder  in  which  the 
remains  of  the  victim  were  discovereti  in  a  gar- 
den, Meguin  waa  able  to  establish  tlie  date  of 
burial  with  great  accuracy.  The  value  of  these 
oh6ervati<»ny  and  deductions,  if  confirmed,  can- 
not be  overestimated,  as  hardly  a  month  passes 
without  the  dia<!overy  of  a  murdered  Uxly,  and  in 
the  course  of  the  proeecution  the  prol»ab!e  date  of 
death  is  always  an  imjK>rtant  factor.  So  far  as 
we  know,  no  one  has  taken  up  this  work  of  Me- 
guin, Brouardel,  and  Liibouilx^ne  in  this  countj-y, 
and  yet  it  wtjuld  seem  that  no  Ueld  oilers  more 
inducementa  to  the  medico-legal  ex^x^rt  than  the 
one  just  opene«i  by  these  enterprising  French 
savants. 

—  Dr.  Lemuseau,  in  Le  moniteur  du  practicicn , 
givea  a  r^sumi  of  the  progres-s  made  in  the  ex- 
amination of  blood  and  its  detection  during  the 
last  fifty  yearrt.  At  the  present  time  there  ai-e 
four  methods  employed  for  the  determination  of 
thM  pr4?»«:'nce  of  bloi>d.  The  firbt  is  that  by  means 
of  the  haematine  crystals,  due  to  Teichman.  and 
imjrroveii  by  Struve  and  Morache.  The  second 
method  is  spectroHCopic  examination.  The  third 
is  that  of  Taylor,  consisting  in  tlie  employment  of 
tinctiu^  of  guaiacum,  which,  coiiibint.'d  with  the 
e^^isenee  of  turpentine  or  ozonized  ether,  yields  a 
heautiful    blu«  color   if  blood    be   present.      The 


fourth  is  microscopic  exaini nation.     In  refereiu»| 
to  the  posgribility  of  dptermining  whether  a  gitiia 
si>ecimen  of  blood  is  human  or  not.  Vibet  aJij»  h 
remains    imiiossihle  to  assert    with    jMjKitivf'n*** 
that  a  blood-stain  ia  formed  of  human   blood.    It  J 
i^  in  certain  cases  only  atlaitssible  to  smv  tltat  It] 
may  l>e  caused  by  human  bloi>d.     Sometimn  UJ 
can  be  affirmed  that  the  stain  ia  of  the  blood  of  I 
some  other  kind  of  mammalia,  but  not  of  num :] 
but  in  order  to  justify  this  opinion  it  will  be  nec»-J 
sary  that  the  bUxxl-corpusclesof  the  alleged  i 
Ix?  much  smaller  than  those  of  man. 

—  Dr.  Tipton  of  Selma,  Ala.,  in  the  S«f»ttiina«,  ^ 
gives  some  very  interesting  facts  and  figarm,  ttaf  I 
re£>ult  of  his  life  among  the  blncks  of  the  aoalh. 
He   claims  that   their   death-rate   exoe«Hfs   thw  J 
birJh-rate.  the  mortality  being  30  per  J  ,000.    Wbikr 
during  the  slave  state  consumption   was  pnwli-l 
cally  unknown,  now  it  is  the  prinoip^il  factor  ift  ( 
the  diminution  of  the   race.     One-hail  the  n»*k 
p<^pula(ion  is  syphilitic,  and  most  of  the  womfn 
have  uterine  disease.     Hysteria,  rheumatism,  «o4 
alcoholism  are  common.     If  Dr.  Tipton's  optnitfw 
are  correct,  it  is  only  a  question  of  time  when  ll* 
whole  race  l>ecome6  extinct,  unle«9  by  int^^l■^ 
riage  with   the  whites  the   otherwise    inevU»U» 
result  is  altered.     Even  this  will  but  {Kietpoae  the 
blotting-oiit  of  this  people,  if  diaea-te  prev«il§l0 
the  extt'nt  indicated. 

—  Lieutenant  Yate,  who  accoinpanifd  \\» 
Anglo-Russian  boundary  cornmi.^sion  as  a  corrr- 
apondent,  has  in  press  a  IxKjk  entitled  •  Cnglmi 
and  Russia  face  to  face  in  Asia."  It  will  dt«eriht 
the  work  of  the  boundary  comtniasion,  tlxe  top<f  ^ 
raphy  of  the  country,  and  the  clmmrter  of 
native  tribes.  Lieutenant  Yate  is  cxpertMl 
tlu^)w  new  light  on  what  the  diplomatistA  unite  i 
calling  the  'atfair'  at  Penjdeh. 


LETTERS    TO     THE     EDITOIL 
The  teaching  of  natural  history. 

Ik  the  last  numler  of  Srirn<y  'Ateachrr' 
plains  rather  bitterly  of  your  review  of  Frwil 
'  Butterflies,*  and  adds  some  comments  on  methods  « 
instruction  in  natural  history.  1  have  never  W 
any  experience  as  a  teacher,  but  t'  ' '  >)d  of  turnip 

log  natural  history  has  too  oii^  iioa  aaji* 

future  growth  of  that  science  t^^  .....  ;,  uiterMtaf 
naturalist,  even  if  be  b«  unconnected  with  •  tcM 
or  college. 

Without  now  inquiring  wb*tb<»r    lh«»    dctnnnd 
presses  what  is  best  for  the  advatir^mAnt  of  lriw*l 
edge,  it  seems  to  me  that  the  actuii    '  icktr 

and  learners  in  entomoloiS   in 
handbook  of  some  group  of  inse. 
OS  ia  followed  in  Gray's  'Manual  vfiiei. 

by  analysis    and    by  the  cbaru 
category  of  groups,  the  relative  tij^inittrn  of 
jectfi   under  treatment   are    througbout    br 
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POray^  '  ManuaP  is  often  need  for  the 
Bination  of  names  of  plants  does  not  iii- 
irith  this  it»  higher  and  primary  use.  This 
jDn  'A  t»ach^r'  seems  to  ignoiv.  If  lie  will 
dind  that  it  is  not  from  flndioK  out  mere 
f  ,.t..„r-fs.  or  giviiigr  them,  but  from  weij^bing 
'!>:<'  nature,  meaning,  and  causes  of 
1 1  ties  of  or>;aoJzed  beings,  thot  the 
knloftiphy  of  natural  history  has  arisen,  he 
\mpa  a^ree  that  it  i*  not  best  to  teaoh  pupils 
that  they  have  gained  the  least  knowle^e  of 
when  they  merely  know  what  their  elders 
given  object.  The  name  may  be  calle<I  a 
'y  evil :  and  unless,  with  it,  is  more  emphatic 
juired  a  knowlodi^e  of  the  structural  and 
ll  relations  of  the  object  which  it  bears  to 
iMCta.  it  \»  worse  than  useless  ko(twledge. 
■■puld  underlie  every  manual  for  instruc- 
^H  Samuel  H.  Scvdder. 

Coloring^  geological  maps. 

ig  occasion  recently  to  have  printed  a  minia- 
lotncal  map  of  Indiana,  I  Budeavoreil  to  use 
t»  recomraeoded  by  the  International  cougreBs 
j^ta.  Sapposingr  that  my  endeavor  might  be 
less  suggestive  U:>  those  interested  in  the  sab- 
»nt  specimens  of  the  map  to  the  members 
ht  the  Berlin  meeting  of  the  congress,  and 
m  a  letter  in  which  I  pointed  out  the  diflB- 
had  encountered  in  using  these  colors.  I 
bted  t"?  Dr.  Persifor  Frnzer  for  calling  atten- 
ny  oversight  m  unine  them.  My  apology  is. 
lecfced  the  colors  from  the  tvpecimen  sheet 
in  Berlin,  and  sent  <>ut  with  the  American 
b|k  report  of  the  work  of  the  congress, 
^^■entitleil  the  *'  Oaturmf  d^s  conleanf  {pro- 
^^f  la  carte  ^ftWnyitjni-  iiitcmaNonale  de 
^^RTp<Mi  it  the  colors  for  the  Devonian  are 
jB»"b<^i'^'sions,  while  no  colors  or  modifi- 
bt  eolors  are  given  for  ^ubdivitiionR  of  the 
)niferous,  and  no  reference  is  made  to  ex- 
b*  flsewhere.  On  its  face  this  sheet  cUims 
Ciipletf  iti  its«lf. 

referred,  as  I  see  that  I  should  have  done, 
t  Dr  Frozer  calls  my  attention  to  the  matter, 
'eport  of  the  international  committee,  and 
lin  to  the  proce«»diDgs  of  the  cnngresa,  to 
B  whether  or  not  certain  recommendations  of 
mittee  were  adopted,  I  should  have  found 
difficulties  had  been  anticipated,  and  should 
red  myself  the  trouble  of  mentioning  them, 
to  me,  however,  that  the  very  fact  that  such 
I  ia necessary  —  that  one  cannot  safely  use  this 
kerne  withont  explanations  other  than  those 
ind  upon  th^sbeet  — is  evidence  that  this  sys- 
Dt  all  that  one  mi^ht  reasonably  expect, 
the  purpose  of  the  scheme,  I  supported  from 
*^"'^it  was  intended  for  geology  the  world 
fler  my  maps  were  partly  printed,  a 
American  committee,  to  whom  I 
■  difficulty,  sttgBfested  that  these  colors 
1  only  for  European  geology,  and  called 
to  the  title  of  the  specimen  sheet 
k)v«, 

^er  8e«tii8  to  tbinlT  it  unresfinnable  to  ex- 
I  tyBt«m  of  colorilo  give  entire  satisfaction 
«w  »  r>^rf>,  r  have  no  fault  to  find  with  the 
•m  on  this  score,  especially  as  the 
r.i  iini:M;ia  is  very  simple. 


The  difficulty  in  subdividing  the  carboniferous  doea 
not  come  from  the  scale  of  the  map,  but  simply  from 
the  absence  of  any  fixed  method  of  indicating  the 
subdivisions.  To  be  sure,  geologists  are  left  to  dif- 
ferenciatu  as  they  choose,  provided  they  all  use 
gray  ;  but  I  may  use  one  n»etb')d.  and  another  per- 
son may  u»e  a  very  different  one,  the  result  of  which 
is  the  absence  of  uniformity  ;  and  uniformity,  I  take 
it,  is  the  prime  object  of  a  color  scheme.  In  such 
cases  the  ^uMivitiiou'j  require  explanations.  My 
idea  of  a  universal  color-system  is,  that,  once  intro- 
duced, it  would  need  no  explanations. 

The  report  of  the  committee  upon  the  map  of 
Europe  suggests  that  in  such  a  case  as  the  one  I 
refer  to  in  the  letter  sent  out,  when  the  terrane  is  of 
a  known  system,  but  unknown  subdivisions,  an 
initial  letter  be  used  in  connection  with  the  mean 
shade  of  color. 

If,  instead  of  colors,  we  are  to  use  letters,  I  submit 
whether  we  can  fairly  call  such  a  metb'->d  of  repre- 
sentation a  color  scheme.  JoBN  C.  Branneb, 

Bloomlagtou,  In<l.,  Nov,  10, 


Butter  and  fats. 

Science  (Sept.  10.  p  223)  says:  "Dr.  Thomas 
Taylor's  microscopic  metb<>d  for  detecting  the  adul* 
teratioQs  of  butter  with  foreign  fata  seems  destined 
to  assume  as  many  shapes  as  Proteus."  Were  this 
even  so,  it  should  not  excite  surprise,  considering 
that  about  sixty  different  compositions  have  been 
secured  under  United  States  patents  for  butter  sub- 
stitutes, from  which  it  will  be  seen  that  oleomarga- 
rine has  itself  become  a  veritable  '  Proteus.*  <Sci'cnce 
further  says  :  '*  At  first  the  globose  forms  obtained 
by  the  boiling  and  subsequent  slow  cooling  of  butter, 
and  exhibiting  the  Saint  Andrew's  cross  under  polar- 
ize<i  light,  were  brought  prominently  forward  as  dis- 
tinguishing marks  of  pure  butter."  Answer  t  What 
I  have  stated  is,  that,  when  pure  butter  is  boiled, 
cooled,  and  viewed  as  described,  globose  bodies  (but- 
ter crystals^  appear,  exhibiting  the  Saint  Andrew's 
cross,  a  fact  not  now  disputed  ;  that  lard  similarly 
treated  yields  a  crystal,  spinous,  without  cross  ;  that 
beef- fat  gives  a  branched  and  foliated  crystal,  with- 
out cross,  — all  of  which  Professor  Weher  admits, 
summing  np  the  results  of  his  first  three  experi- 
ments in  the  followiug  words  :  "  Thus  far  the  results 
and  statements  of  Dr.  Taylor  are  fully  corrobo- 
rated." 

If,  however,  Science  intends  the  inference  that  I 
have  represented  that  ulobnse  bodies  with  cross,  dis- 
covered in  any  butter  like  material  when  boiled,  is  a 
proof  that  said  material  is  butter.  I  have  only  to  say 
that  no  such  idea  has  ever  been  entertained  by  me, 
or  published  over  my  signature.  If  the  inference  in 
intended  that  the  discovery  of  the  butler  crystal  and 
cross  has  some  relation  to  my  metb«xl  of  distintruish- 
ing  oleomargarine  from  butter,  nothing  could  bo 
farther  from  the  truth.  My  method  of  distiuis'msh- 
ing  oleomargariue  from  butter  consists  simply  in 
denaoastrating  that  certain  forms  of  fatty  crystals 
not  known  to  pure  butter  are  constantly  found  in 
oleomargarine ;  and  in  order  to  accomplish  this,  I 
examine  the  suspected  material,  as  found  in  the 
market,  unboiled.  By  this  means  I  can  generally 
detect  at  once  the  lard  or  other  foreign  fat^,  if  the 
material  is  an  oleomargarine.  It  is  manifest  that  the 
Saint  Andrew's  cross  found  in  pure  butter  would  not 
help  me  to  discover  crystals  of  lard  in  oleomargarine. 


Bat  Scunce  sayfi,  '  at  first.'  Am  I  to  understand  by 
the  words  '  at  first'  that  wbon  I,  for  the  first  time, 
aiiDQUDeed  publicly  that  I  could  detect  oleoraarjrarine, 
it  was  tiwiiiB  to  my  discovory  of  lL»»  Kl«jlK>9e  crystals 
of  butte>r  sbuwing  the  Saint  Andrew'H  crosa  ?  If 
6Uob  in  th«j  mennintr  intended,  nothing'  could  Iw  more 
erroneous.  1  did  not  discover  the  Saint  Andrew's 
crouf  until  Mav,  1884,  while  tU"  record  shows  that 
from  July.  1879,  uuiil  May,  1H84.  I  was  determining: 
bulwoeu  huMer  and  oleomar^rine  by  the  simple 
pethod  described.     OthtM-  help**  were  sometimeB  em- 

oyed,  such  as  testing;  by  acids,  boilini;  to  gel  the 
dor  of  butter  or  other  fats,  etc.;  bat  I  have  always 
considered  ihe  presence  of  highly  developed  fatty 
cryt-tals  in  the  material  conclusive  evidence  that  the 
subHtaiice  is  oleomargarine. 

In  a  communication  to  Hitchcock  and  Wall's 
Quarterly  microscojiiral  journnl  (vol  ij.  July,  1^79), 
published  in  New  York,  I  set  forth,  auiou^  other 
statements  about  butter  and  oleomarjfarine,  that  I 
was  able  to  detect  the  latter,  owing  to  particles  of 
cellular  tissue,  microscopic  blood-vessels,  and  stellar 
cr^'*.tals  of  fat  found  m  it.  This  paper  is  ilhistrate<l 
with  several  cuts,  exhibiting  respectively  the  stellar 
crystals  autl  portions  of  adijiose  tissue 

In  a  bulletin  of  the  microscopical  division  of  the 
department  of  agriculture,  published  in  1884,  by 
direction  of  Oommissioner  George  B.  Loriug,  a  paper 
of  mine  appears,  with  six  chromo-Utbographic  illus- 
trations, two  of  which  relate  to  the  detection  of 
oleomargariDe,  and  show  thestelUted  crystaL^of  lard 
as  seen  under  the  microscope.  On  p.  0,  sbdio  bulle- 
tin, the  following  appears  :  •'  Aware  of  the  fact  that 
all  artificial  butter  was  made  directly  from  crystal- 
lized fats,  I  devised  a  method  by  which  it  could  be 
distinguished  from  true  butter.  ...  To  carry  out 
this  plan,  I  used  the  low  powers  of  the  microscope 
with  Nicols  prisms.  In  this  way  I  found  that  I  had 
a  method  of  detecting  the  crystals,  whether  in  per- 
fect starry  form  or  as  fragments  of  thesH  form^,  ex- 
hibiting all  the  colors  of  the  rainbow." 

In  public  debate  at  the  late  meeting  of  the  Ameri- 
can society  of  microseopists,  at  Chautauqua,  N.Y.,  I 
said  that  all  the  convictions  obtained  in  the  courts 
of  WatibinpUm,  D.C,  on  my  evidence,  had  been 
founded  on  my  detection  of  lard  or  beef  fat  in  the 
fatty  compounds  sold  a«  butter.  Thus,  first  and  last, 
my  most  important  test  has  been  the  detection  of 
crystak  of  foreign  fats  in  butter  substitutes  sold  as 
pui*e  butter. 

On  p.  224,  Science  observes  further  :  "'  Prof.  H. 
H.  Weber,  however,  upon  testing  tho  method  de- 
scribed by  Dr.  Taylor,  found,  that,  although  the  bo 
called  buiter  crystlals  could  be  readily  piepared  from 
butter,  they  could  be  as  readily  prepared  from  beef- 
fat,  or  mixtures  of  beef-fat  and  lard,  under  like  con- 
ditions." Answer  :  According  to  Professor  Weber's 
own  statement  (see  bulletin  XW  of  the  Ohio  experi- 
ment station),  he  did  not  use  bet'f-fal,  but  a  substance 
known  to  the  trade  as  '  oleo/  said  to  be  a  manufac- 
tured product,  containing  a  much  smaller  proportion 
of  atearine  and  palmatiue  than  does  beef-fat,  and 
made  purposely  by  oleomargarine  manufacturers  to 
resemble  butter  as  nearly  as  possible  in  its  chemical 
oompositiou.  The  professor  triturated  this  butter- 
like  substance  with  salt  and  water,  boiled  it,  and 
when  it  was  cooled  discovered  that  it  formed  into 
globose  bodies  showing  a  cross  ;  and  he  says  that  the 
crystal  thus  formed  cannot  be  distinguished  from 
that  of  pure  butter.     In  this  the  professor  is  greatly 


mistaken.     When  'oleo'  crystals  are  oh;ierv«>d  i 

a  half-inch   objective,  they  can  at   '" -    *■•'  'liil 

guisbed  from  butter  by  their  hij^hly  ^y-  >rl«. 

Bat,  I  ask,  what  l^teariug  b**   this   ex 

the  que^tiou  of  my  method  of  det^ctiufcj  ol* 

riue  ?  Kince  crystals  resembling  those  of  boiled  I 

are  never  found  in  oleomargarine   or    btttt«ria^ 

sold. 

SciVnc*"  further  says  (second  paragraph) : 
the  publication  of  these  results,  the  '  butter  crptdLI 
and   its  Saint  Andrew's  cross  were    r«»leir»ted  to  i 
subordinate  po'*ition."     Answer  :  Th»Sniul  Ati4r«« 
cross  of  butter  has  never  been  and    cannot  be  '  f  ' 
gated'  from  its  original  position,  via.,  that  of  a( 
staut  factor  of  the  globose  butter   erysta.! ;  nor 
it  bo  used  as  a  means  of  detectin  -    '      ■  'trdcr^ 

of  beef-fat  in  oleomargarido.      L  lOtUf  l 

never  exbiblLs  either  globose  or  ti   .._.  ...... 

oleonmrgarioe  and  bulterine,  as  solj,  show  i 
tuls  of  fats  foreign  to  butter.  Science  says  I 
"  Dr.  Taylor  insisted  that  bis  mi«RtiinpoTtatil  1 
been  neglected,  viz.,  the  appearance  of  the  ufl 
material  under  polarized  light  with  «clenit« 
According  to  Dr.  Taylor,  butter  shows  a  amfonil 
tint,  while  lard  and  tallow  show  pri«n]atic  colijr».*J 
Answer  :  The  aasertiou  that  the  abov**  i*  mj 
important  test  is  found  nowhere  in  uiy  writing*  I 
my  open  letter  to  Professor  Sturtevant  of  tbe  ** 
York  experiment  station  (March  21,  18S«),  I  i 
"  The  crystals  of  lard  or  of  tallow  generally 
served  in  great  numbers  are  easily  diKtinicuiil 
from  the  mass  of  amorphous  fats  with  which  ' 
are  combined.  Tbis  is  one  of  ujy  mo»t  imp 
tests  of  oleomargarine  and  bultoriae."  My 
tion,  '  This  is  one  of  my  most  important  t«!«t»,'  a 
thus  made  the  foundation  of  a  statement  that  i 
thing  else  is  my  most  important  test.  In  my  {>oblk»l 
tions  relstmg  to  the  detection  of  oleoamn^nrine.  trtm  1 
1879  to  the  present  time,  I  have  reit'i 
sity  of  finding  in  the  8\jspected   mat'  ^U  t^ 

foreign  fats  in  i»rder  to  prove  beyou..  ^  ^.J,A  Hi 
spurious  character.  Science  further  aayv  ;  "  Bm« 
again,  however,  he  [Dr,  Taylor]  ha«  been  pur?fn(*4Vy 
Profe.Mior  Weber,  who  shows  that  either  l 
lard  or  tallow,  when  cooled  quickly,  will 
form  tint,  while  if  cooled  slowly,  so  as  to  aiimit  c< 
the  formation  of  larger  crystals,  prismatic  tioti  «• 
shown  by  both.     Since  imitation  butter  •-  \kih 

to  undergo  suflBcient  changes  of  t4^'  tUtt 

maimfacture  to  allow  of  a  partial  r^  iklsM, 

the  test  is  plainly  fallacioas."  Aa  re^atois  ttoa  flr* 
sentence  of  the  above  quotation,  it  may  be  •cased 
that  //iry.'  crystaU  of  butter  can  never  he  fooixl  « 
unb'jiled  olenmargariue,  from  the  very  natare  ol  >*• 
manufacture,  since  the  only  butter  it  -•-  -  -.  •- 
rived  from  the  milk  with  which  it 
the   manufactiire    of    butterine^     bi>  '.■■■. 

melted  at  the  lowest  possible  »empemi«re,  ts  »*^ 
to  liquid  *  oleo '  and  '  neutraJ  lard '  and  cbttm^d 
Even  in  this  case  the  butter  does  not  cryiuUita 
Were  the  butter  melted  at  a  hivb  temfk«rntura,itl 
odor  and  taste  would  be  objecti"!  woald  alii 

crystallize  in  large  glrib<->ise  forn  the  balMr- 

ine  the   granular  appearance   ol .   ,vtiicb  W9<ti 

render  it  un-^alable. 

In  the  latter  sentence  of  the  above  tfoolBtkik 
Science  acknowledges  that  imitatioa  butter  is  liaM» 
to  undergo  sufficient  chaogee  of  tempera torv  aftar 
manufacture  to  allow  of  a  partial  re  cry s 
For  years  past  I  have  been  endeavortag  to  eoa? 
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int^'reBt.eil  in  this  Bubjeot  of  this  very  fact  thus 
wJedged  hy  Sctmrr  But  be  it  r6tnemher*»d, 
D  the  ro-cryKtallixation  that  takes  place  afttr 
toi^ture,  it  i«  not  the  'oli»o*  crystal  with  cross 
>-a|ipfHr*i,  hut  a  st^lluted  body  rt"8»ittiblinirlard. 
|1  butter  always  shows  n  uniform  tint ;  lard 
^}ovr,  a&  9r<\\\  everywhere,  show  prisinntic 
What  Proft*«»f»or  Wt»ber  alludes  to  is  strictly 
r  lard  uor  tall'jw.  but  a  spt-cially  prepared 
^1  known  9A  '  oleo'  and  *  n<*atrai  lord.'  These 
\\«  suddenly  to  prevent  crjrsitallizttioit,  a  con- 
not  suggested  by  the  broad  statement  eontain&d 
|)aper.  Ni>  anbiaAHeil  ntind  would  (compare  the 
»c»jnt  results  of  tbi^  experiment  with  an  ounee 
luf-ral  lard  '  «r  '  o!eo,'  with   the   cnnstmit    orvs- 

ouuditjon  of  the  million  of  poundi  sold  daily 

markets. 

!t  retcard  to  the  optical  test  of  nleotnar^arina 
(mI  in  the  use  of  pulariz^d  liv'ht  and  ftelenite 
I  have  $airl :  "If  the  sample  i<  submitted  to 
tton  of  polarizr'd  ticht  and  ficlciiite  plate,  and 
H  of  a  iinifitrin  color  according  to  the  c<i|or  of 
enit*  iiseil.  wb  have  atiotber  twlicadon  that 
hsta.nfo  i^  pvre  nom}nl  hut(i-r^  which,  ufid<»r 
cnnditi'^ns,  nev«r  exhibits  prismatic  colors. 
ItiieH  lar*re  rrvtals?  of  salt  caust*  tbe  appear- 
if  prismatic  colors  in  pure  butter,  by  refraction  : 
ibonid  »ie  rHruorrd.  Butter  that  has  been  ex- 
to  li^:ht  until  it  is  blfa<'hifd,  or  butter  that  h&s 
B  imcnedinte  contact,' fi^r  a  lonier  time,  with  a 
noe  that  absorbs:  it«  oil,  as  when  placed  in 
t»  lubft,  has  under;4(.»oe  a  chemical  change,  and 

not  be  ronsid^red  as  normal  butter  *'  (extract 
ib«  Sturtevaut  open  letter,  which  Professor 
'  pmfcftseB  to  have  reviewed).  But  even  butter 
R  descriptioD  never  exhibits  crystals  resem- 
thowo  of  eit.b«*r  lard  or  'oleo.'  The  prismatic 
vt  an  abtiornial  butter,  described  by  Professor 
',   and    acconnted    for   by   me   in    ray     earlier 

&a  obaorved  in  deeompusinff  or  ovt>r-heated 
I,  etc.,  could  not  be  mihtaki:«:i   by  any  but  a 

for  tbe  iforKPOus  tints  seen,  with  and  without 
d  of  selenito  plat**,  in  butter  substitutes  in 
J.  In  a  letter  addressed  to  me,  April  8,  cnr- 
9nr,  Profetsor  Sturtovant  says:  "Your  claim 
»  8«1«nite  plat**  received  our  attention  a  Ion? 
po,  a«  we  observed  it  in  Professor  Wiley's  re- 
►r  18H4.  This  tp«t  seem«»  to  offer  promise  of 
*  Professor  Wiley,  chemist  of  the  depart- 
fC  agriculture,  say« :  ''  Pure  unmelted  butter, 
'  through  a  selenite  plate  by  polarized 
ta  a  uniform  tint  over  the  whole  field  ef 
the  other  hand,  butter   substitutes  i^iv© 

of  viaion  mottled  m  app.?arance.     This  phe- 

m  is  «o  marked,  that,  with  a  little  experience, 

trver  will  be  able  to  tell  a  genuine  from  an 

,1  btiUer  with  a  fair  degree  of  accuracy, 
the  examination  should  never  stop   with   this 

tent  above,  it  can  be  advanta^^eously  u^ed  as 
t'-p."     My  bulletin  was  issued  in  1884; 
p  :  report  for  1884  was  issued  in   1885. 

I  .  >....  au  to  my  paper  already  mentioned 
fcocit  and  WaJPa  Jou;-naf),  the  follow  inif  ap- 
,  "  Well-made  oleomargarine  may  be  quite  free 
jny  rryxtaUine  appearance,  at  leaist  while  fresh, 
'he  »addi>n  cooling  on  ice  >»eem8  to  prevent  the 
aate  formation    of  crystals,  but  it  if:  not  un- 

.hat  these  will   grradaallv    form   in   course  of 
Thus  it  is  shown  that  Professor  Weber  was 

Xed  by  seveu  yvars  in  this  case.     A  tub  of 


fresh  oloomarjsrarine,  direct  from  Armour's  factory, 
CbicaK''^,  the  present  month,  was  examined  aa  soon 
as  received.  Stellated  ci-ystals  were  at  once  ob- 
served in  it.  and  th«  entire  field  was  covere«i  with 
prismatic  colurs 

Professor  Weber  states  that  a  sample  of  butter 
subj(?if?tet|  to  heat  and  cold  in  his  laboratory,  but 
which  did  not  actually  melt,  showed  under  the  injom- 
scopw  prismatic  colors,  and  he  pointedly,  alchouKrh 
mistakenly,  assprts  that  this  butter  fairly  represents 
the  condition  of  butter  jjenerally.  In  a  paper  read 
bef  lire  the  American  society  of  microacopist*.  August, 
1885.  publishfd  in  the  Proceeding*  of  the  society.  I 
say  ;  "  Wb'ni  oli^omarparine  or  butterine  is  newly 
mtid<_<,  crvstnls  of  fat  are  seldom  observed  in  it  when 
viewed  under  the  mieroiicope  ;  but  in  cnirso  of  timn, 
owin^^  to  ils  bfin?  subjected  to  liK'ht  and  increase  nf 
temperature  in  stores,  it  exhibits  crystals  of  fat  more 
or  less.  In  butter  substitutes  of  commerce  the  crys- 
tals are  seMom  absent. '^ 

Scienre  further  says:  '"Apparently,  Dr.  Taj-lur 
prepared  his  auuual  report  with  theH«  resull8  in 
mind,  for  there,  and  iu  his  paper  before  the  annual 
in*':<etiug  of  the  .^.merican  Boci«ty  of  microKcopiHtH  at 
CliantiiUqna,  Aug.  10-16.  he  gives  his  method  a  still 
different  exposition. "  Answer  :  The  most  iinp«  trtAut 
part  of  this  scuteuce,  to  me,  ia  its  personal  character. 
It  contains  au  indirect  charge  that  I  so  altered  my 
official  report  to  the  oommiBMiouer  of  agriculture  aa 
that  it  might  aj)pear  that  I  had  auticij)at€'d  Professor 
Weber  in  hi«  novel  views  and  oxperiineutn.  It  ia 
Hnffioiout  to  SAv  that  my  official  report  was  placed  in 
the  hands  of  Colonel  Nesbit.  chief  clerk  of  th*  de- 
partment  of  agriculture,  ot  l4?aKt  six  mouths  before 
Professor  Weher  made  his  exiierimeuta.  The  points 
to  which  Science  allmles  are  all  contained  in  my  re- 
port t«)  Proft^Hsor  KelUcott,  secretary  t<>  tho  American 
society  of  microscfipiats,  at  Buffalo,  N.Y.,  iHeut  him 
by  mail  Oct.  7,  I.HH5,  and  were  not  afterwards  altered 
by  me,  as  the  publishing  committee  will  testify.  In- 
(lefKindeutly  of  all  this,  there  ia  on  file  iu  the  depart- 
ment of  agriculture  a  eopj'  of  my  original  report, 
made  by  one  of  the  clerka  of  the  »tuti)4tical  bureau, 
over  one  year  ago,  which  agrees  with  my  published 
offloial  report,  So«?n<?e  further  ftays  ;  '*  Dr.  Taylor's 
tirst  step  is  now  to  search  for  fat  cryatala  iu  thn  test 
sample  liy  [>Iain  transmitted  light."  Answer :  As 
has  been  showu,  this  was  my  methtKl  for  the  first 
several  years,  for  the  simple  reason  that  lard  crystals 
are  by  this  means  eft.sily  detected,  but  I  aubsequeutly 
discovered  tliat  the  crystaU  of  beef-fat  could  not  be 
properly  detiued  without  the  aid  of  polarized  light. 
SHeucr  further  says  :  "  By  the  application  of  polar- 
ized light,  '  amorphous  crystals,'  whatever  these  may 
be,  may  be  detect*^d."  Answer  :  I  have  applied  this 
term,  '  amorphouH  crystala,'  to  mottled  fats  which, 
seen  by  polarized  light  without  selenite,  exhibit  no 
particular  form  or  structure,  but,  seen  by  polarized 
light  with  selenite  i)Ute,  exhibit  specks  and  prismatic 
colors,  thereby  showing  their  crystalline  condition. 
SHenvr  further  says:  "  To  determine  whether  these 
nnif>rphou8  crystals  are  of  beef-fat  or  •.>f  lard,  tho 
Haiu])le  is  boiled  and  slowly  cooled,  as  already  do- 
scribed,  and  mounted  in  oil."  Answer:  InmyoiB- 
cial  report  I  say :  "  Having  first  examined  the  sus- 
pected material'  under  the  microscope,  it  may  be 
boiled."  The  precaution  of  a  preliminary  examina- 
tion by  polarized  light  is  highly  necessary,  for,  should 
the  sample  coutaiu  a  large  per  cent  of  butter,  boiling 
might  cause  it  to  crystallize  in  large  globose  bodies, 
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by  which  the  siunll  orysUlH  of  lard  ftiid  otLor  fate 
might  be  ftbRorlietl  aiirl  tJiertuby  eflCftpfl  dctu ctioiu  in 
the  case  of  a  true  oleoiuargnriiits  which  con»i«tH  al- 
moftt  wholly  of  '  oloo/  Hip  prooeHH  of  boiliiig  would 
(\,-  '  ;  '  --'  '  '•  ory»ti»lH  without  eroas,  which  would 
Xj.  u  form  by  the  small  quantity  of  but- 

tti  -^     -  ,     Mild. 

Scirnrf  furtlior  (iny%:  '*  Under  these  couditions,  he 
now  fludi*,  in  accordance  with  Profesaor  Weber,  that 
butter,  lard,  and  l>eef-frtt  all  give  globular  crystal- 
lint)  bodies  which  (apparently  with  the  exception  of 
lard)  "^how  the  St,  Andrew's  crowj."  Answer:  Science 
is  niisiufornied  in  this  cose.  The  above  statemeut  is 
not  in  ftcconlance  with  th«  facts.  Professor  Weber's 
laugimge,  in  bnlletin  13.  is:  "The  butter  revealed  a 
veil  marked  black  cross  ;"  "  the  lard,  small  irregu- 
lar stellated  Iwdies ;"  *' beef-fat,  only  small  sWllate 
oryBlttls."  The  loHt  is  an  erroneous  description  of 
beef-fat,  however,  which  haa  a  branchtnl  an<l  foliated 
crystal.  It  must  be  coufesftod  that  Proftfssor  Wt-ber 
has  an  odd  way  of  '  corrobi»mtiug  '  tliu  currectueutt  of 
my  experimeut«,  —  employing  '  oleo  oil'  instead  of 
rendered  beef  kidney  fat,  according  to  the  Btntement 
in  my  '  abstract.'  '  Oleo,'  a  aubstnnce  not  mentioned 
in  my  experimeutB.  is  no  more  beef-fat  than  phenic 
alcohol  is  coal-tar,  olUiough  the  one  is  a  product  of 
the  other.  Scirnct  Rays ;  "The  above  account  of 
Dr.  Taylor's  method,  bb  at  present  deBcribed  by  him, 
is  drawn  mainly  froui  his  last  ann\ial  report  to  the 
commissioner  of  agriculture."  Answer  :  Science  is 
in  error  on  this  point.  The  points  referred  to  by 
Setetnce  are  taken  mostly  from  my  open  letter  to  Pro- 
fesHor  Sturtevant,  ami  from  Profet«or  Weber's  bul- 
letins 13  and  16,  of  the  Ohio  experiment  station.  My 
method  of  detecting  oleomargarine  has  nowhere  ap- 
peared in  the  columns  of  Science,  nor  in  the  reports 
of  Professor  Weber.  My  official  report  for  1885  was 
not  issued  when  Professor  Weber  published  the  pajter 
of  March  1,  18H6,  nor  does  he  seem  to  have  been 
aware  of  my  other  ptiblieations  mentioned  in  this 
paper.  In  jwint  of  fact.  Professor  Weber,  unfortu- 
nately, undertook  to  discuss  my  method  of  detecting 
oleomargarine,  by  reviewing  au  abfitmct  that  did  not 
Bo  much  OS  mention  the  subject.  In  cnuclusion. 
Seienet>  says:  "We  shall  endeavor  to  keep  our 
readers  informed  of  the  changes  which  the  method 
undergoes  in  the  future."  This  last  is  to  me  the 
most  gratifying  aenteuoe  in  the  whole  article. 

THOMi.S  TATT.OB,   M.D., 

Microseopiat,  U.S.  c/cpf.  of  agrie. 


Anemometer  exposure. 

I  haye  been  allowed  space  in  recent  iasnes  of 
ScieuM  to  call  attention  W  errors  which  may  arise 
from  the  position  of  thermometers  and  barometers 
relative  to  snrrfiuuding  objects:  may  I  now  call 
attention  to  similar  errors  which  may  arise  from 
badly  placed  anemometers  V  The  subject  is  not  a 
new  one,  but  I  wixh  to  urge  the  necessity  of  a  more 
uniform  exposure  than  that  now  used  by  our  signal 
serrioe.  According  to  the  Associated  press  reports 
of  the  storm  of  Oct.  14  and  15  in  the  lake  region,  the 
wind  tore  through  the  trees  of  the  Chicago  public 
parks,  on  the  momiug  of  the  14th,  with  the  fury  of 
a  hurricane,  twisting  saplings  off  and  burling  them 
over  the  tops  of  large  trees,  littering  the  streets  with 
broken  trees  and  shattered  Hign-bonr<ls,  and  tloujolish- 
Ing  at  least  two  buildings  ;  and  all  this,  according  to 
the  same  despatch,  while  the  wind  was  "blowing 


with  a  velocity  of  20  miles  au  hour."    - 

came  from  snmmTHMu^  t*>wns,     T). 

oil  tluK  dama 

that  I  wrot^ 

obsez-ve*!  wii*u  >•  •■m  ,iir-  ..n  , ..  ,.  ii,  ...ww  . 

foUowng  :   "Oct.   14,  IKHG,  max.  vul.  of  \ 

27atl2-.^H  P.M.;  vel.  at  7  a.m..  8.F  .  11 

8.W.,  28;  at  11  p.m.,  S.W.,  11."     "W  i 

40  miles  per  hour  are  not  tmfreqnf- 

Boston.     On  Oct.  ill  the  anem«»i' 

signal  office  showed  a  maximum 

and  on  April  G  a  maximum  velo<  ■ 

in  neither  case   wits  there  auy    ' 

overturned  trees  and  injured  oi 

This  seems  to  show  that  wind    vel 

from  Boston  caziuot  be  compared  vkit  I 

reported  from   Chiwigo.     Not  ouly   • 

pare  two  stations  of  the  signal  office  < 

cunuot    compare    wind    velocities    fl 

different  ye^ra  at  the  same  station. 

years  high  wind  velocities  have  been    i.,  . 

(piently   recorded   at  the  Boston   si^iml    ■ 

previously,   and   we   lind    that    while     th 

monthly  wind  movement  at  B<:>Htou  from  I  - 

was  (i,030  miles  (see  Iteport  chief  8igtwl  *••■' 

the  moan  monthly  movement  duriiu 

years   has  been  M,120.      Are  we    hei. 

that  Boston   is  becoming  a  wLn'i"  — 

not.       The     signal    otQce    at      I 

from  one  building  to  another  b 

since   then  the   velocities    have     Itwn    Ir 

previously,  jind  are  no  doubt  dnp   to  tl. 

position  of  the  anemometer.     But  even   w  . 

tiuuous  expoMure  of  an  auemometer  at  the  ^ 

it   is  doubtful,    as  anemometers    are    now 

whether  wind  velocities  from  different  directioas  c 

be  compared  witli  fme  another.     Tb«-rf  arf  inruj 

mometers  —  a  Draper  and  a  Hahl  —  <  • 

the  observatory  at  Blue  Hill.  These  n 

feet  above  the  roof  of  the  tower  and  about » 

above  the  parapet.    Th©  Uahl  anpinom(>t«*r  ]•  ■ 

on  the  south  aide  of  the  (' 

the  east  side  of  the  tower 

diameter.     During  the  hist  u. , 

been  seventeen  days  on   >vhirh  the  prerafBagl 

was  from  the  west ;  and  on  all  of  tbeao  eatotpH  taC 

the  total  daily  movement  shown  by  the  Hohl  vM 

larger  than  that  shown  by  the   Draper.     On  IbM* 

seventeen  days  the  average  daily  niorenient  abe** 

by  the  Hahl  was  4:18  miles,  and   by  the  Drmpcr  4tl 

I>uring  the  last  six  months  there  haa  bean  itfQ  ib<J« 

on  which  the  prevailing  wind  was  from  the  nortk,  sM 

on  all  but  three  the  Draper  recoidi<d  mor..  tliMi  ii» 

Hahl.     On  these  ten  days  the    l 

meut  shown  by  the  Draper  was  '.'• 

Hohl,  34€.     This  seems  to  show  thu: 

from  different  directions  recorded   i 

meut  cannot  be  compared  with  eocli 

the   differences   in   this   case  are    not  lor^. 

think  the  Blue  Hill  anemometers  arr  V,..ti..» 

than  many  of  those  of  the  signal  %<\ 

near  the  edge  of  tall  bnUdings,  and   ii 

descent  on  one  side  of  them,  and  a  iuQ|{  twil  ^ 

series  of  roofs  on  the  otht^r. 

As  a  sequel  to  this,  I  mi^' 
large  errors  which  may  arih- 
of  the  signal  service  rain-gu.!^., 
this  is  genendly  recognized. 
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•itU 

"Tii»r,  itioa^ 

-J 


>tt«Dtioia  la  tm 
bad  anxMSif 

^vMifa.bntltl^, 
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Blue  Bill  meteor,  observ.,  Nov.  10. 
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1814,  to  December,  1831.    The  death  vr&s  aUo  aii> 
noattced  of  Charles  C.  PbilHpB,  a  aienih«ir. 


H|y  of  natural  seienees,  Philarlelphia. 
B3^f-  John  A.  Ryder  exhibited  drawinf^s 
ifcryo  of  the  paradise  fish,  Macropus  venua- 
in  conooction  therewith,  answered  stric- 
I.  recent  English  writer  on  his  inve^itigatiorifl 
;    th»»  buoyancy  of    fish  eer^s.     It  had  been 

tf  1...  o^^..;^,u't;,ed  the  buoyancy  of  certain 
t  >'nr:«  of  oil   globules,  whereas 

n  itod  that  the  oil  drops  were  not 

of  the  bu.jyancy  of  the  cod's  eggs,  a  gtate- 
ich  his  critic  bad  overlooked.  On  the  other 
I  total  volimie  of  oil  drops  in  the  epgs  of  the 
fish,  which  are  hatched  in  fresh  water,  is 
ith  of  the  whole  mass,  and  they  will  float, 
I  circumstances,  until  the  oil  is  separated, 
ty  immediately  sink.  In  the  tauto^^  the  e^gs 
&nt,  although  there  are  no  oil  drops  present, 
of  drawings  wan  exhibited,  illuBtrating  the 
fish  ova  can  be  distinguished  by  the  amount, 

id  disposition   of  the   oil   globules. Dr. 

Al-  Koeoig  described  a  mineral  from  the 
«t«rn  part  of  Colorado  which  was  at  first 
to  be  (in  otq,  but  which  proved  on  exami- 
I  be  a  silicate  allied  to  black  garnet  or  mel- 
nstead  of  the  usual  one  or  two  per  cent  of 
tide,  it  contains  eight  per  cent  The  con- 
nder  which  the  titanium  is  present  is  yet  to 
mined.  It  probably  replaces  silicon  with 
livalents,  and  aluminum  with  three.  The 
occurs  in  irregular  ma&aes  in  a  greenish 
which  if-  also  somewhat  abnormal  in  com- 

aod  may  be  a  new  species. Dr.  DoUey 

to  A  description  of  a  supposed  Ben.<se-organ 
m,  a  flinall  button  dike  organism  allied  to  the 
M,  published  by  Conn  and  Beyer  in  the  , 
)f  Johns  Hopkins  university.  The  speaker 
»  carefully  over  their  work,  and  had  found 
BO-catled  sense  organ  is  merely  a  mucous 
imishing  a  plentiful  secretion,  which  is 
>ver  the  tentacles  with  the  effect  of  entao- 

J  organisms  on  which  the  animal  feeds. 

1  Ford  exhibited  some  remarkably  fine  speci- 
tbe  bloody  clam.  Area  pexata,  from  Green* 
y,  illus^trating  the  fact,  which  he  bad  before 
ed,  that  the  species  increases  in  size  as  it 
th  and  east.  A  fine  suite  of  s^iecimens  of 
oonceotricas,  also  from  the  New  England 
as  shown  and  described.  The  mature  shells 
tya  found  in  one  or  two  fathoms  of  water, 
taken  in  large  numbers  by  the  fishermen 
igs.  Mr.  RedQeld  stated  that  the  muscles  of 
en,  known  as  scallops  in  the  market,  which 
rred  at  the  tables  of  Mount  Desert,  were 
ban  thoee  eenred  in  New  York,  and  were 
1  from  the  Pectea  mai^ellanicus  ;  the  concen- 
according  to   Mr.   Tryon,  not   being   found 

f    Cai>e  Cod. Professor  Heilprin   stated 

rtens  collected  on  the  coast  of  Florida  hopped 
iter   being   taken    from    the    water,    as   do 

Kbe  motion  might  be  due  to  the  violent  ex- 
air  from  between  the  valves.  He  had 
led  at  Nantucket  that  the  scallops  migrate 
nombers,  and  that  they  and  the  star-fishes 
and  disappear  at  the  same  time.- — The 
'  John  S.  Haines,  on  Nov.  4,  was  announced. 
the  »on  of  Reuben  Haines,  who  was  the  cor- 
ing secretary  of  the  academy  from  Feb.  15, 
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Institute  of  social  scien<'4',  AVu"  York. 

Ifov.  11. — Robert  B.  Porter,  A  practical  view  of 
protection,  which  was  discussed  by  Messrs,  E.  J. 
Dounell,  Graham,  McAdam,  and  Dr.  Van  Buren 
Deualow. 

iVor.  25.  —  Edward  Q.  Clark,  The  basic  law  of 
ownership. 

BiologiccU  aoeiety,  Washington, 
Nov.  13.  —  Filip  Trybom  of  Stockholm.  Recent 
progress  in  zoology  in  Sweden  ;  J.  W.  Chiokering, 
jun..  Travels  in  Alaska  ;  W.  H.  Dall,  Historical  nofcee 
on  the  department  of  mollusks  of  the  U.  S.  national 
museum. 

Torrey  botanical  club,  New  York. 
Nov.   9.  — J.    S.    Newberry,    The   food   and   fibre 
plants  used  by  the  North  American  Indians. 

Brookville  Hociety  of  natural  history,  Brookville,  Ind. 
Nov.  9.  —  Edw.  Hughes,  Some  habits  of  the  ant 
lion  ;  E.  R.  Quick,  Biographical  sketch  of  Rufus 
Haymond  ;  0.  M.  Meyncke.  Some  introduced  plants 
and  a  suppleniental  list  of  Franklin  county  plants  ; 
A.  W.  Butler,  Arvicola  riparius,  a  destroyer  of  sweet- 
potatoes  and  other  root-crop«,  with  notes  on  the  late 
breeding  of  the  species. 
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period  in  the  development  of  a  science  at 
obaerration  is  supplemented  by  experi- 
tion  linn  long  been  recognized  as  one  of 
I  importance.  Moreover,  if  the  nature  of 
l^ience  thus  ailvance<l  seems  to  be  such 
he  eoiploytnent  of  the  new  inatrunient  is 
ed  by  the  positing  of  a  more  complete  and 
Iftc  BLaiid')K)int ;  if.  in  other  words,  the  in- 
»  of  the  experimental  stage  is  as  valuable 
eory  as  for  practice,  —  the  importance  of 
ep  ia  certainly  increased.  There  are  many 
lovr  living  who  could  have  witnesse<l  the 
kings  of  this  movement  in  psychology,  and 
Its  life  with  their  own.  Notwithstanding 
pat  enthuBiasm  with  which  this  departure 
Mled,  —  an  enthusiasm  which  in  its  short 
haa  experienced  many  ups  and  downs,  — 
idy  haa  been  taken  up  more  largely  aa  an 
ion  Ihan  as  a  serious  life-wurk.  Many 
Its,  moetly  physicists  or  physiologists  or 
ts  (Helmholtz,  Mach,  Hennlg.  Preyer),  have 
up  the  limited  portion  of  the  subject  in 
tJwy  were  most  interested,  and  devoted 
jlves  to  it.  The  greatest  advances  of  any 
indoubtedly  resulted  from  the  labors  of  such 
On  the  other  hand,  the  propoundera  of 
Jogical  systems  have  not  l>een  slow  in  in- 
Bting  the  resulta  and  conceptions  of  the 
jovement  iuto  their  doctrines,  not  always, 
l)e  ad<lcd,  with  a  very  congruous  result.  But 
re  many  indications  that  an  essential  condi- 
the  nourishing  of  scientific  psychology  is  the 
K'^  of  special  ista  devoted  to  its  cause,  with 
Qdvantagi?!^,  Ix>th  material  and  intellectual, 
position  in  a  flrst-claas  university  can 
Ifchology  is  ready  to  emerge  from  the 
ate;  and,  having  given  assurance  of 
ncy,  it  asks  for  a  home,  or  rather  for 
University  of  Leipzig,  owing  to  the 
ofc«eor  Wimdt,  has  been,  perhaps,  the 
answering  this  call.  Many  young 
ive  gaiued  an  impetus  for  such  work  under 
aon  :  and  a  quarterly  Philowphische 
voted  mainly  to  the  publication  of  re- 
cti in  the  Leipzig  laboratory,  was 
i  yean  ago.  The  articles  relating  to 
topica  in  the  last  two  numbers  of 


this  journal '  will  indicate  the  direction  in  which 
work  is  being  done. 

A  very  interesting  study  is  that  on  the 
'  Memory  for  tone."  by  Mr.  H.  K-  Wolfe.  The 
impetus  to  the  research  was  given  by  the  admir< 
able  study  of  the  memory  by  Dr.  Emminghaus, 
in  which  he  counted  the  number  of  repetitions  of  a 
series  of  nonsense-syllables  neceaaary  to  enable  the 
hearer  to  repeat  the  serieB  from  memory  at  once 
or  after  a  certain  interval.  He  found,  for  ex- 
ample, that  he  could  rei>eat  seven  such  syllables 
when  read  to  him  but  once  ;  if  there  were  twelve 
syllables,  they  would  have  to  be  repeated  sixteen 
times,  and  if  twenty-four  syllables  forty-four 
times  Itefore  they  were  memorized.  Mr.  Wolfe 
very  justly  remarks  that  what  is  here  understoo*! 
by  memory  is  the  power  to  reproduce,  and  that 
there  is  a  more  simple  and  retentive  forot  of 
memory,  which  consists  in  the  power  to  recognize 
as  familiar  an  object  that  has  been  presented  to 
the  senses  before.  A  very  common  illustration  of 
this  is  seen  in  the  fact,  that,  on  reading  a  book  a 
second  time,  we  recognize  a  great  deal  more  of  it 
than  we  could  have  told  of  it.  .So,  too,  we  can 
recognize  at  least  ten  times  as  many  shades  of 
color  as  we  can  see  In  the  imagination,  can  under- 
6t4ind  more  words  than  nro  in  our  usual  vocabu- 
lary ',  and  so  on.  It  is  this  simpler  form  of  memory 
that  Mr.  Wolfe  studies.  A  series  of  nearly  30<) 
vibrating  metal  tongues,  giving  the  tones  through 
fiveoctavejj,  from  32  to  1,034  vibrations,  was  at  his 
disposal.  These  tongues  gave  tones  differing  by  2 
vibrations  only  in  the  two  lower  octaves,  and  by  4 
vibrations  in  the  three  higher  octaves.  In  the 
first  series  of  experiments  a  tone  was  selected,  and, 
after  sounding  it  for  one  second,  a  second  tone 
waa  sounded,  which  was  either  the  same  as  the 
first,  or  different  from  it  by  4,  8,  or  12  vibrations 
in  different  series.  Tlie  person  experimented  upon 
was  to  answer  whether  the  second  tune  was  the 
same  aa  the  first,  thus  showing  that  he  recognized 
it,  or  whether  it  was  different,  and,  if  so,  whether 
it  was  higher  or  lower.  Of  course,  the  interval  of 
time  between  the  two  tones  was  an  important 
factor.  The  projjortionate  number  of  correct  judg- 
ments, and  the  smailness  of  the  difference  of  the 
vibration-rates  of  the  two  tones,  would  measure 
the  accuracy  of  the  ton©  memory.  It  appeared 
that  one  could  tell  more  readily  whether  the  two 
tones  were  alike  than  whether  they  were  different, 

'  Phitototjhtfhe  «tWtni.  nerausgegetwu  von  Wii.mHOl 
WUNDT.    Band  ilL  b«fte  3,  4.    Lelpslg,  IfngtlmuMt,  Vm,    B". 
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although  in  Itoth  caaes  the  accuracy  of  the  memory 
was  remarkably  good.'  When  the  tonee  were 
really  equal,  they  were  rec-ognized  as  such,  on  the 
average,  in  from  seventy-five  to  eighty  per  cent 
of  all  cases.  In  using  tones  differing  by  only  4  or 
8  vibrations,  though  the  difference  was  very  often 
clearly  perceived,  the  direction  of  it,  whether 
higher  or  lower,  wa«  not  always  clear,  and  even  in 
differences  of  12  vibrations  there  was  little  confi- 
dence in  one's  judgment.  This  seems  to  l>e  a 
peculiarity  of  auditory  sensations :  for  in  sight 
you  can  almost  as  readily  say  that  a  shade  is 
lighter  or  darker  than  another  as  that  it  is  differ- 
ent ;  you  cran  almost  as  soon  detect  the  direction 
in  which  a  p:>int  is  moving  along  the  Bkin  as  you 
can  detect  the  motion  itself.  But  the  main  point 
is  the  effe(-t  of  the  time-interval  between  the  tone 
and  its  reproduction.  This  was  varied  from  1 
second  to  30  seconds,  or  even  to  60  secxinds,  or  130 
seconds  in  some  experiments.  The  general  result 
is.  that  the  longer  the  interval,  the  smaller  the 
chances  that  the  tone  will  be  recogni/^ed  ;  and  this 
process  of  forgetting  takes  jilace  at  first  very 
rapidly,  and  then  more  slowly.  It  is  made  prob- 
able that  the  interval  must  increase  in  a  geometri- 
cal ratio  to  produce  an  arithmetical  series  of  (ap- 
proximately) equal  degrees  of  forgetting  ;  i.e.,  the 
curve  is  logarithmic.  This  law  is  subject  to  con- 
siderable variations,  one  of  which  seems  to  be  con- 
stant and  IS  {peculiar  :  namely,  there  seems  to  be  a 
rhvthm  in  the  memory  itself,  and,  after  falling,  it 
recovers  slightly,  and  then  fades  out  again.  Among 
other  results  were  that  the  accuracy  of  the  tupmo- 
j*y  decreases  as  the  pitch  of  the  tone  is  lowere*! 
(within  limitw) ;  that  relatively  high  tones  tend  to 
be  judged  too  high,  and  low  ones  too  low,  by  un- 
musical ears  :  that  tire  effect  of  practice  is  at  first 
marked,  but  soon  diminishes  an  is  its  general  law^ ; 
and  that  the  recovering  power  of  the  ear  is  so 
great  that  fatigue  lias  little  effect.  To  prove  the 
last  proposition,  experiments  were  made  for  one 
day  from  8  a.m.  to  7  P.M.  (with  ten  minutes  inter- 
mission). 

A  subject  that  his  always  receive<l  great  atten- 
tion at  the  Leipzig  laboratory  is  the  measurement 
of  the  time  of  jiaychic  processes.  These  have 
been  conveniently  divided  into  three  kinds:  1', 
the  reaction  time,  which  is  simply  the  time  after 
the  application  of  the  sense-stimuUis  necesfeary  for 
an  individual  to  record  the  fact  that  he  has  re- 
ceiver! tlvp  eensation  ;  2°,  the  distinction  or  per 

•  Very  uufortunntply,  >1r.  Wolf<»,  lu  tAbulattng  his  re- 
sults, baa  worked  upon  a  r&lae  mathematical  prorooa,  and 
boa  tbuH  made  it  f  mposeiblo  to  draw  oouclustoDb  regardio^ 
tbe  rocoKuUloQ  of  tbo  fliuf  iutervolH  of  tone.  Prom  the 
origlBo)  records  auch  conclufltoiiv  could  be  drawn.  1  am 
thus  forced,  ou  tblB  account,  to  epeak  only  of  the  recognition 
of  equality  of  toue,  and  even  to  mnku  allownncefl  In  ntatlug 
theM. 


oeptJon  time,  which  is  the  additional  tiuie 
sary   for   him   to  appreciate    the   nnture  c< 
sensation,  e.g.,  whether  a  light  was   red 
S**,  the  choice  or  will  time,  which  iathe  i 
time necessiry  to  react  In  a  certain   way  cm 
reception  of  a  certain  sensation,  e.g.,  to  preati 
key  with  the  right  hand  when  the   red  light  ; 
pears,  with  the  left  hand  or  not  at  all  for  the  I 
light.     Or.  J.  M.  Cattell,  in  a  recent  re  inre 
tion  of  a  large  part  of  the  field,  bos  broti 
notice  several  new  facts,  and  has  improv 
method  in   many    respects.     To    insui^e 
against  any  variations  in  the  working  of  his  i 
paratus,  Dr.  Cattell   devised  a  uiean-i  of  contnl'l 
ling  it,  an  essential  part  of  the  device  being  tin*  fc*  ' 
termination  of  the  most  suitable  strengtli  of  cnmal 
for  running  the  ehroQoscope.     The  time  is  novderf 
OQ  a  Hipp  chronoscope.  which,  by  the  rel«iM(>  (tf  • 
magnet  and  the  springing  back   of  it>e  sam«,ic>_ 
cords  intervals  of  one  one-thousandth  of  a  stcvti 
A  falling  screen,  at  a  point  in    if)   fall, 
reveals  a  card  or  color,  if  that  i8  the  sen 
luB,  or  can  convey  a  shock  to  the  finger,  etc^ 
at   the   same  time  releasee   the    cna^et  of 
chrouoHcoi>e,  and  sets  the  hands  of  Ibe  dock  i 
motion.     Tlie  reaction  of  the  observer  is 
either  by  closing  a  key  connected  with  the  cUronon 
scope  -with  his  hand,  or  by  speaking   throoj^ii  a 
tube,  which,  like  the  hand-key.  has  the  effert  cl 
instantly  stopping  the  clock.     One  can  then  i 
on  the  chronoscope  (he  interval  of  time  betve 
the  two  events.     In  this  way  it  was  found,  Ml 
result  of  520  exjieriments  on  each  of  twoc 
extended  over  a   period  of  six  months,  thut 
reaction  time  for  daylight,  reflected  from  a  wl 
surface,  was  quite  constant,  and  was  about  ,14$« 
a  second  (strictly,  .151  of  a  second  for  one,  .l*Ifl 
a  second  for  the  other  observer),  it   bein^  ,    '^ 
teriiil   whether  the  reaction  was  tuade 
right  or  the  left  hand.     Bui   it   takes   . 
second  longer  lo  record  the  reaction  by  mov 
lips.     It  is  u-sually  considered  that  the  state  < 
attention  has  most  effect  on  the  re«<;t}on 
but  Dr.  Cattell  found  that  the  disturbance 
by  the  ticking  and  ringing  of    metronotues  whi 
l>eU  attachments  affecte^t  the  reaction  very  slij^li 
indeed,  and  explains  thin  divergence  from  tb« 
Kults   of   other  experimenters,    by     the    iinu 
amount  of  practice  which  he  had  in  such 
menlB.     In  other  wonls,  the  proc»<B8  was  t(v>  nolv 
matic  to  be  affected  seriously  by    the  attc^tiaa 
Again  :  if  the  attention  be  dit»tracled  by  the  i 
lal  operation  of  repeatedly  adding  17  to  a  meri 
numbers,  the  time  is  more  seriously  le»gth«Md^ 
and,  if  the  observer  makes  a  great  effort  toi 
the  time  can  be  slightly  shortened.     He  hIsos 
that  this  extreme  state  of  attention  can  be  i 
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for  onJy  about  one  second.     The  two  ob- 
Bhow  some  imlividual   variations,  all  of 
indicate  that  the    proceeaes    were    more 
reflex  in  Or.  Cattell's  case  than  in  that 
'iate.     It  is  argue*!  that  the  cortex  is 
in  the  reaction,  and  that  perception 
have  no  part  in  it. 
:ng  to  perception   times,   the  observer  i8 
to  react  only  if  IhM  card   which  the  falling 
screen  reveals  Ims  a    white  surfat'e,  and 
do  nothing  at  all  if  it  has  a  black  surface, 
ditionai  time  nec«wsary  to  recognize  the  white- 
'  the  surface,  and  to  send  out  the  volun- 
ipuliie,  was  for  the  one  observer  .061  of  a  sec* 
or  the  t)ther,  .095  of  a  second.     This  time  Dr. 
thinks  should  be  divided  equally  between 
>  operations,  because  in  the  simple  reaction 
Deing  of  the   key   was  entirely  automatic, 
trse,  it  no  longer  makes  any  difference  how 
ition  is  made.     Tt,  however,  takes  a  little 
if.  instead  of  a  white  surface,  a  colored 
is  used,  though  the  observer  has  Bimply  to 
[Uish  that  it  »9  not  black.     If  the  color  is  to 
inguishei,  and  in  each  case  can  be  one  of 
olor^,     then    the    perceplion-and-will  time 
W  and  -110  of  a  second  respectively  for  the 
beervere :  if  tlie  color  can    be  one  of   ten 
and  .117  of  a  second.     In  other  words, 
it  .0058  of  a  second  longer  to  distin* 
of  ten  colors  than  one  of  two,  but  .038 
nd  longer  to  say  what  the  color  is  than 
was  not  black.     In  a  similar  way,  if  two 
to  be  distinguished  from  one  another, 
of  two  colore,  the  time  is  lengthened  by 
of  a  second.     If  a  letter  is  to  be  dis- 
out  of  ten  letters,  it  matters  greatly 
letter  is.     E  is  the  most  difficult  to  read, 
difficulty  of  five  letters  experimented 
A,  Z.  B,  E.     The  perception  time  for 
inglish  words  is  somewhere  alwut  .142  of  a 
it  is  slightly  longer  for  long  words  and 
ids  in  a  foreign  language.     A  very  impor* 
tnt  is,  that  the  perception  time  for  words  is 
g^litly  longer  than  for  letters :  thus  show- 
tlie  former,  not  the  latter,  is  the  reading 
Finally,  if  small  pictures  of  such  familiar 
at!  a  tree,  hand,  etc.,  be  used  instead  of 
the  tinie  is  found   to   be   shorter,  and   is 
qiial  to  that  for  seeing  a  color.     A  picture 
a  simpler,  le^  abstract  sign  than  a  series 

B. 

remains  the  will  or  choice  time.  We 
n  in  the  fleries  of  ex(>erirnent8  just  de- 
that  a  will  time  has  already  entered.  If  we 
the  form  of  experiment  so  that  if  a  red 
ppcHrs  the  right  liand  is  to  react,  and  if  a 
left  bund,  the  time  is  lengthened  by  .036 


of  a  second.  In  the  former  case  the  same  hand 
always  reacted ;  now  the  motor  impulse  is  to  be 
sent  in  a  certain  direction.' 

A  very  interesting  form  of  the  experiment  con- 
sists in  letting  the  dififerent  kinds  of  reaction  be 
the  names  of  the  colors,  letters,  pictures,  or  words  ; 
in  other  words,  to  measure  the  time  necessary  to 
read,  i.e.,  to  see  and  name  them.  Four-tenths  of 
a  second  was  thus  found  as  the  time  necessary  for 
reading  a  letter.  Similarly  the  time  necessary  for 
reading  a  one-place  number  was  found  to  be  about 
.360  of  a  second,  it  taking  only  .033  of  a  second 
longer  to  read  two-place  numbers,  and  only  .085 
of  a  second  longer  for  a  three-place  than  a  two- 
place  number.  As  regards  words,  it  was  found 
that  it  took  longer  to  read  (not  including  pronun- 
ciation) long  than  short,  and  foreign  than  vernac- 
ular worrls.  To  name  a  short  word  in  one's  native 
language  requires  .111  of  a  second,  which  is  .050 
of  a  second  less  time  timn  it  takes  to  name  a  let- 
ter ;  thus  showing,  that,  aa  we  constantly  read 
words  and  seldom  letters,  the  association  between 
the  concept  and  the  name  is  much  closer.  An 
interesting  result  as  regards  color  is  this:  that, 
while  it  takes  less  time  to  perceive  a  color  than  a 
le"ter  or  word,  it  takes  quite  a  long  lime  (.343  of  a 
second)  to  tind  the  name  of  the  color.  The  associa- 
tion between  a  color  and  its  name  is  a  loose  one. 
The  names  of  the  more  familiar  colors  were  found 
in  considerably  lea-s  time.  The  average  time  for 
naming  a  picture  is  about  equal  to  that  for  nam- 
ing a  familiar  color.  Familiarity  is  again  an  im- 
portiint  factor  :  it  took  least  time  to  name  a  •  hat.' 
longest  Ui  name  a  •  teapot.'  By  way  of  summary, 
the  following  table  will    be  found    convenient.' 

UoacUon     time  for  tlgbt      =  .ISOaeo. 

t'eruapilou  iLtne  for 


Will  time  for  oolore 
"       "      "  pictures 
»       «      «'  letters 
"       "      "  wonla 


tight      =  .010 

color      =  .006  " 

picture  =  .109  •• 

letter     =  .120  " 

a  (Bliort)  word      =  .185  " 


:.1M0 

=  .156 
=  .106 


There  have  thus  been  recorded  the  times  of  some 
of  the  simpler  mental  activities,  and  the  under- 
standing of  the  iiiglier  psychic  processes  has  thus 
been  made  more  ^y.  The  times  of  these  pro- 
cesses Dr.  Cattell  supposes  will  become  shorter  in 
the  course  of  evolution  "  and  we  will  live  so  much 
the  longer  in  the  same  number  of  years." 

Finally,  a  very  painstaking  research  by  Dr. 
Alfred  Lehmann  deserves  mention.     His  object 

>  Tbe  perception  prooeee  is  also  allgtitly  but  not  ma- 
terially different. 

*  The  Qnal  section  of  the  paper  Itt  devoted  to  showing 
that  extreme  attoutton  can  shorten  central  oporaUouti ;  that 
the  effect  of  practice  ta  first  marked,  but  aoou  reachn«  lu 
limit  (as  automatism  »ela  la) ;  that  fatigue  ta  not  aa  raadtljr 
brought  on,  and  la  not  aa  disturblog  a  oause  aa  Is  UAually 
auppoeed. 
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Pl^rdfl  itkpe,  one  must  remember  that  a»  early  as 

.  it  waa  shown  that  tht-'e  could  be  and  were 

I  by  voluntarily  dislocating  the  knee-joint. 

the   knees   of  one   of  the  ori^'inal    Fox 

\  sulHcient  to  prevent  the  appearance  of 

It  %ritl  be  impossible  to  detail  the  many 

vices  to  prevent  fraud  of  wiiich  Mrs.  Sidgwick 

ikiled  berseH  :  bnt  the  reading  of  tijese  extends 

Q€'*s  appreciation  of  the  conjuring  art.     Pcrliaps 

he  most  ingenious  device  was  that  of  placing  tlie 

imm  in  a  hammock  connected  with  a  spnng- 

whicli  recorded  the  weight  of  the  bani- 

and  its  contents.      If  the  medium  herself 

erstonate  J  the  *  materializations,"  her  steppin;;  out 

the   hammock    would     be    recorded.       "Tlie 

iL'Jinces  ^vere  nearly  unsuccessful  until  the  last." 

the  apparently    gucceesful  ones  an    associate 

ras   in   the   cabinet  for  a  time,    ami    broke  her 

»mise  hy  refusing  to  Iw?  searched   when  leaving 

In   short,    romembering   that    nearly    every 

aedium  wh«j  |ireletid«   to  any    very   remarkable 

[lanife^laticm.  has  been  exposed  at  some  time  of 

liis  or  her  career  ;  that  the  conditions  which  they 

efer  are  tho«*e  most  available  for  trickery  ;  that 

rhen  the  comlitinns  are  rigid  and    unexpectetl, 

mccess  is  rare  (if  it  ever  occurs) :  that  the  kind  of 

[teiit»   by  which   the  spirituali;rits  choose  to  prove 

iielr  theories  are  exactly  the  kind  which  a  con- 

larer  chooses,  —  in  view  of  all  this,  the  aversion 

r  euientitlc  men  to  in  vestigate  such  phenomena  is 

ftrgely   justified.      The   most  (perhaiw  the  only) 

luable  result   of  this  research   is,  as  was  said 

Itiovo,  the  light  it  throws  on  the  psychology  of 

flief,  an*l,  from  a  natural-history  f)OLUt  of  view, 

Jic  willittgnesH  of  a  certain  class  of  humanity  to 

ceiveii  and  to  long  and  search  for  the  phi- 

er's  stuue. 

Mr.  C.  C  Massey  contributes  a  paper  on  the 

^lasibilities  of  mal-observation  in  the  evidences  of 

ipiritualism.    in   which   he  maintains  that  these 

aibilities  have  been  greatly   exaggerated,  and 

liAt,  if  we  simply  take  the  precaurion  of  record- 

ti^  one  simple  observation  at  a  time,  human  te^ 

ituony  is  reliable  enough.     Mr.  Massey  (who  is  the 

fllator  of  Zollners  ' Transceodental  physics') 

attempts  to  show,    by   recounting  seances 

Pith  naionous  mediuios.  that  reliable  evidence  for 

ilie  existence  uf  obscure  forces  exists  in  abundance. 

[  former  president,  Mr.  Sidgwick,  very  projierly 

I  s  note  that  tlie  policy  of  a  psychic  research 

ftv,  far  fr<im  encouraging  this  not  over-moral 

^,  'ihould  distinctly  be  averse  to  having  more 

>  do  with  it  than  is  necessary. 

^wo  papers  by  Mr.  Frederic  W.   H.   Myers  de- 

I  some  notice.     The  lirat  treats  of  "Human 

Dality  in  the  light  of  hypnotic  suggestion," 

ad  is  a  very  exaggerated  estimate  of  the  evidence 


which  this  condition  can  fumi>*h  with  regard  to 
the  nature  of  the  eye.  Tlje  main  idea  is,  tliat  the 
subject  almost  always  resists  the  notion  that  any- 
thing but  his  own  free  choice  determined  the  sug- 
gested action,  and  wiU  invent  the  most  fanciful 
explanations  to  make  an  absurd  action  appear 
rational.  In  other  words,  one  may  even  have  the 
feeling  of  acting  as  a  free  agent,  and  yet  he  con- 
strainetl  by  a  foreign  agent.  —  a  fact,  by  the  way, 
well  known  to  Spinoza.  The  object  of  the  second 
paper  is  to  suggest  that  telepathy  may  be  opera- 
tive hypnotism  ;  that  a  subject  may  be  put  into 
this  condition  by  the  will  of  the  operator  himself 
a  quarter  of  a  mUe  or  more  away.  The  evidence 
produced  is  far  from  satisfactory,  owing,  in  purl, 
to  the  fact  that  the  oliriervenj  who  were  sent  to 
find  out  whether  the  sleep  followed  would  them- 
selves unconsciously  furnish  the  suggestion.  Mr. 
Myei-s  then  proi)ose8  a  serial  classification  of  the 
methods  of  'bypnogeny,'  beginning  with  such 
massive  disturlmnces  as  cause  cataplexy  in  animals, 
and  gradually  leading  up  to  this  new  *  telepathic ' 
hypnotism.  The  scheme  is  in  part  suggestive, 
but  is  premature,  and  adopts  as  proved,  facta  ex- 
tremely uncertain  and  improbable.  The  theoreti- 
cal portion  of  the  paii*  is  extremely  dishearten- 
ing :  such  a  sentence  as  '•  that  pi'rhaps  when  I 
attend  to  a  thing,  or  will  a  thing.  I  am  directing 
upon  my  own  nervctus  system  actually  that  same 
force  which,  when  I  direct  it  on  another  man's 
nervous  system,  is  the  'vital  influence  '  of  mes- 
merists, or  the  •  telepathic  impact '  of  which  Mr. 
Gumey  and  I  have  said  so  much,"  certainly  smacks 
of  anything  Imt  a  scientific  spirit. 

Mr.  Myers,  Mr.  Ourney,  and  Mr.  Podmore  will 
very  shortly  give  a  detailed  statement  of  their 
psychical  researches,  in  a  two- volume  book,  'Phan- 
tasms of  the  living,'  and  to  this  work  Mr.  Myers 
refers  readers  for  farther  information. 

The  present  writer  can  not  ref r.ain  from  asking, 
if  all  the  brain?,  the  lalx)r,  the  money,  and  the 
time  devotenl  to  these  investigations  by  our  English 
cousins  have  yielded  such  meagre  results,  and  have 
le<l  the  way  to  so  much  useless  and  marWeilly 
perverted  thinking,  whether,  as  long  as  the  world 
has  so  many  important  que«lions  waiting  for  & 
decision,  <<j  much  good  cogitative  energy  should 
be  allowetl  to  go  waste. 


RECENT  WORKS  ON  TOPOORAPHICAL 
.SURVEY!  SO. 

The  field  work  of  the  to|>o;i^Tapher  consists  of 
two  (larts,  which  are  entirely  distinct  in  character. 
These  are,  flr«t,  the  work  «>f  location,  which  may 
be  done  entirely  by  angulation,  or  by  angulation 
and   distance   measurements.     It    is   gHometrical 
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work.  Tin's  work  of  location  sorves  only  to  cor- 
rect the  otap  ;  it  forms  no  port  of  the  map  itself. 
The  matt^dir  oi  the  map  is  obtained  by  the  second 
part  of  the  topogi-apher's  work,  that  of  sketching. 
This  is  artistic  work.  Here  we  come  to  a  defini- 
tion of  a  map  from  tlieconstructive  point  of  view. 
It  is  a  sketch,  corrected  by  locations.  The  more 
locations  per  square  inch  of  the  map,  other  tilings 
being  equal,  tlie  better  the  map  ;  but  however 
niuuerous  the  h^cations  may  be,  the  map  itself  is 
none  the  le&s  a  sketch. 

Locations  are  etTected  in  two  ways,  as  noted 
above.  First,  by  angular  roeasurement,  starting 
from  a  carefully  measured  base.  These  measure- 
ments may  be  ma<le  with  the  theodolite  or  plane- 
table.  ^)e^'ond,  by  direction  and  distance  measure- 
ments ;  the  fitrmer  by  compass,  theodolite,  or 
plane-lable,  the  laiter  by  chain,  steel  tape,  o<iome- 
ter,  or  stadia.  Ihese  two  methods  are  frequently 
used  in  combination,  as  in  the  ordinary  work  of 
the  U.  S.  coast  and  geodetic  survey,  where  tlie 
plane-table  stations  and  many  unoccupied  jMJints 
are  located  by  angular  work,  while  other  pwints 
are  fixed  in  position  by  direction  and  distance, 
from  the  station:^,  using  the  plane-table  and  stadia 
for  this  purpose.  ^ 

Among  toiMigrapbera  of  wide  ex|H»rience  in  the 
use  of  instruments  and  methods  of  work,  there  is 
no  question,  wliere  the  conditionH  are  fav«jrable, 
as  to  the  ailvisabiljty  of  using  the  method  of  loca- 
tion by  anj^iilation.  rather  than  that  by  Hireclion 
and  distance  measurements.  It  is  without  doubt 
the  most  rapid  atid  the  most  accurate  method  of 
ctintrolling  the  sketches  for  a  topographic  map. 
Its  employment  requires,  however,  that  the  coun- 
try shall  present  some  relief,  that  it  contain  an 
adequate  numlier  of  |X>int8,  natural  or  artificial, 
suitable  for  being  '  cut  in,"  and  that  it  l)e  not  too 
generally  covered  with  forests,  in  onler  that  a 
sulRcient  number  of  cleared  summits,  wet!  dis- 
tributed for  stations,  may  be  obtaiued.  The  pri- 
mary advantage  in  the  use  of  the  plaiif-table  with 
this  method,  as  with  all  other  metbjde,  is,  that 
the  work  i3  plotted  directly  up<^pn  the  station,  and 
the  sketch  is  then  made  upon  a  correct  frame- 
work, —  in  other  words,  the  map  is  made  upon 
tlie  station,  with  the  country  in  view.  The  prin- 
cipal disadvantage,  if  it  lie  a  disadvantage,  is  that 
the  angles,  l^eing  recorded  graphically,  cannot  l>e 
lused  subsequently  for  a  map  u(>oo  a  larger  scale, 
Objections  to  this  instrument  on  account  of  its 
weight  and  ciimbrousneKS  have  no  force,  as  the 
plane-table  may  ^l>e  made  very  light  and  simple 
without  reducing  its  accuracy. 

The  theodolite  may  be  used,  the  angles  recorded, 
and  the  map  plotted  upon  the  station.  This  com- 
biner the  advantages  of  the  plane-table  and  the 


theoflolite.  It  requires,  however,  more  men,iiiQit 
instruments,  and  more  time  dev/»ted  to  work  tt|MB 
the  station,  where  time  is  of  especial  value.  An- 
other method  of  combining  the  ndvantagen  of 
both  instruments  is  in  extensive  use  in  the  westmi 
work  of  the  U.  S,  geological  survey.  Here  alight 
and  simple  plane-table  is  use<l,  in  coujunctino 
with  a  theodolite.  The  map  is  made  u|»on  lb*. 
former  instrument,  while  with  the  latter,  anelMl 
for  location  are  read  upon  all  imrortant  poinbk| 
These  are  subsequently  plotted  in  the  ofBcv.  i 
the  plane-table  sheets  corrected  accordingly. 

The  methods  of  continuous  hx-ation   by  diracj 
tion  and  distance  meaiturements  are  known  j 
erolly  as  traverse  or  lueiinder  methods.     TIm 
primarily  applicable  to  the  survey  of  lin*«  andtiot^ 
of  areas.     The  essential  feature  of  these  me 
is,  that  one  station  is  located  from  another  in 
tinuous  series.     There  is  necessarily  an  aocu 
tion  of  error  in  such  a  seriee,  which   niay  be  wr*"! 
rected  by  connecting  the  line    with  points  h»  •  j 
triangidation.     All  these  methods  are  imperfect  in  i 
several    respects.     First,  they  are  inaccurate,  be- 1 
cause  of  the  liability  to  an  accumulation  of  errur- 
Second,  they  are  ill  adapted  to  the  survey  of  area*.  ; 
inasmuch  as  while  the  line  (usually  a  road)  and  ila 
immediate    neighborhood   are    surveyed   in    tbv 
greatest  detail,  the  areas  between  lines  of  surve; 
are,  in  practice,  comparatively  pfnarly  survey**!, 
and  the  resulting  map  in  unequal  in  quality  indif- 1 
ferent  parts.     Third,  the  traverse    is  necessanW 
made  upon  a  much  larger  scale  than  is  required  fej 
the  scale  of  the  map,  and  so  the  work  is  more  ex* 
l^H?nsive   than   it   need   be.     The   more  hilly  tW 
country,  the  more  fore*  there  is  in  tlie  second  o4 
th^  objections,  as  the  lines  of  survey,  follow  la^ 
the  roads  and  trails,  necessarily  {mss  throxi^ch  tb<- 
loweat   parts  of  the  country,  ami,  therefor*,  tb« 
topographer,  instead  of  Ijeing  free  to  select  Uik  i 
best  pointH  for  overlooking  his  area,  is  obliged  to 
content  himself  with  the  ixjorest  outlooks.    Tbf 
result   is   seen   in  meaningless   hill-forms,  whirh  ■ 
were  evidently  sketched  from  below  in  tl>e  valJevi.  I 
By   experienced  topographers,   traverse  methmbj 
are  avoided  whenever  praclit^ble,  but  in 
timbered  re'gions  it  often  becomes  ne 
adopt  them. 

Of  the  instruments  used,  the  plane^tnble  is  Oil 
adapted  to  this  work,  being  difficult  to  manipii1il»J 
quickly.  The  chain  and  tape  are  generally  jIIi^I 
carded  in  the  survey  of  areas,  as  being  woo' 
accurate  than  the  requirements,  »ind  pnipotti**?)- 
ately  slower.  The  o<lumeter  attached  to  a  reml**  | 
ing  wheel  measures  distances  with  ampleacrurBCt  I 
for  almost  any  scale,  and.  in  connection  with  Hv  I 
compass,  allows  the  most  rapid  work  of  any  dl  j 
these  methods.     Measurements  of  height,  bo*-j 


Plfl.  t8M 


SCTEKCE, 


465 


post  be  made  by  a  separate  instrumetit,  — 
s  barometer,  if  j^rcat  accuracy  is  not  required, 
Bpirit -level,  if  the  barometer  does  not  meet 
luirementH.  The  stadia  instrument  meatiuree 
ce,  direction,  and  relative  height.  In  this 
ination  lies  its  superiority  to  other  inatru- 
I  for  traverse  surveying.  It  ie  not,  however, 
►id,  as  cheap,  or  as  accurate  in  ite  measure- 
ufi.  the  odometer.  The  method  is  new  to 
^nreyor^,  and  is  attractive  from  its  novelty. 
■ranary  claims  are  made  for  it  in  regard  to 
ftcy,  which   are  scarcely   to  be  realized  in 

^il  receot  years,  the  vertical  element  of  topog- 
has  received  little  attention.  If  recog- 
at  all,  it  has  been  represented  qualitatively 
by  means  of  shading,  either  by  hachures, 
d,  or  bntsh  work.  The  U.  S.  coast  and 
lie  survey,  however,  from  its  incej)tion,  has 
?d  the  relief  quantitatively,  by  means  of 
Qrs,  but,  strange  to  say,  has  in  nearly  all  its 
jbed  majjs  failed  to  reproduce  this  material, 
IB  represented  relief  by  hachures.  At  prea- 
le  importance  of  showing  the  relief  quanti- 
ly  is  becoming  recognized,  and  most  mo'lem 
have  a  vertical  a^  well  as  a  horizontal  scale, 
elief  being  represented  by  contour*.  Al- 
ii this  reform  is  now  well  advanced,  and 
igh  the  methods  of  surveying  the  vertical 
nt  are  well  matured,  there  is  still  much  mis- 
|>tion  among  engineers  in  regard  to  these 
[kIs.  Many  engineers  can  imagine  no  other 
Df  mapping  the  contours  of  an  area  except 
Df  taking  up  each  contour  and  tracing  it  m 
<  convolutions.  That  contours  can  be  sketchetl 
lensihle  accuracy  over  a  wide  area,  providing 
jk^^^t  corrected  by  the  measurement  of 
H^Hb  a  dozen  or  more  kej  points,  they 
|PW^%elieve,  and  the  fact  that  the  U.  S. 
and  ge<Hietic  survey  uses  this  means  of  locat- 
Dntours.  only  lessens  their  faith  in  the  in- 
llity  of  tliat  organization. 
U^ng  alt  the  treatises  and  text-booka  upon 
raphic  surveying  recently  pubhshed  there  is 
fte  which  treats  the  subject  in  a  comprehen- 
iianner.  These  books,  in  so  far  as  they  relate 
d  work,  discuss  little  besides  the  geometrical 
rf  the  topographer's  work.  —  the  simplest  and 
my  respects  the  least  important,  and  always 
ost  easily  learned  (uirt  of  his  profession.  The 
pert  of  the  field  work  is  either  ignored 
\j  or  is  treated  as  of  very  little  importance. 
perhaps  due  to  the  ditKculty  uf  describing 
infinite  variety  of  the  work,  as  it 
ith  each  day  and  with  every  square 
eover.  it  is  a  subject  which  can  be 
ith  much  greater  facility  by  means  of 


object  lessons  in  the  tield  than  by  books.  The 
aphorism  that  '  topographers  are  born  but  not 
made,'  may  hate  something  to  do  with  this  lack 
of  facilities  for  making  them.  Another  general 
criticism  upon  these  IxMiks  is.  that,  of  the  viirious 
metliods  of  location,  they  treat  only  of  location  by 
traverse,  and  the  impression  constantly  conveyed 
to  the  student  is,  that  topographic  work  is  uni- 
versally done  by  means  of  t^a^'e^^ee.  A  miscon* 
ception  regarding  the  use  of  the  plane  table  ap- 
pears to  exist  in  the  minds  of  most  engineers  who 
have  written  upon  topographic  surveying.  TTiey 
appear  to  regard  the  plane-table  solely  as  a  stadia 
instrument,  and  criticise  it  fiom  that  i>oint  of 
view  alone.  There  is  no  method  of  surveying  to 
which  this  instrument  is  not  applicable,  and,  for 
most  kinds  of  work,  it  is  the  simplest,  most  con- 
venient, and  mopt  accurate  instrument  in  use. 
Again,  these  iKKjks  are  very  unsatisfactory  regard- 
ing the  construction  of  the  vertical  element  of 
mai>a.  The  iinpression  conveyed  by  the  treat- 
ment of  this  8ui)ject  is,  that  contours  should  be 
traced  upon  ihe  ground,  a  method  never  employed 
upou  geographical  surveys,  aa  stated  above. 

Another  generic  feature  of  these  lx)oks  which  is 
worthy  of  attention  is,  the  great  number  and  c«im- 
plexity  of  the  conventional  signs  which  they  de- 
scrilje.  In  general  topographic  maps  it  is  desirable 
to  keep  the  number  of  such  symlxils  down  to  the 
smallest  possible,  consistent  with  the  amount  of 
informrttion  which  the  map  should  contain  ;  fii-^t, 
in  order  that  the  maps  may  be  easily  read  ;  and 
second,  that  they  may  be  easily  kept  up  to  dote. 
Another  notal>le  omission  is,  the  want  of  consider- 
ation of  the  scale  of  maps  as  affecting  the  cliarac- 
tor  of  the  work,  —  a  matter  which  involves  the 
degree  of  accuracy  and  of  detail  necessary  to  he 
obtaine'l  in  the  survey,  and,  consequently,  the 
cost  of  the  work.  It  appears  to  he  assumed  that 
a  survey  in  a  survey,  which  may  be  plotted  upon 
a  larger  or  a  smaller  scale,  without  any  regard  to 
the  quality  of  the  material  obtained.  In  point  of 
fact,  there  is  no  more  important  question  in  the 
economics  of  map-making  than  that  of  scale,  and 
the  right  proportionment  of  the  work  to  the 
adopted  scale.  It  is  in  this  direction,  more  than 
any  other,  that  improvement  is  to  be  expected  in 
the  conduct  of  work. 

Profe-^or  Ilaupt's  'The  topographer"  is  the 
mo'it  comprehensive  and  satisfactory  of  the  recent 
manuals  on  topographic  surveying.  Still,  wliile 
treating  with  great  fulness  of  traverse  surveying, 
it  ignores  other  methods  of  location.  It  makes  an 
attempt  to  treat  of  sketching,  but  without  much 
success.  Tlje  chapter  upon  relief,  drainage  systems, 

■  Tht  topographer,  hit  irntt^ment*  and  methods.  By 
Lkwtj  M.  Hacpt.  A.m.,  C.E..  PhlliMJelphla.  Stoddurt,  ISBO.  8«. 
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etc.,  contains  numerous  eiToueoue  statements  re- 
garding  geoRmphical  laws.  Tlie  book  is  fully  illus- 
trated with  cuts  and  mafM.  Most  of  the  latter  are 
fairly  good  apecimenfi  of  work,  but  n  l>etter  ex- 
ample of  hachure  work  might  have  been  selected 
than  the  map  of  the  Yellow&tone  national  park, 
while  that  of  the  Nevereink  mountains  near  Read- 
ing, Pa..  Ib  by  no  means  a  good  specimeo  of  con- 
tour work. 

Mr.  Carpenter's  little  lK>ok  '  is  essentially  a  de- 
scription of  the  met  hods  of  work  in  use  upon  the 
U.  S.  geographical  surveys  weat  of  the  IWth  merid- 
ian, in  which  organization  hLs  ex|)erience  was 
obtained.  It  is  almost  unnecessary  to  say  that  it 
deaU  almoet  entirely  with  traverse  methods  of 
location. 

A  number  ol  text'lxK»k8  have  l)een  written  upon 
stadia  Burveying.  and  txiany  tables  for  the  reduc- 
tion of  stadia  measuremeDts  have  been  made, 
most  of  which  are  theoretically  faulty,  but  all 
good  enough  for  the  material  to  be  treated. 
Among  these  are  Winslow's  'Stadia  surveying'* 
and  Johnson's  *  Topographical  surveying.'  *  The 
former  eonlains  liuly  the  theory  of  the  instrmuent, 
with  tables  for  ii»  use.  It  is  a  convenient  little 
volume.  The  latter  goes  into  the  subject  more 
fully,  giving  the  theory,  describing  the  instru- 
menta  in  ordinary  use,  and  the  routine  of  tiehi  ami 
office  work,  together  with  the  applications  of  the 
method  to  raiIroa<l,  canal, ditch,  and  pif)e-line  sur- 
veys, surveys  of  ilnvinage  basins,  and  city  anfi  town 
sitee,  etc.  In  diMiiesing  the  cost  per  square  mile  by 
this  metho<l  it  will  l)e  noticed  that  no  reference  is 
made  to  scale,  a  fact  which  necessarily  makes  the 
figures  of  no  value.  Mr.  Johnson  discusses  the 
relative  advantages  of  the  use  of  the  plane-t«l>le 
and  the  stailia  instrument  at  some  length,  to  the 
disadvautage  of  the  former,  but  it  will  be  seen 
that  lie  assumes  that  the  plane-table  is  used  simply 
as  a  stadia  instrument.  His  concluding  objection  to 
the  plane  table,  viz.,  that  it  is  a  very  difiicutt  in- 
strument to  learn,  suggests  a  want  of  familiarity 
with  it. 

Lieutenant  Ree(.l's  *  TopographiCnil  drawing  and 
sketching  '  *  relates  princijmlly  to  the  office  work 
ujion  ma|)0.  A  few  pages  are,  however,  devotetl 
to  Aeld  sketching  and  the  use  of  instruments,  but 
these  treat  of  that  ruder  class  of  surveying  known 
as  reconnoisaance.  A  chapter  is  devoted  to  the 
use  of  photography  as  an  aid  to  topogiaphic  work. 

•  Gtogruphical  *urvfu*n0-  F.  DbY.  C'ABrSNTBR.  New 
York,  Kan  iVo*rronrf,  3878.     18°. 

*  Stadia  i»urivying.  By  Arthur  WikbUHt.  N©w  York, 
Van  Nuitrand.  imi.     18». 


«  A  mnnuat  of  the  theory  and  practice  of  topographical 
turwi/ing  6y  rncana  of  the  trantii  and  tfadia.  By  J.  1). 
Johnson,  c.K.    New  York,  Witty,  1885.    8°. 


Tojtographical  drauting  and  aketching,  including  appli- 
catifnu  of  photography.  By  Lieut.  Hknst  A.  Rbbd,  U.S.A. 
New  York,  miey,  1*W.    i'. 


an  idea  which  is  %'ery  |K)palar  with  aioateur  ii>poK- 
raphers.  That  portion  of  the  work  which  trwt* 
of  the  office  prt* paration  of  maps  is  very  full,  nad 
is  excellent.  The  bixik  is  beftutifullj  illnstr»tc<t 
with  plates  of  conventional  signs  and  example  \ri 
existing  maps. 

M.    VrLPiAN  recently   (communicated    lo   ihr 
French    acmlemy  the  interesting   results  of  in 
experiment  on   brain -mutilation   in  a  6sh.    Ihr 
cerebral  lobes  were  removeil  from  a  carp  on  Msfdi 
18  last,  and  the  Hsh  was  under  daily  oliservsttoa  up 
to  the  29th  of  .Septeml>er.  when  it  died  from  ctLaa» 
Ijelieved  by  the  author  to  lie  wholly  uncomiectrd 
with  the  brain  injury.     During  all  thim  time  iti 
movements  anil  respirations  were  normal,  not  dif- 
fering from  thtise  of  Its  uninjureil   ft?li««ws.    In 
fact,  two  months  after  the  operation.  M.  Vulpiaa 
could  not   perceive  any  difference    in  its  m"v.- 
ments  and  l>ehovior  from  those  of  henlthy  R- 
Its  sight  was  in  no  wise  impaired.     It  saw  ^uu. 
avoided  olistacles,  and  readily  recognized  the  frf* 
low  and  white  fragoients  of   boiled   egg  on  tlir 
bottom   of  the  aijuarium.     It  struggleil  actiwiy 
with  its  fellows  to  obtain  the  ^^mall  particle*  of 
food  thrown  into  the  water,  seeing  ihem  front  a 
distance,  and  following  them  as  they  fell.     At  tlv 
approach  of  the  one  fec«<ling  tlie  fishes,  it  wooM 
swlin   from  the    oppo«jite  aide   of    the  nquarium, 
manifesting  no  impairment  of   inteiltgence.    It* 
sense  of  taste  was  preserved,  as  shown  by  ittxe- 
jecting    non-alimentary    substances    aocideatallj 
taken  Into  its  mouth.     The  aense  of  smell  ool.f. 
was  destroyed,  owing  to  the  section  of  the  oUtu* 
tory  processes ;  otherwise  it  seeine>d  to  n*tala  aD 
the  senses,  and  the  intellectual  anil  inBtinctivi*  fst^ 
ulties  of  the  normal  healthy  fish.     Hfjon  examim- 
tion,  the  cerebral   lobes  and   pineal    gland  «n»nr 
found  to  be  entirely  wanting,  but  the  tvkI  of  tli^ 
brain  was  intact.      Although  nc.irly  nix   month* 
had  ela[)Hed  since  the  operation,  tbf«n'  was  no  ia- 
dication  of  the  regeneration  of   tlit?    lobe».    Thr 
opening  in  the  cranium  closed  up  in   obuul  Iw" 
months,  aud,  liad  the  tish  lived  a  month  ur  iri> 
longer,   the  author  was  certain   tliat   the  *-»St 
would  have  been  wholly  ossified.      Tlio  expert 
meiit  shows  that  the  instinct  and  the  will  —  facul- 
ties whif'h  in  all  higher  animals  seem  to  be  InattJ 
in  the  cerebrum  —  are  caj>ablt»  of  their  full  m«e- 
festation  in  the  fish  after  its  con)pU«tt?  ahlatiOD. 

—  Dr.   Beaulieu,  in  the 
gives  the  following  as  the  n' 
sumed  by  each  1,0(K)  people  in   Europt>;  in 
110  lounds  :  Italy,  V2S:  GrratBritnin,  18M; 
163  ;  Hungary,  207  :  France.  310  ;    l>enm«rk. 
Norway,  239 1  Austria,  278  :  cu>r,i,r.,^^     m    IT* 
land.  44y  :  Belgium,  560. 
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'>MMENT  AND  CRITICISM. 
ns  lasxJE,  Science  ofTors  to  its  readers  an 
1  supplement,  and  a  i>ortion  of  the  body 
er  is  also  j?ivpn  over  to  itiatters  of  edu- 
terest.  Hereafter  tins  will  lie  the  case 
f  foarth  number  of  the  poiK-r.  These 
l)  numbers  will  also  be  reprinted  sepa- 
I  bound  as  an  educational  journal  com- 
itself,  entitled  Science  and  eductttiuii. 
be  furnished  neparately  to  teachei-s  and 
>  may  desire  it  and  yet  nut  feel  able  to 
for  Science  as  a  w  hole.  The  object  in 
8  step  is  to  emphasize  and  elacidate  the 
education  is  a  science,  and  teaching  a 

While  adhering  to  no  particular 
pedagogics,  we  t^elieve  that  the  present 
u  in  favor  of  the  scientific  treatment  of 
is  eminently  proper,  and  we  mean  to 
M  mettns  in  our  power.  Ajb  education, 
j^oo,  is  international,  we  shall  endeavor 
lb  our  readers  from  time  to  time  an 
Pwbat  is  doing  in  Europe,  and  to  inform 
zeroing  current  petlagoj^ical  literature, 
»rican  and  foreign.  We  shall  include 
^6  history  of  education,  the  art  of  in- 
B^  science  of  eflucation,  classical  study, 
Hducation,  science-teaching,  normal- 
^bds,  8chof>l  discipline,  common-school 
and  cognate  subjects.  We  hope  to 
bpok-reviewa  e8|»efially  useful  to  teach- 
readers.  and  to  tell  them  what 
LWe  consider  useful  to  educational 
i"what  harmful.     We  propose  to  make 

lal  journal  essential  to  teachers,  and 
ors  generally,  and  to  lend  an  efficient 
iding  true  educational  progress. 


■pHANOKLI^RSHtP  of  the  University  of 
Be  most  influential  office  of  the  uni 
V  the  election  to  tlie  position  a  great 
itasmueh  a-s  the  vice-chancellor  is  the 
Btive  officer,  and  enjoys  many  special 
I  and  privileges,  his  is  a  position  of 
>  and  responsibility.  Nominally  the 
is  elected  for  a  year  ;  but  if  he  is 


wilting,  and  bis  health  permits,  he  is  re-elected 
annually  for  three  years  :  so  the  full  term  ia  prac- 
tically four  years.  A  new  vioe-cancellarean  term 
has  just  begun  at  Oxford,  Prof.  Benjamin  Jowett, 
master  of  Balliol  college,  having  completed  his 
four-years'  tenure.  His  8uccos«ior  is  Dr.  Bellamy, 
president  of  St.  John's  college,  a  man  of  conserva- 
tive tendencies,  and  of  whom  nothing  but  good  is 
spoken.  Professor  Jowett  has  been  called  the 
most  learned  man  in  England,  and  his  vioe- 
chaucellorship,  quite  in  keeping  with  his  reputa- 
tion, Ims  been  notable.  lie  may  be  called  a  radi- 
cal, so  far  as  that  term  will  apply  in  the  field  of 
scholarship,  and  he  has  been  instrumental  in 
breaking  down  many  of  the  old  traditions  that 
have  trammelled  h\»  imiversity  and  limited  its 
usefulness.  Under  his  active  direction,  the  In- 
dian institute  was  opened,  the  new  physiological 
laboratory  built  and  endowed,  —  a  tremendous 
blow  to  the  conservative  element,  — a  new  tlieatre 
built  for  academic  uses,  an  actor  invited  to  lecture 
before  the  university,  the  examination  schools 
used  as  ball-rooms,  and  a  non-conformist  college 
actually  founded.  Corresponding  to  these  ex- 
ternal evidences,  Professor  Jowett  has  infused 
into  the  university  a  spirit  of  catholicity  and  tol- 
erance utterly  new  to  it.  It  is  safe  to  say  that 
among  his  greatest  works  will  always  be  reckoned 
his  liberalizing  of  the  ancient  university.  His  ser- 
vices to  the  cause  of  education  are  of  inestimable 
value,  and  we  trust  he  may  long  be  spared  to 
enjoy  the  honors  be  has  so  richly  deserved. 


Articulateness  in  any  scheme  of  education 
is  essential  to  its  perfection.  In  state-controlled 
education  this  articulateness  is  obtained  by  law, 
but  in  countries  like  our  own  it  is  left  to  circum- 
stances and  the  discretion  of  the  authorities  of  the 
sei^arate  grades  of  educational  institutions.  All 
honorable  endeavor  should  be  made,  therefore,  to 
bring  these  authorities  frecjuently  together,  that 
they  may  learii  each  other's  wants  and  necessities, 
and  work  together  for  tlieir  common  end.  An 
attempt  to  do  this  is  being  made  to-day  in  Phila- 
delphia, where  a  convention  of  teachers  interested 
in  preparing  boys  for  college  is  lieing  held.  Pa- 
pers are  to  be  read,  —  those  announced  in   the 
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programme  are  by  Profeeeor  James  of  the  ITni- 
versity  of  Pennsylvania,  and  Professor  West  of 
Princeton,  —  and  followed  by  general  discussion. 
The  meeting  should  be  a  valuable  one,  and  we- 
trust  it  will  be.  It  would  be  especially  notable 
should  it  prove  to  be  the  first  step  in  bringing  our 
colleges  and  preparatory  bcIiooIs  into  frequent  and 
close  Conference  in  some  official  manner. 


A    CraCJULAK    FROM    PROFBSSOB    LESLEY,    State 

geologist  of  Pennsylvania,  announces  that  Mr. 
C.  A.  Ashbumer,  who  has  in  recent  years  acted 
as  geologist  in  charge,  has  resigned  this  jtosition 
for  the  purpo:»eof  associating  himself  with  a  com- 
pany in  Pittsburgh,  that,  among  other  projects, 
proposes  to  undeitoke  a  systematic  search  for  and 
development  nf  natural-gas  fields  for  economic 
uses.  Mr.  Ashbnrner's  services  on  the  state  sur- 
vey, especially  iii  the  anthracite  region,  are  well 
known  and  highly  appreciated  by  American  geolo- 
gists, and  It  is  fortunate  that  part  of  his  time  may 
stiU  be  given  to  the  completion  of  work  at  present 
in  hand.  It  is  gi-atifying  also  to  see  that  Mr. 
Ashbumer 's  geological  studies  have  led  liim  to  so 
practical  and  valuable  a  knowledge  of  the  occur- 
rence of  natui-al  gas,  that  his  guidance  in  the 
search  for  thii  new  fuel  is  now  needed  by  com- 
mercial men  who  measure  their  good  opinion  in 
high  salaries,  with  wliich  the  pay  for  the  more 
purely  scientific  work  of  a  geological  survey,  as 
measured  by  legislative  opinion,  cannot  com- 
pete. 

PleuRO-PNTOTMONTa,  which  has  lately  given  the 
authorities  so  much  trouble  and  anxiety  in  Illinois, 
is  steadily  advancing  into  other  states.  It  is  now 
attacking  herds  of  cattle  in  the  counties  of 
Harvard,  Clinton,  Newton,  .Tapper,  and  Benton, 
in  the  state  of  Indiana,  and  it  Is  reported  that  in- 
fected animals  have  been  shipped  to  other  counties. 
The  U.  S.  authorities  have,  in  our  judgment,  been 
very  remiss  in  their  duties  in  respect  to  contagious 
pleuro-pneumonia.  Tlie  increased  prevalence  of 
this  disease  was  brought  to  their  attention  some 
years  ago.  and  they  were  urged  by  sanitarians  and 
veterinarians  alike  to  take  the  Btejys  necessary  to 
its  control  and  extinction  :  but  the  appeals  were 
in  vain.  It  will  be  found,  we  predict,  before  many 
months  have  passed,  that  the  government  must 
take  the  most  radical  steps  if  it  expects  to  cope 
with  this  disease,  which  has  alremly  cost  the 
country  millions  of  dollars,  and  will  doubtless  cost 
it  as  many  more  before  its  progress  is  stayed. 


Mr.   Alfred  Russell  Waixacf..  I» 
read   a   pajK?r  before   the    National   acrv     • 
sciences   at  Boston  recently,   and    who  is  t« 
liver  Lowell  institnte  lectures  this   year, 
need  no  intro<3uction  to  American  students 
scientists.      Mr.     Wallace    shares     with 
Darwin  the  honor  of  having  discovered  the  la« 
of  the    moditication   of  8{>ecie8    and   of    natun 
selection.     Mr.  Darwin,  in  the  iotroductiou  lol 
'  Origin  of  species,'  refers  to  Mr,  Wallace's  wa 
in  the  same  fields  as  his  own.     Mr.  Wallat*.  I 
ever,  is  more  conservative  than   the   more 
Danvinians  in  his  limitation  of  tl' 
laws  of  natural  selection.     Mr.    W  i 
jjal  writings,  aside  from  his  numerous  special  t^n 
tributions  to  the  proceedings  of  learned  socieli* 
are,  '  Travels  on  the  Amazon  and  Rio  Negro  '(IH 
*  Palm  trees  of  the  Amazon  '  (1H.>3).  *The  MaJajl 
Archipelago '  (1869),  •Contributions  to  tl»e  tb'ttryj 
of  natural  selection '  (1 870),  •  Miracles  and  luwlv 
Spiritualists' (1875),  'Geographical  distribution  i 
animals  '  (1876),  '  Tropical  nature  *  (187B),  •  1 
hfe'  (1880),   'Land  nationalization*  (18$2),  «ndi| 
work  edited  by  him  on  Australasia,  to  whinh  hi*  \ 
was  also  a  large  contributor.     In  1^" 
published  an  essay  on  •  Bad  times,'  :i 
to  an  excetisive  war  expenditure,  the  inrreaseofj 
speculation  and  of  miliionnaires,  and   tothe(l<^( 
jxipulation  of  the  rural  districts.     Mr.   WalUw** 
political  and  social  opinions  are  not   so  autb>trita-l 
tive  as  those  on  subjects  in  the  domain  of  natanlj 
science.      Tlie  socialists,  ant  i-vnccinationi9t&,  sndj 
Spiritualists  all  claim  Mr.  Wallace  as  one  of  tbenfj 
selves,  though  with  how  much  reason  we  do  i 
know. 

The  great  attention  that  the  pbeuomeo? 
hypnotism  have  attracted  in  France,  owing  dooU* 
less  to  the  prevalence  of  that  nervously  vcJatil* 
temperament  nec4?8sary  for  a  good  hypnotic  wt* 
ject,  baa  culminated  in  the  establish oient  tA  a 
monthly  review,  already  referred  to  In  SrioKr 
(Sept.  3,  p.  207),  devoted  exclusively  to  this  subjtri 
{Remte  de  rhypnotisnic  e3cp4rimeni<il  et  tMr^ 
jmttiqite).  The  etlitor  is  Dr.  Edgar  B^rillon.  whi 
has  gathered  together  a  goodly  array  of  coDal*' 
ratora.  '  Hypnotism  is  the  order  of  the  d»y :' 
thus  says  the  opening  editorial.  Socieiiea  Iwviiif 
for  their  object  the  investigation  of  this  side  dt 
psychic  life  are  flourishing:  many  pfaysidaa* (is 
France)  are  employing  it  ajs  a  tlierapeutic  Mga^ 
especially  in  nervous  diseases ;  the  questioo  <rf 
responsibility  in  this  condition  must  be  di8cu«e<d 


1886.1 


SCIENCE. 


469 


h^legal  experts ;   the  physiology  and  psy- 
of  this  attenti*3fn-cramp,  or  whatever  we 

fcbe  worked  out.  Hence  a  review, 
the  contents  of  the  first  four  num- 
the  Revue,  one  must  pronounce  it  a  very 
!Dt  publication.  It  will  enable  one  to  fol- 
developDjent  of  this  interesting  movement 
Bt  waste  of  time.  It  diiTers  from  the  pro- 
of our  psychic  reseiirch  societies  in  that 
[s  essentially  practical,  and  the  interest  it 
ta  largely  metlical.  True,  we  are  intro-* 
>  each  novelties  as  hypnotizing  tlirough 
phone,  and  the  action  of  medicaments  at 
;e  ;  but  these  are  brought  forward  to  show 
mt  of  the  change  in  sensibility  in  hyp- 
Ill  as  evidences  of  '  supernormal '  gifts. 
IPtlarge  scientific  field  for  this  sort  of 
Sn  physicians,  particularly  specialists  in 
diseases,  are  the  ones  best  qualified  to  take 
Dn  the  whole,  the  movement  represented 
Rtaff  of  this  review  maj  be  regarded  as  a 
tmising  one. 


sxun  does  not  fairly  measure  an  increased  consump- 
tion. Ab  regards  smuggling,  the  commissioners 
observe  that  it  is  in  tobacco  that  nearly  all  the 
frauds  on  the  revenue  by  importation  are  at- 
tempted, and  they  regret  to  have  to  report  that 
their  experience  leads  them  to  conclude  that  an 
organized  system  of  smuggling  is  in  operation 
at  all  the  large  poii*  trading  regularly  with  coun- 
tries where  tobacco  is  to  be  bougiit  at  a  slight 
increase  on  its  cost  of  production,  and  that  to 
effectually  check  this  illegal  practice  great  severity 
of  the  revenue  laws  ajid  the  utmost  vigilance  of 
the  ofi^cers  are  necessary. 


IKPOBT  of  the  British  commissioners  of 
for  tlie  last  fiscal  yeiur  contains  some 
ing  statistics  and  observations.  We  learn, 
iclusive  of  warehouse  charges  and  the 
}  of  U»e  Isle  of  Jilan,  the  customs  revenue 
year  araount<:d  to  £19.910,995,  a  decrease 
£800,000  from  the  receipts  of  the  preced- 
r.  Some  of  this  difference  is  attributable 
let  that  the  receipts  for  the  lost  quarter  of 
ceding  year  were  unusually  increased  by 
eral  expectation  that  the  duty  on  some 
notably  tea,  was  to  be  increased ;  and 
ently  wnusually  large  ira[X)rt8  were  made 
r  to  gain  the  advantage  of  an  increase  in 
toms  tax.  The  consumption  of  coffee,  as 
id  by  the  customs  returns,  continues  to  de- 
the  comraiBsioners  saying  that  not  even  the 
y  of  one  and  a  half  pence  a  pound  is  able  to  * 
net  the  inconvenience  which  is  inevitable 
:eparation  for  consumption  in  compariaon 
n.  If  the  receipts  from  coffee,  based  on 
rns  of  ten  years  ago,  bad  kept  pace  with  the 
of  population,  they  should  have  yielded  this 
•evenue  of  £227,644  ;  while  as  a  matter  of 
y  yield  only  £207,977.  The  decrease  in  the 
I  from  rum  and  brandy  together  amounts 
,610,  which  seems  a  proof  of  a  real  and 
ecreaee  in  the  consumption  of  them.  To- 
bows  an  increase  of  £12,351  ;  but.  as  much 
quantity  imported  i&  still  in  storage,  this 


Acxx>RDi>ro  TO  THE  ANNUAL  REPORT  of  the  com- 
missioner of  internal  revenue,  the  receipts  of  the 
U.S.  treasury  from  that  source  for  the  last  fiscal 
year  were  1116,903,869,  an  increase  of  about  $4,- 
500,000  over  the  receipts  for  1885.  The  cost  of 
collection  was  3.6  per  cent  of  the  amount  collected  ; 
last  year  it  was  8.9  per  cent.  Violations  of  the  in- 
ternal revenue  law  seem  almost  wholly  confined 
to  the  mountainous  districta  of  Georgia,  North 
Carolina,  Teimessee,  Kentucky,  and  Virginia, 
where  considerable  illicit  distilling  is  carried  on. 
Property  to  the  value  of  |386,902  was  seized  dur- 
ing the  year  for  violations  of  the  law,  6,245  distil- 
leries were  registered,  and  6.034  operateii,  during 
the  year.  In  reference  to  the  operation  of  the 
new  oleomargarine  tax  law,  the  commissioner 
says  that  "  it  is  impossible  at  this  time  to  estimate 
the  amount  of  internal  revenue  which  will  be  de- 
rived from  oleomargari  ae.  If,  however,  the  opera- 
tion of  the  law  should  prove  unsatisfactory  in  its 
present  form,  which  is  construed  to  levy  a  tax 
only  upon  the  article  manufactured  and  sold  or 
removed  for  consumption  or  sale  as  supposititious 
butter,  the  law  can  be  so  amended  aa,  while  im- 
posing a  tax  upon  oleomargarine-oil,  neutral,  and 
such  like  substances,  without  which  the  supposi- 
titious butter  cannot  be  extensively  manufactured, 
to  provide  also  for  the  use  of  such  substances  by 
subsequent  compounders  without  the  payment  of 
a  second  tax.  as  rectifiers  are  allowed  to  compound 
distilled  spirits  on  which  the  tax  is  paid  without 
paying  an  additional  gallon-tax,  simply  by  deliver- 
ing up  the  original  tax- paid  stamps,  and  receiving 
in  exchange  other  stamps  representing  the  same 
quantity  ;  also  for  refunding  the  tax  on  so  much 
as  is  used  for  lubricating  purposes  or  otherwise  in 
the  arts  and  sciences.  In  my  opinion,  the  advan- 
tage in  securing  the  tax  from  the  manufacturer 
who  derives  his  material  from  the  slaughtered 
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animals  cannot  be  overestimatetl.  These  mana- 
facturers  are  comimratively  few  in  nunUjer.  By 
requiring  them  to  starap  and  brand  all  their  pro- 
ductions, and  lo  keep  such  books  aa  will  indicate 
the  destinatioD  of  their  products,  such  products 
can  b«  followed  to  the  dealers,  and  through  the 
dealers  to  the  customerB.  At  the  same  time,  by 
the  use  of  a  system  of  exchanging  stamps  similar 
to  that  now  in  opemtion  as  to  distilletl  spirita,  the 
article  may  be  readily  identified  by  the  coiuiumer 
without  neceaaitating  the  imposition  of  n  Kecond 
tax."  

The  skill  displayed  by  Mr.  Edward  Burgess 
in  the  application  of  &cienti6c  principles  to  the 
construction  of  yachts  has  again  received  a  mark 
of  appreciation  from  the  Naturalists'  club  of 
Boston,  to  which  he  l^elongs,  and  which  last  year 
gave  him  a  dinner  to  commemorate  the  victory  of 
the  Puritan.  Last  Friday,  at  a  dinner  given  in 
lua  honor,  at  which  some  fifty  members  were  pres- 
ent, the  club  presented  him  with  a  pair  of  silver 
salt-cellarH  modelled  after  '  nature's  most  graceful 
deeigna,* — one  of  thera  a  miniature  Nautilus  in- 
scribed *  Puritan  ; '  the  other  an  Argonaut-shell  of 
similar  size,  marked  •  Mayflower ;'  and  both  excel- 
lent copies  of  the  originals  ;  while  the  spoons 
have  handles  of  twisted  rope,  and  on  the  back  of 
the  bowls,  delicately  raised  pictures  of  the  fa- 
mous yachts.  No  pains  were  spared  in  the  work- 
mansbip. 


WOMEN  ON  THE  NEW  YORK  SCHOOL 
BOARD. 

As  was  foreshadowed  in  a  recent  number  of 
Science  (viii.  No.  197),  the  movement  in  favor  of 
the  appointment  of  women  to  the  board  of  mIuch- 
fcion  in  New  York  City,  has  been  sueceasfiij.  On 
Wednesday  of  last  week.  Mayor  Grace  filed  his 
appointments,  and  the  list  was  found  to  be  made 
up  of  three  new  men,  two  of  the  old  commission- 
era  who  were  re-appointed,  and  two  women.  In 
taking  this  step,  the  mayor  has  put  himself  in  line 
with  advanced  thtiught  on  this  subject,  and  has, 
we  feel  certain,  contributed  in  no  small  degree  to 
the  increased  etficiency  of  the  public-school  system. 
For  years  women  have  sat  on  the  school  boards 
of  London,  Edinburgh,  and  other  foreign  cities, 
and  many  of  our  own  towns  and  school  diHtricts 
choose  one  or  more  women  among  tlietr  managei-s. 
When  we  consider  the  charactyer  of  education  in 
general,  the  peculiar  conditions  of  public  instruc- 
tion, the  fact  that  a  large  proportion — not  in- 
frequently a  majority  —  of  public-school  students 


are  girls,  and  that  fully  nmc-ti  ' 

school  teachers  are  women,  tl 
presence  of  women  on  the  boards  of  ed  > 
apparent.     Then,  too,  it  is  highly   pnn 
the  presence  of  women  commissioners   will  ham 
the   deliberations  of  a  board   of    e^iucHLton    to  t 
higher  plane,  and  lift  them  out   of  the  polilkil 
entanglements  in  which  they  are  too  often  caa;g)it_ 

All  tlieae  conaiderations  apply  with  prcuU 
force  to  New  York  City  ;  and,  moreover,  these  c 
missioners  of  education  enjoy  a  position  of  , 
Influence  and  honor.  The  board  of  edocatioo  1 
general  supervision  of  the  whole  school  sysletB. 
It  appointis  the  principals  of  schools,  but  not  tb( 
teachers,  these  are  appointed  by  the  trustees <tf 
the  various  wards,  who,  in  ttirn,  are  chosen  )ij 
the  bc»ard  of  education  for  a  teim  of  four  yrsm 
All  the  money  and  suppUes  for  the  schools  «» 
voted  by  the  board,  and  all  repairs  and  new  bafld- 
ings  and  the  purchase  of  sites  are  directed  by  iL 

In  making  these  particular  ap[>oiutments.  1 
Grace  has  avoided  what  would  have  been  a 
mistake.     He  has  not  appointed  anj  'craiilr«* 
any  professional   agitators  for  ■  vrom&n's 
At  such  a  time  plenty  of  these  persons 
ward  as  candidates,  but  their  appointment  ^ 
have  been  turning  the  whole  movement  istoridV>l 
cule.     Both  of  the  women  chosen  by  the  uufarj 
are  of  the  highest  standing,  morally,  inteHtcts- 
ally,  and  socially.     They  are  neither  agitaton  wr 
theorists,  but  women  of  pure  Christian  ch^nttB, 
great  ability,  and,  what  is  quite  au  e»aaeDtial  t»»i 
commii^Bioner  of  education,  some  common  i 
They  are  both  deeply  interested  in  educ 
close  students  of  its  theory  and  practice, 
giiished  for  years  in  connection  with  the  proati*  ^ 
neut  charities  and  philanthropic  institutions  of  • 
great  city,  we  have  every  reason   to   predict  thtt^ 
the  character  and  talents  wliich  they  bring  to  I 
new  and  somewhat  trying  otHce  will  elevate  aol] 
improve  its  public-school  system. 


Mar 
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THE  CHARLESTON  EARTHQUAKE, 

We  are  indebted  to  the  Philofiopbical  sooietj  of 
Washinfiton  for  permission  to  use  the  accooipsvjr- 
ing  map  in  advance  of  ils  regular  publicatiaD  it 
their  Proceedings.  It  was  presented  by  Mr.  fhf- 
den  to  Ulustrate  his  paper  on  the  Charlesloa  etfthr 
quake,  read  before  the  society  on  Oct.  88.  apl 
represents  graphically  the  data  which  had  mthii 
the  U.  S.  geological  survey  concerning  tbf  «t»- 
tribution  of  the  eartli-wave  from  the  grtt  Aetk 
of  Aug.  31,  as  lo  area,  intensity  (t^ceeinnikv 
and  time  (coseismals).  It  was  complied  nwi^' 
from  information  sent  in  by  private  com*!***^ 
entB,  and  it  will  be  interesting  to  compare  U  «rjl* 
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by  only  a  Tew  f>erBons)  encloees  a  land  area  of 
774,000  square  miles,  and  adding  only  half  aa 
much  more  for  the  ocean  and  gulf  makes  the  dis- 
turljed  area  very  nearly  aa  large  as  that  given  by 
Becius  for  the  great  Lisbon  earthquake  of  1755. 
Indeed,  the  state  department  has  rei>orted  one 
rehahle  oliservation  showing  that  it  reached  Ber- 
muda.  Tlie  irregularities  of  the  isoseismala  are,  of 
course,  due  to  the  varying  geologic  and  t'.ipo 
graphic  structure  of  the  country,  and  will  well 
repay  a  more  careful  study  than  we  have  space 
for  here.  The  rapid  loss  of  energy  iu  the  saiids 
and  alluvial  deposits  of  the  north-east  coast  and 
lower  Mississippi  valley  is  especially  noticeable. 
The  isolated  areas  of  different  intenaitieH,  Ux>,  are 
typical  of  cases  which  would  l>e  very  numerous 
were  it  possible  to  plot  intensities  in  great  detail, 
instead  of  only  indicating  the  general  featureis  of 
their  distribution. 

The  coseismals  were  determined  by  many  very 
reliable  and  consistent  but  non-instrumental  ob- 
servations, the  most  accurate  being  frum  points  in 
that  port  of  the  disturbed  area  north  of  a  Hue 
fron>  Jacksonville,  Fla.,  to  St.  Louis.  For  the 
most  part,  high  veltxjities  of  wave-transmission 
are  indicated.  Where  the  lines  are  somewhat 
crowded,  it  must  be  owing,  at  least  in  part,  to 
the  earlier  tremors  having  faile*!  to  reach  so  far ; 
so  thai  a  later  phase  of  the  wave  was  successively 
felt  and  recorded.  The  general  use  «f  standard 
time  haft  added  greatly  to  the  reliability  of  these 
observations  ;  and,  on  the  whole,  we  may  perhaps 
be  justified  in  feeling  a  certain  sense  of  seU-satis- 
faction,  in  view  of  Mallet's  remark,  that  "  the  ac- 
curate measurement  of  time  is  one  of  the  surest 
indications  of  advancing  civilization." 

At  the  present  age  of  this  young  and  interesting 
science,  probably  the  most  valuable  results  will  be 
obtained  from  observutitms  made  at  numerous 
points  in  a  selected  district,  with  some  simple 
instruments  which  will  accurately  record  the 
time,  number,  and  duration  of  every  shock  that 
occurs. 

TECHNICAL  AND  MANUAL  TRALWJNO 
CLASSES  OF  THE  SOCIETY  OF  DECORA- 
TIVE ART, 

Is  the  autumn  of  1885  the  Society  of  decDrative 
art  of  New  York,  desiring  to  extend  its  educa- 
tional advantages,  opened  an  art-school,  where 
men  and  women »  Ixiys  and  girls,  might  be  trained 
in  the  principles  of  art,  and  in  the  rudimentary 
steps  of  various  art-industiies.  The  lirst  season 
was  one  of  much  usefulness  and  encouragement, 
and  the  seconil  opeua  with  promise.  The  schtjol 
is  centrally  located  in  West  2'M  Street,  Ni>s.  37 
and  39.     An  important  feature  of  the  school,  in 


addition  to  classee  in  drawing,  painting,  mode 
from  life,  from  still-life,  and  from  tli«  antiqix,^ 
a  special  dei^artment  in  manual  training,  i 
to  practical  designing,  modelling  in  clay, 
carving,  and  metal- working. 

In  considering  the  plan  of  instruction  of 
new  school,  the  fact  must  be  home  in  mind  th 
the  work  of  the  Society  of  decorative  art 
from  its  inception,  l>een  ilistinctively  educatio 
The  object  of  the  so<'iety  was  to  develop  art-u 
duslry  in  America :  to  extend  among  women  I 
knowledge  of  art-needlework,  and  its  adajil 
to  household  de<"oralion  :  to  provide  inBtrticti««^ 
to  lend  book8  ;  to  give  helpful  criticism  for 
guidance  of  those  at  a  distance  ;  and,  in  addititj 
to  furnish  a  8ale8r«»m  where  artistic  work  migW 
be  brought  to  the  notice  of  purchasers. 

In  the  brief  |jeriod  of  its  life, — less  than  I 
years.  —  the  society  has  faitlifuHy  striven  to 
complish  these  purposes.  A  standard  of 
design,  workmanship,  and  adaptation,  baj> 
created  through  its  influence, —  an  influence  wli 
is  felt  in  every  home  throughout  the  countrr.  i 
may  be  recognized  in  the  wares  of  the  huothM 
shop  where  decorative  materials  are  sold.  Ne«<flfr-, 
work  was  almost  a  lost  art,  so  entirely  had 
sewing-machine  triumphed  :  it  has  already  takefl' 
a  place  among  lu^t-industries.  Hundreds  of  vmam 
have  been  trained  by  the  society,  and  have  goub 
fortli  to  earn  a  living  and  provide  bumee  fortiMn' 
selves  and  those  dependent  upon  theui. 

The  demand  of  the  age  is  for  workers—  men  o» 
women  —  who  can  *  do.'  The  art  isan  who  bw 
command  of  head  and  hand  alike  is  the  one  vbo 
is  sure  of  succeii^s.  Human  machines  c«n  liav^oa 
chance  in  comjietition  with  those  who  are  intiHIh, 
gent  in  their  work.  Head-craft  and  b&od-4 
combined  give  to  the  worker  a  solid  stone  on  wh 
to  stand.  The  society's  department  for  lech 
and  manual  training  provides  just  Uiis  educ 
Classes  have  been  formed  where  boys  and  girls i 
taught  to  think  and  do  ;  to  use  brain,  eye, 
hand  together,  that  they  may  become  iutelli 
and  disi-ipline<i  workers. 

The  school  is  fortunate  in  having  secured 
services  of  Mr.  J,  Liberty  Tadd  as  director,  wb 
brings  to  hi^  work  an  enthuisia.sm  and  confld 
Ijorn  of  aucce*is.  The  keynote  of  hLs  teaching  vi,\ 
that  everybody  has  capacity  in  some  directMn.1 
Tiaining  will  develop  the  peculiar  aptitude. 
earlier  in  life  this  work  of  training  tie^ns.  th»| 
better  for  the  pupil.  The  child,  restJeas  and  ia-f 
patient,  is  eager  to  try  its  hand,  and  welcome  t| 
suggestion  to  *  make  something.'  This  de«ifv  » I 
gratified  and  directed,  intenest  is  held,  ambitiai| 
stirred,  and  thought  developed.  The  k^dII  it| 
calm,  quiet  growth,  an  appreciation  of  laUw,  a| 
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knowledge  cf  material,  and  an  ability  to  both 
plan  and  execute  that  is  sxirpriBing.  Children 
cannot  be  made  interested  and  euthiuiiastic  by  ab- 
stract ideas.    They  mm^t  see,  to  know. 

At  the  foundation  of  technical  study  lies  prac- 
tical designing.  Some  knowledge  of  ita  principles 
is  necepsary  in  almost  every  pursuit.  The  acqui- 
sition of  this  knowledge,  and  reasonable  skill,  may 
be  easily  obtained  without  special  gift  or  artistic 
talent.  Let  us  take,  for  example,  one  of  the  free 
classes.  These  meet  three  evenings  of  the  week. 
The  students  are  ranged  on  either  side  of  long 
tables,  each  of  which  commands  a  view  of  the 


evenness  of  action  developed.     It  cannot  be  d( 
all  at  once.     Then  comt»s  the  second  step. 
elementary  lines  are  to  be  combined  into  oert^ 
forms, —  motives  of  the  Persian,  Egyptian,  Ora 
Roman,  Moorish,  modem   French,  or   any  otl 
school  of  design  chosen  by  the  instructor.    T^ 
forms  are  drawn  upon  the  board  :  the  pupil 
peats  them  on  the  side  of  his  paper.     He  has  u 
a  leaf  as  his  dictionary,  and  will  in  time  learn  tl» 
peculiar  characteristics  of  each   school  of  oni 
ment.    He  is  asked  to  take  the  forms  given, 
enlarge,  combine,  and  repeat  them  in   a  patti 
which    shall   be    suitable  for  something,  —  so 


A  Bor's  (Aoc  11  TCAsa)  mtsT  DKBion  (Bsme  sixe). 


large  blackboard.  In  front  of  each  pupil  is  a 
sheet  of  clean  brown  paper,  a  piece  of  rubber,  and 
a  pencil. 

The  instructor  draws  upon  the  blackboard  with 
a  piece  of  chalk  the  elements  of  all  drawing  or 
design,  —  three  lines,  straight,  diagonal,  and 
curved.  He  explains  that  the  first  step  in  draw- 
ing is  to  learn  to  put  these  down  with  free  sweep 
of  the  hand, —  no  piecing  out  or  adding  to  a 
broken,  given-out  line.  Many  attempts  are  made, 
and  many  sheets  of  paper  covered  with  crude 
eflforta,  to  catch  the  proper  knack  or  to  acquire 
steadiness  of  hand.  But  paper  is  cheap,  and  the 
struggler  is  not  ILmited  by  material.  The  hand 
has  naturally  more  facility  in  some  directions  than 
in  others :  this  tendency  must  be  controlled,  and 


cushion,  frieze,  mantel-tile,  church-panel,  or  Vict 
motive    plate,     Tlie  pupil  is  called   upon  for 
mental  creation.     He  draws  a  square  or 
and  locates  the  central   point,  from   wh 
around  which  the  intervolutions  of  his 
are  to  be  arranged.     At  this  stage  he  ia  apf 
himself  rather  dazed  ejid  helpless.     He  is  obl^ 
to  think  definitely. 

He  is  assisted  a  little,  and  his  ideas  brought 
shape  by  the  question,  '  For  what  do  yoo  |VOi 
to  make  a  design?'    Usual   answer,  *A  pa 
'  That  is  too  indefinite  :  a  panel  for  a  door,  w 
scot,    ceiling,  sideboard,    desk,    or    chair-bad 
Suppose  the  decision   to   be  a   sideboard.    T1 
follow  the  questions,  •  How  many  panels  are 
to  be  ? '  '  Are  all  to  be  the  same  shape  and  i 
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la  the  desiga  to  be  carved  in  reliei.  or  outlined 
on  the  wood?'  etc.  When  the  thing  has  been  so 
variously  and  closely  considered,  the  pupil  bad 
quite  distinctly  a  mind-picture  of  his  sideboard, 
and  he  sees  his  detjign.  or  the  one  he  means  to 
make,  in  its  place,  reproduced  in  material.  He 
IW8  exactly  what  be  wants  to  do,  the  leading 
;ght  being  the  adaptation  of  his  design  to  the 


The  designs  are  drawn  in  narrow  ribbons  or 
spaces  about  half  an  inch  wide.  When  the  pat- 
tern is  finished,  to  make  It  more  vigorous,  it  is 
thrown  into  relief  by  blackening  the  background. 
This  is  done  with  India  ink  and  a  brush.  This  is 
&  lesson  in  accuracy.  To  follow  the  curves  neatly, 
preserving  a  strong,  clean  outline,  is  no  easy  mat- 
ter.    A  free,  steady,    and   true  band  is  needed. 
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artisan  meet  in  the  mcxlelling-rooin,  for  in  this 
reproduction  the  truth  of  art  is  found.  In  the 
dmding,  handling,  and  manipulation  of  material 
their  use  is  learned,  and  with  this  knowledge 
comeB  power.  Fidelity,  experience,  and  skill  ac- 
quired in  the  use  of  clay  give  double  value  to  the 
later  work  in  wood,  iron,  brass,  copper,  stoDe,  or 
marble. 

When  the  student  repeats  hia  conception  in  the 
clay  with  hia  own  hand,  when,  instead  of  a  flat 
surface,  his  work  takes  form,  he  learns  its  minute 
details,  and  sees  what  lack  of  fitness  there  may  be 
In  the  design.     He  is  trained  also  to  a  system  of 
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*  values,' —  the  value  of  material  and  of  labor. 
He  learaa  that  it  is  the  skill  of  the  artisan  whic-h 
gives  value  to  material.  The  modellingroom 
makes  flexible  and  develops  every  muscle  of  his 
hand  and  wrist. 

The  Bchool  attempts  no  graded  course  at  present. 
The  pupil,  however,  who  undertakes  wood-carving 
or  metal-work  without  some  knowledge  of  design, 
can  never  l^e  an  independent  worker.  The  first 
need  when  betakes  up  his  panel  or  his  sheet  of 
copper  or  brass,  before  a  tool  is  handled,  is  ability 
to  draw  tliereon  a  pattern. 

Many  gpecimena  of  wood-carving  and  metal- 
work  done  by  students  can  be  seen  at  the  achoole; 
as  well  as  the  actual  processes  themselves.  Tlie 
woman  who  takes  fifty  cents'  worth  of  oak,  or 
eighty  cents'  worth  of  mahogany,  and  can  add  to 
it  as  it  passes  through  her  hand  such  beauty  of 
carving  that  lis  value  i^  increased  a  hundred-fold, 
has  a  power  that  is  worth  something.    The  range 


of    wood-work    is    unlimited.       Panels,    raifrar-| 
frames,  a  sulistantial    wood-box,   a   massive  hal)| 
settee  with  antique  scroLl-work.  are  made,  all ' 
ornamental  carving.     In   the   metals,    among 
many   articles  made,  are   brass    tinker- plalcs 
doors,    silver    napkin-rings    l)eautifully 
copper  plaques.  Arabesque  comers  and  binga  I 
boxes,  tables,  and  so  on. 

It  is  a  painful  truth  that  not  all  the  men  anil 
women  who  set  before  themselves  an  artiit'sj 
career  can  or  dosucceed.  But  talent  and  iaduatrfi 
may  raise  a  man  or  woman  from  the  ra.nk  and  1 
into  distinguished  standing,  both  in  the  minor  orl 
industrial  arts  and  in  the  higher  fields  of  sculptun  j 
and  painting.  The  two  departments  stand  la  a] 
helpfid  relation  to  each  other,  and  ahcxild  bet 
considered. 

This  is  the  stand-point  from  which  Lbe 
school  of  the  Society  of  decorative  art  is  workiiif.1 
The  classes  of  the  industrial  and  technical  dqttn-l 
ment  are  free  three  evenings  in  the  week.  OnadJ 
these  evenings  is  to  l)e  given  particularly  ( 
instruction  of  those  who  wish  to  become! 
The  day  classes,  held  morning  and  aftema 
a  moderate  charge.  The  studios  are  open,  j 
to  students  for  practice,  every  day. 

A  small  but  carefully  chusen  library  has  been  I 
opened  this  season,  where,  in  a   bright  roo<ii.lbe| 
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pupils  may  have  access  to  books  and  current  i 
literature,    foreign  and    American,    with  ofipor^l 
tunity  for  quiet  thought  and  study. 

The  motive  of  the  whole  system  is  true  I 
tioB,  and  intelligent  work  on  the  aimp 
practical  principlee.  No  attempt  is  made 
technical  and  manual  training  classes  to  e 
A  boy  or  girl  is  simply  prepared  for  life,  rendj  I 
any  trade  to  which  they  may  be  called,  in « 
mand  of  self,  with  a  knowledge  of  what  caobt 
done,  and  a  power  to  do  it  accurately,  intelltgcaitiSF^ 
and  skilfully.  But  leaving  out  all  questioo  if 
artist  or  artisan,  there  is  a  discipline,  a 
and  a  trainmg  of  the  powers  of 
are  of  inestimable  value  in  after-life. 

From  time  to  time  during  the  winter.  I 
are  given  at  the  school  upon  subjectB 
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I  he  sttidiea.  Visitors  who  wish  to  set;  the 
of  the  school  will  find  the  studios  open  each 
row  nine  until  twelve  in  the  morning,  and 

E  until  four  in  the  afternoon.     The  free 
\  taught  from  half -past  seven  to  half -past 
day.  Tuesday,  and  Wednesday  evenings 
Dh  week.  Emma  Moffett  Tyno. 


mo  DE  JANEIRO  LETTER. 

tscienlLflc  movement  of  Brazil  can  afford 

ttle  matter  of  interest  to  the  outside  world. 

[u  tl>e  la&t  few  years  a  few  isolated  workers 

•uoceeded  in  making  their  names  known  be- 

ithe  limits  of  the  coimtry,  but  for  the  pres- 

tbey  are  too  few  t*)  have  established  any 

rorthy  centres  of  scientific  thought,  either  in 

ray  of  societies  or  i>eriodicals.     Outside  of 

ledical  profession,  which  maintains  a  very 

table  society  and  one  or  two  special  journals, 

pirit  of  association  has  taken  the  direction 

(y  of  organizing  geographic^  societies,  of 

I  Rio  de  Janeiro  boasts  of  three,—  the  old 

lighly  reputable  though  decidedly  fossilized 

leal,  geographical,   and  ethnological   insti- 

,e  more  recent  Rio  de  Janeiro  section  of  the 

geographical    society,   and    the    Rio    de 

geographical  society.     Each  publishes  its 

,  mainly  valuable  en  account  of  the  inser- 

d  discussion  of  old  and  little-known  docu- 

I,  recent  contributions  of  importance  rarely 

ing.     This  abundance  of  geographical  so- 

is  not  due  to  a  superabundance  of  active 

'rs,  but  to  a  sudden  outburst  of  enthusiasm 

'ratemal  good  feeling,  awakened  by  a  visit 

the  Portiiguese  explorer  of  Africa,  Major 

Pinto.     On   this  occasion   Brazilians  and 

lese  united  in  founding  a  section  of  the 

)c   society  to  commemorate  his  visit.     Na- 

rivalries  soon  appearetl,  however,  and  led 

withdrawal  of  a  portion  of  the  Brazilian 

,t  to    found   the    Rio  de   Janeiro  society, 

,  of  the  tluree,  appears  at  present  to  possess 

lost  vitality  and  promise  of  usefulness. 

other  scientific  publications  are  the  Archivon 

nackmal,  of  which  six  volumes  have 

issued,   containing  articles   on  archeology, 

fopology,  zoology,  and  geology,  contributed 

ly  by  the  officers  of  the  museum;  the  Annals 

KoUi  fie  minus  de  Auro  Pjxto,  of  which  the 

^olamea  published  are  mainly  devoted   to 

llargy  and  mineralogy  :  and  the  recently  es- 

hed  monthly  Revista  do  obaervatoric,  which 

Sng  a  very  useful  direction  in  the  collection 

Iteorological  observations  from  various  points 

I  empire.     Private  enterprise  in  the  publica- 

ti  scientific  journals  has  taken  the  direction 


of  technical  reviews  for  engineers  and  arcliitects,. 
of  which  three  are  published.  In  the  absence  of 
other  organs,  articles  of  general  science  are  some- 
times inserted  in  these,  particularly  in  the  oldest 
and  best  established  of  them,  the  Remsta  de  en- 
gcTihairia.  The  last  number  of  tVie  Archivos  do 
miueii,  issued  near  the  end  of  last  year,  contained 
profusely  illustrated  articles  on  the  extraordinary 
ornamented  pottery  of  the  mounds  of  Marajo. 
The  next  volume,  to  be  issued  shortly,  will  be  de- 
voted tti  a  memoir  by  Dr.  C.  A,  White  of  Wash- 
ington, on  the  Brazilian  cretaceous  fossils,  and 
will  undoubtedly  be  the  most  important  contribu- 
tion ever  made  to  South  American  invertebrate 
paleontology. 

Since  the  beginning  of  the  present  year,  thrt-e 
official  commissions  have  been  organized,  from 
which  results  of  some  value  may  be  expected,  and 
of  which  notice  has  alre^idy  been  given  in  Science. 
The  first  in  point  of  time  is  for  a  geographical 
and  geological  survey  of  the  province  of  San 
Paulo,  on  the  plan  of  the  U.  S.  surveys  of  thfr 
territories,  under  the  charge  of  Prof.  O.  A.  Derby 
of  the  national  museum.  The  first  work  imder- 
taken  was  the  exploration  of  the  second  largest 
river  of  the  province,  the  Paranapanema.  tributary 
of  the  Parana.  The  party,  consisting  of  Dr.  Theo- 
doro  Sampaio,  gec»grapher,  with  Dr.  J.  W.  Aguiar 
as  assistant,  and  Dr.  Paula  Oliveira  geologist, 
embarked  on  the  upper  river  May  2'2,  and  haa 
only  just  retumetJ,  having  traversed  about  900 
kilometres  of  difficult  river  in  a  sparsely  populated, 
almost  desert  region,  and  about  5(K)  kilometres  by 
land,  all  in  a  region  that  had  never  before  been 
scientifically  examined.  The  rivtfr  was  found  to 
be  full  of  dangerous  falls  and  rapids  in  its  middle 
section,  of  the  extension  of  about  120  kilometres, 
but  comparatively  free  from  ol«Jtruction  in  an 
upper  section  of  206  kilometres,  and  a  lower  sec- 
tion of  309  kilometres.  Tlie  latter  section  prom- 
ises to  liecome  an  important  link  in  the  system  of 
internal  oommuoications  with  the  distant  province- 
of  Matto  Grosso.  For  over  half  its  course,  the 
river  flows  through  a  region  of  Ixnlded  traps,  pre^ 
sumsbly  of  triassic  age.  The  chief  of  the  com- 
mission haa  been  engaged  in  the  examination  of 
a  remarkable  development  of  nephelLne  sienites, 
occurring  in  several  ixiintsof  the  province,  and  in 
such  intimate  association  with  typical  volcanic 
rocks,  tuffs,  phonohtes,  trachites,  nepheline^ 
leucite,  and  olivine  basalts,  as  to  estaltli;;!!]  the  vol- 
canic character  of  the  whole  group.  The  pas- 
sage of  nepheline  sienite  to  phonolite  is  clearly 
demonstrated,  and  leucite  rocks  are  reported  for 
the  first  time  in  South  America. 

A  second  commission,  appointed  by  the  minis- 
ter of  agriculture,  is  for  a  study  of  the  disease  of 
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the  coffee-plant,  that  duriui^  the  past  few  yeans 
has  deatrowd  a  large  number  of  plantations 
over  a  ci»nsi<)frable  area  in  the  northern  part  of 
the  province  of  Rio  de  Janeiro.  This  is  intrusted 
to  Dr.  Eniil  Goldi,  an  able  and  energetic  young 
Swiag  naturalist,  who  has  recently  been  apf>ointed 
sub-director  of  the  zoological  section  of  the 
national  museum.  Dr.  Gdldi  has  been  in  the  field 
for  the  last  two  months,  studying  the  disease  in 
situ,  but  as  yet  has  not  made  public  any  of  hia 
results.  A  valuable  biological  contribution  may 
be  confidently  exjjected  from  this  commission. 

A  third  commission,  headed  by  Dr.  J.  B. 
Lacerda,  well  known  through  his  researches  on 
enake^poison  and  on  beriberi,  is  about  to  pro- 
ceed to  the  northern  provinces  of  Para  and 
Maranhain  to  study  the  disease  beriberi,  which  is 
extending  rapidly  over  the  north  of  the  empire, 
and  is  beginning  to  appear  to  an  alarming  extent 
in  the  south  as  well.  The  last  steamer  to  New 
York  takes  the  president  of  the  chamber  of  depu- 
ties, who  is  making  a  sea-voyage  in  the  hope  of 
throwing  off  the  disease  ;  and  a  prominent  phy- 
sician of  Rio,  who  was  appointed  on  the  beriberi 
commissioD,  has  beenoblige<l  to  resign  on  account 
of  having  become  a  sufferer  from  it.  As  has  al- 
ready been  noticed  in  SciWice,  Dr.  Lacerda  attrib- 
utes the  disease  to  a  microbe,  a  conclusion  which 
has  been  confirmed  by  Eh*.  Ogata  Masanori  of 
Tokio,  in  Japan,  Up  to  the  present  time,  ele- 
ments for  the  study  of  beriberi  have  l>een  rather 
difficult  to  obtain  in  Rio,  and  the  present  study  in 
the  princiiuil  centres  of  the  disease  will  undoubt- 
edly add  greatly  to  our  knowledge  on  the  subject. 
Dr.  Lacerda  has  also  been  investigating  a  very 
similar  diuease  of  horses,  very  prevalent  in  the 
provinces  of  Para  and  Matto  Orosso,  known  as 
pe»tt  (lit  Cadeiras,  or  hii>-evi!,  which  at  one  time 
he  was  inclined  to  identify  with  the  beriberi  ; 
but  he  has  recently  discovered  some  well-marked 
differences  in  the  micro-organisms  characteristic 
of  the  two. 

Considerable  interest  has  been  manifested 
among  medical  men  in  the  proposed  American 
commission  to  study  Dr.  Frere's  yellow-fever  in- 
vestigations, and  methods  of  inocidation.  The 
work  of  Dr.  Frere  seems  to  have  awakened  a  more 
lively  interest  abroad  tlian  here.  The  official  sup- 
port that  he  received  as  preeideot  of  the  hoard  of 
health  has  been  withdrawn  since  his  retirement 
from  that  jxwt,  on  account  of  his  commendable, 
though  perhaps  not  always  judicious,  efforts  to 
suppress  the  powerful  industry  of  manufactured 
wines,  while  the  general  attitude  of  the  medical 
profession  is  that  of  extreme  reserve.  While  he 
has  a  number  of  vejy  fervent  followers,  a  number 
of  pro  minent  physicians  have  vigorously  combated 


his  conclusions.  As  few.  if  any,  of  bis 
are  practised  microacoi>ist3,  be  has  been  aiUeJ 
meet  their  scientific  arguments  quite  sue 
but  has  been  less  fortunate  in  the  defences 
statistics  regarding  the  immunity  of  in 
persons.  Like  all  Brazilian  etatiKtics.  these 
too  loosely  drawn  to  inspire  oonfideoce.  A  Ivjec 
proportion  of  the  inoculated  has  been  among  the^ 
shifting  population,  whose  subsequent  history  < 
only  be  followed  with  difficulty  ;  and  Frere 
accused  of  not  admitting  that  the  disease  iayeUov- 
fever,  in  the  ca«e  of  the  death  of  an  inocolatri 
person,  no  matter  what  the  opinion  of  the  attend* 
ing  physician  may  be. 

The  National  museum  has  recently  received 
several  interesting  additions.  The  veteran  pateoo- 
tologist  of  Buenos  Ayres,  Dr.  Hermann  Bur- 
meisler,  made  it  a  present  of  a  very  perfect  skcl»> 
ton  of  Scelidotherium.  and  added  ^eatlr  lo  Urn 
value  of  his  gift  by  coming  in  fierson  to  superiB> 
tend  the  mounting  of  it.  Although  in  his  dgjb- 
tieth  year.  Dr.  Burmeister  is  still  vigorous,  aad 
looks  able  to  continue  his  work  for  several  ytan 
yet.  While  in  Rio,  he  received  many  atteatioe* 
from  the  emperor  and  imperial  faniDj,  aodfoani 
himself  obliged  rather  reluctantly  to  accept  tram 
the  emperor  tlie  decoration  of  dignitary  of  tfce 
order  of  the  rose,  which  is  next  to  the  higbol 
rank  of  the  order,  and  one  seldom  conferred,  IW 
museum  has  also  received  a  fragment,  welgliiilg 
nearly  two  kilograms,  of  the  famoos  Bendtgo  «r 
Bahia  meteorite,  the  second  largest  mass  of  nativr 
iron  known  ;  and  hopes  are  entertained  of  obCain- 
ing  the  entire  mass,  which  is  estimated  to  wditb 
about  nine  tons,  and  lies  about  sixty  miles  svs; 
from  a  recently  constructed  line  of  railroad.  A 
wealthy  gentleman  of  Bahia  is  inquiring  into  tht 
feasibility  of  transporting  it  with  the  inteatioa  el 
placing  it  in  the  museum  if  it  be  found  practicable. 
The  latest  addition  is  a  perfect  skeleton  of  a  whaK 
apparently  Balaena  australis,  measuring  abtsl 
fifteen  metres  in  length,  which  was  stranied  • 
few  weeks  ago  in  a  little  Itay  to  the  south  of 

Dr.  Barbosa  Rodriguez,  director  of  the  i 
of  Mann«>s,  provinoe  of  Anuueonas,  has  jn 
noiinced  the  rediscovery  of  Lepidosiren.  t  f  ' 
no  specimens  have  been  found   since  the  \ 
Natterer  and  Castelnau,  and  whose 
South  America  has  recently  been   put  in 
It  may  now  be  confidently  expected  titat  i 
mens  of  tliis  rare  and  interesting  animal  ess  1 
obtained  in  large  number*.  Y.  A. 

Rio  de  J&neiro,  Oct.  1&. 


M.  C.  QuYOT,  professor  in  the  School  of 
e»try  at  Nancy,  is  preparing  an  iniporUuil 
on  •  Les  forCts  lorrainee  juaqu'en  1T99.* 
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NOTES  AND  NEWS. 
owledge  and    appreciation  of  our  edu- 
rI   institutions  by   European    schotars    are 
J  on  tl»e  increase.     M.  Buisson.  who  came  to 
ountry  as  a   French  commissioner  to  the 
>deane  exposition,  made  a  special  study  of 
tvanced  educational  inatilutionB,  and  is  now 
buting  a  series  of  articles  on  the  eubje<.?t  to 
Wte  intemationale  de  Venaeigntment.     The 
4  these   has  already  appeared,  and,   after 
Iniroductory  paragraphB,  describes  Columbia 
Urvard  colleges.     M.  Buisson  has  grasped 
^  the  nature  and  functions  of  the  board  of 
p  in  New  York  state,  and  makes  plain  the 
ii  sustained  by  that   body  to  the   various 
to  and  academies  of    the  state.     He  was 
llarly    impressed    with    Columbia's    great 
',  and  frankly   says  that  it  seems  to  him 
leal  of  what  a  univereity  library  should  be/ 
cause  of  the  number  of  its  volumes,  but  be- 
[rf  ite  scope  and  organization.     M.  Buisdon 
tee  with  great  minuteness  of  detail  the  work- 
Ihe  library,  and  reconi mends  it  to  the  con- 
foD  of  those  having  in  charge  the  re-^^rgani- 
Of  the  library  of  the  University  of  Paris, 
plow  is  given  the  standard  time-table  for 
thuols  for  girls  in  Germany,  drawn  up  by 
Demission  appointed  by  the  minister  of  in- 
1>IL     It  will  shortly  be  adopted  throughout 
U^  The  figures  in  the  various  columns 
Hp>UTs  per  week. 


or 
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liemann,  after  a  fruitless  journey  to 
iumed  to  Athena.  Before  leaving 
itinople,  he  was  informed  by  the  Turkish 
ties  that  he  must  make  such  terms  with 
jans  as  he  found  possiljle,  but  that  he  must 
^aae  pay  down  £1,000  as  a  guaranty  that 
Id  take  nothing  away  from  such  excava- 
I  he  might  make.  The  conditions  under 
ae  had  formerly  excavated  in  the  Troad, 
,  that  he  should  have  all  the  duplicate  ob- 


jects exhuiued,  were  considered  far  from  lenient, 
inasmuch  as  real  duplicates  very  rarely  occur. 
Taking  advantage  of  the  situation,  the  owners  of 
the  ground  that  he  desired  in  Crete  demanded 
£4,000  for  it,  and  insisted  upon  his  including  in 
the  purchase  more  land  than  he  really  wanted. 
So  Dr.  Schliemann  came  away  without  having 
dug  his  spade  into  the  ground,  though  he  saw, 
peeping  out  from  the  hill  he  desired  t«  excavate, 
a  huge  building:  but  whether  it  was  a  megarm 
or  a  temple  he  could  not  tell. 

—  The  professor  of  archeology  at  the  University 
of  Berlin,  Dr.  Furtwttngler,  has  arrived  at  Olym- 
pia  to  arrange  the  objects  which  have  been 
claimed  by  Greece  from  the  excavations  now  con- 
cluded, in  a  large  museum  built  on  the  spot  by  a 
patriotic  Greek  for  their  reception.  He  is  also 
examining  the  various  objects  anew  for  the  large 
work  that  is  being  prepnred  on  Olympia.  the  Ger- 
man professor  having  been  himself  formerly  one 
of  tlie  directors  of  tiie  excavations. 

—  The  first  meeting  of  ••  the  international  con- 
gress having  for  its  objec^t  technical,  commerciai, 
and  industrial  training,"  met  at  Bordeaux  a  few 
weeks  since.  We  see  no  notice  of  any  delegate  from 
the  United  States  being  present.  The  conference 
brought  clearly  mto  view  two  points  :  1",  the  en- 
couragement there  is  in  the  recognition  of  the 
fact  that  England.  FVance,  Germany,  Spain,  Italy, 
and  Belgium,  as  well  us  other  countries  and  de- 
pendencies, have  common  ends  in  view  in  com- 
mercial and  industrial!  education ;  and,  2",  that 
whOe  tlds  first  international  congress  was  merely 
tentative,  yet  it  has  paved  the  way  for  future 
congresses  to  oome  to  a  surer  agreement  regarding 
principles,  and  to  develop  substantial  unanimity 
in  details.  In  addition  to  the  valuable  papers 
that  were  read,  debates  and  discussions  were  held 
daily  during  the  se^ion  of  the  congress,  and  it  is 
believed  that  they  contributed  to  give  the  nations 
of  Europe  a  clearer  and  sounder  knowledge  of 
the  aims  and  methotls  of  technical  e<lucation. 

—  The  lord-almoner's  professorship  of  Arabic  at 
Cambridge  university,  made  vacant  by  the  resig- 
nation of  Dr.  Robertson  Smith,  the  newly  elected 
university  librarian,  who  has  held  the  poet  since 
Prof.  Edward  H.  Palmer  was  murdered  by  the 
Arabs,  has  been  conferred  en  Hon.  Ion  Grant 
Neville  Keith -Falconer,  M.A.,  of  Trinity  college. 
The  new  professor  is  the  second  son  of  the  late 
Earl  of  Kintore.  and.  though  but  thirty  years  of 
age,  he  is  very  learned  in  the  oriental  languages 
and  literature. 

—  It  is  remarked  in  England  that  the  American 
historians  are  very  popular  there.  Almost  simul- 
taneously, new  editions  of  Prescott  and  of  Park- 
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man  have  VtQi^n  issued  by  London  publisbere. 
*•  Prescott  has  a  well-t*BtablbbtHj  reputtttion.  and 
the  brilliancy  of  Mr.  Parknian's  narratives  will 
assuredly  make  him  a  olasdical  historian  in  Eng- 
land aa  well  as  in  America." 

—  James  M.  Cattfll.  Ph.D..  son  of  ex-President 
Cattell  of  Lafayette  college,  has  recently  been 
elected  lecturer  on  psycho-physics  at  the  University 
of  Pennsylvania.  Dr.  Cattell  has  been  pursuing 
his  researcbea  for  some  time  i>88t  in  Professor 
Wundt's  lalxiratory  at  Leipzig,  and  has  formulated 
his  reeults  in  articles  which  have  been  publi»hed 
in  PhUomphiache  stttdien  and  in  Mind. 

—  The  new  vnlume  of  TrQbner's  '  English  and 
foreign  i>hiloeophic!.al  library  '  is  *  Life  and  works 
of  Giordano  Bruno.'     It  is  now  ready. 

—  Students  of  psychology  and  of  philosophy 
generally,  will  be  glad  to  know  that  Dr.  Ferriexs 
work  on  '  The  functions  of  the  brain '  has  been 
issued  in  a  new  edition.  This  new  edition  is  es- 
aentially  a  new  book,  sinc^  it  has  been  almost  en- 
tirely rewritten,  and  now  embraces  the  results  of 
the  author's  latest  investigations,  ns  well  as  a  criti- 
cal survey  of  the  more  inipt>rtant  physiological 
and  pat  boll  igical  researches  on  thefiinclionsof  the 
brain  that  have  been  published  durmt;  the  last 
decade.  The  chapters  on  the  structures  of  the 
nerve-centres  end  the  functions  of  the  spinal  cord 
have  been  enhurged  to  such  an  extent  that  the 
book  is  now  virtually  a  complete  treatise  on  the 
central  nervous  sjTjtem. 

—  Volume  \  iii.  of  Leslie  Stephen's  '  Dictionary 
Of  national  biography.'  inclwdiog  names  from 
Burton  to  Cantwell,  has  boeu  published.  The 
Bruces,  Butlers,  Camptells,  Bums,  Burke,  Byron, 
Mrs,  Browning,  Buckle,  Cnednion,  Cairns,  and 
Cairaes  are  among  the  most  protnlnent  subjects 
treated.  Volume  ix,  may  be  expected  in  Janu- 
ary. 

—  loTeatigationa  made  by  the  editor  of  the 
Academy  in  several  hundreti  schools  in  every  state 
in  the  union  give  the  following  result  as  to  the 
methcHis  of  Latin  pronunciation  in  use.  Of  the 
institutions,  6  per  cent  use  the  continental  svstem, 
4^  per  cent  the  Homan,  and  47^  per  cent  tlte 
Elnglifih.  tjome  of  these  schools,  however,  are 
very  large,  others  quite  small  ;  so  that  a  compari- 
son of  the  number  of  students  trained  in  each 
methwl  Heems  preferable.  .Such  coniparisoQ  shows 
2  per  cent  uaing  the  continental.  4<H  the  English, 
and  514  the  Roman. 

—  A  recent  presidential  dtcree  in  Prance  regu- 
lates the  instruction  in  gymnastics  in  the  lyciat 
and  colleges  for  girls.  The  instruction  must  be 
given  by  female  teachera,  who  must  have  received 
a  certificate  of  aptitude  from  the  proper  authori- 


ties.    Such  teachers  are  to  receive  from    1 .3 
2.000  franca  per  year  each,  and  may   be 
to  teach  sixteen  hours  a  week.     They  mast  1 
at  least  twelve  hours  a  week. 

—  The  English  association  for  the  improvenfll 
of  geometrical  teaching,  says  Nature  of  Sept.  M^ 
has  revised  ita  '  Syllabus  of  elementary  geomUxi- 
cal  conies,'  and  is  about  to  publinb  l!  wilii 
three  tigures  lettered  in  acct>rdance  v  aim- 
ciations  of  the  Syllabus.  The  work  will  Ik  int»f' 
leaved  to  allow  of  teachers  and  students  supply- 
ing their  own  proofs,  and  will,  it  ia  hoped,  »V9**' 
in  November.  Mt^ars.  Swan  Sonnenscbein  ait-lbf 
publishers. 

—  The  Bombay  government,  according  to  .Viihwr 
of  Sept.  30,  has  isr^ued  a  long  resolution  oo  tW 
subject  of  technical  education,  which  is  ooe  at 
spei^-ial  importance  to  India.  The  resolotion  1^^ 
down  the  outlines  of  the  scheme  which  It  taras 
under  three  heads, —  agriculture,  art.  and  mecbsa^ 
cal  industries.  It  proposes  that  tb«  CoUege  «f 
science  at  Poonah  shall  be  a  central  institalMafcr 
the  teaching  of  higher  agriculture,  and  ifaat  local 
classes  and  scho<^)ls  shall  be  established  thro^glKMl 
the  province  under  the  supervision  of  district  «A> 
cers  and  of  the  edacational  department.  Tbr 
Jamsetjee  Jeejeebhoy  school  of  art  in  Bomhiy  k 
to  be  the  centre  of  government  efTorts  far  Ite 
purpose  of  ait-teaching,  and  a  report  is  caUed  for 
as  to  the  propriety  of  obtaining  additional  teach* 
ing.  The  question  whether  a  technological  InsCi' 
tute  for  mechanicjU  industries  should  be  estafaUalied 
is  discus«<ed  at  some  length,  and  the  govern wt 
expres^s  the  opinion  that  the  time  for  dointS**^ 
has  not  yet  come.  Meanwhile  it  is  suggcated  tJ«al 
the  committee  of  the  Ripon  memorial  fund  sboaM 
form  itself  into  an  association  for  promoting  iecii> 
nical  education  in  Bombay  City,  the  gOTemnwftt 
promising  to  give  it  the  utmost  possible  aid.  The 
mam  dependence  of  other  parts  of  the  provincs 
must  be  upon  the  high  schools  for  elementarr 
B<-ience,  and  upon  such  institutions  aa  may  hr 
started  by  means  of  local  efforts.  Tlie  i^esdatiaD 
concludes  by  saying  that  the  scheme  i«  not  sffl- 
demic,  but  that  it  is  meant  to  enhance 

being  of  the  people  at  large  by  giving 
emp»loyment  to  labor  and  capital,  and   \>\ 
ing  harmonious  relations  between  them. 

—  Dr.  R,  O.  Ecclea  reAd  a  paper  bef u(«  thft 
pathological  society  of  Brooklyn  ivcentlj.  te 
which  he  gave  the  results  of  a  long  series  of  el* 
peri  men  tfl,  extending  over  nine  months,  on  tl» 
value  of  the  different  {wjieinea  in  the  market,  »nJ 
in  which  he  showed  tliat  some  of  the  fiejisine  for 
nished  by  reputable  manufacturent  was  timcti 
valueless,  and  yet  sold  for  a  price  ooamdmUs 
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of  other  dealers  whose  pro<luct  wae 
iive  in  th«^  coiiversiou  of  albuminoids  into 
Hip  experiments  also  included  the  re- 
'ect  oa  digestion  of  many  of  the  rerne- 
hich  phjsicians  prescribe  to  te  taken  at 
time. 

Colonel  Majendie,  the  English  inspector  of 
ftivcB.  is  now  in  this  country,  studying  the 
Dd»  here  adopted  for  the  regulation  of  the 
je  and  sale  of  inflainiuable  materials.  During 
ay  he  will  visit  the  oil-regions  of  Peuusyl- 
,  and  examine  the  oil-wells. 
As  ^  supplement  to  the  la^t  number  of  the 
ta  di  jUoHofia  scimtifivn,  is  issued  an  inter- 
\  prospectus  of  a  new  liivinta  peiiagogiea 
MUX,  to  lie  issued  Nov.  1,  under  the  direction 
of.  Francestco  Veniali,  general  inspector  for 
Dinister  of  public  instruction.  Each  issue 
Contain  several  artidea  on  theoretical  and 
St!  i)HtlaKogic«,  a  r^sumi  of  the  progress  of 
ktional  1  bought  and  activity  in  Italy  and 
Ighout  the  world,  correspondence,  and  the 
Kt  of  ail  official  d«x;iiment8  on  education. 
Hv  Veniali  has  secured  aa  co-operators  the 
Rial  professor  of  pedagogics  in  Italy,  the 
government  inspectors  of  schoolm,  and  the 
k»r8  and  professor*  of  the  larger  normal 
ila.  There  is  every  reason  to  suppose  that 
lew  Rivigfa  will  l»e  a  most  valuable  acquisii- 
K>  educational  literature. 

the  new  rules  promulgated  by  the  educa- 
i  department  in  France  present  several 
jes.  Women  are  admitted  as  teachers  at  the 
}f  seventeen,  but  men  not  until  eighteen.  A 
imiK>rtunt  clause  provides  that  in  public 
lis  of  every  description  all  instruction  is  to 
Ven  exclusively  by  laymen.  This  takes  from 
lergy  their  last  hold  on  elementary  education, 
Itherto  they  have  had  the  right  to  nominate 
)  sch«)Ols  u  certain  number  of  teachers  who 
not  subject  to  the  regulations  under  which 
Dvemroent  teachers  worked.  These  teachers 
under  the  direct  control,  not  of  the  minister 
Ucation,  but  of  the  superior  of  the  religious 
Qr  by  whom  they  w^ere  appointed.  In  the 
rules,  too,  the  regulatinns  respecting  the 
Bcations  of  teachers,  lioth  public  and  private, 
been  maile  more  stringent. 

The  committ.ee  of  the  school  museum  at 
El  proposes  to  celebrate  in  1890  the  centenary 
^  birth  of  Diesterweg  by  founding  a  Dioster- 
>edagogicHl  museum. 

iThe  first  volume  of  the  Deutsche  enq/cioptldie, 
leues  utiiversal-lenncon  fur  idle  gebiete  des 
IM.  lias  been  publisheil  by  Gruuow  of  Leip- 
It  comprises  ten  hundred  and  seventy  pages 


devoted  to  topics  whose  names  begin  with   the 
letter  A. 

—  The  Eng}i»h  huiorical  review  for  October 
contains  an  erudite  and  valuable  article  on  the 
'  Origines  of  the  University  of  Paris,*  by  Rev.  H. 
Rashdall. 

—  The  London  Journal  of  education  draws  the 
following  lessons  from  Mr.  Matthew  Arnold's  re- 
cent report  on  education  on  the  continent  of  Eu- 
rope :  1.  ^1//  teachers  must  be  trained,  no  more 
acting  certificates  must  be  granted,  and  the  col- 
lege coarse  must  be  extended  to  at  least  four 
years.  2.  The  demoralizing  system  of  annual 
grants,  de}>endent  mainly  on  individual  (vaj^rs 
in  the  three  R's,  must  be  abolished.  If  the  fixed 
capitation  grant  were  doubled,  and  the  remainder 
assigned  by  general  merit,  we  should  liave  a 
workable  but  not  a  perfect  s^'stem.  9.  The 
school-years  must  be  extended.  At  present,  in 
England,  school-life  ends,  on  an  average,  at  eleven 
years  of  age :  on  the  continent  it  ends  at  fourteen. 
4.  Scht>til8  oiuat  be  grade<l. 

—  The  first  reptvrt  of  the  Royal  commission 
(Euj^lish)  to  inquire  into  the  working  of  the  ele- 
mentary education  act  is  a  large  folio  of  54iJ  pages, 
and  contains  13,68-1  questions  and  answers,  in  ad- 
dition to  voluminous  appendices. 

— The  law  by  which  it  is  forbidden  in  Oermany 
to  give  instruction  in  any  subject  without  a  proper 
certiRcale  or  other  qualitic>]tion,  htis  lately  l>een 
extended  to  cover  the  case  of  private  teachers. 

—  Mr.  Albert  V.  Dicey  and  Mr.  Harold  B.  Dixon 
have  been  elected  fellows  of  Dalliol  college,  Ox- 
ford. Mr.  Dicey  is  Vinerian  professt^r  of  English 
law  and  a  well-known  writer,  and  Mr.  Dixon  is 
lecturer  on  physics. 

—  The  recent  election  for  rector  of  Edinburgh 
university  resulted  in  the  choice  of  Lord  Iddee- 
ieigh  over  Sir  Lyon  Playfair. 

—  Rev.  Dr.  Montagu  Butler,  lately  head  mas- 
ter of  Harrow  schooU  has  l«en  app<vintetl  master 
of  Trinity  college,  Canibridge,  in  succession  to  the 
late  Dr.  Thompson.  This  i>osition  is  one  of  the 
most  eminent  in  England,  and  is  in  the  immediate 
gift  of  the  crown.     The  income  is  £:i,(J70  fier  year. 

—  Tlie  Deutsche geographinche  butter  of  Bremen 
publishes  several  original  paiwrs  on  the  natives  of 
North  America.  Mr.  Henry  T.  Allen  reports  on 
the  AtnatAnas,  or  Indians  of  the  Copper  River, 
who,  to  the  numljer  of  :J66.  occupy  a  territory  of 
25,000  square  miles  ;  Mr.  Charles  N.  Bell  of  Win- 
nipeg deals  with  the  Ojibeways  in  north-western 
Canada;  and  Dr.  H.  Rink  summari7.es  the  infor- 
mation recently  collected  l»y  Danish  travellers 
respecting  the  Eskimo  of  eastern  Greenland. 
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—  Volume  xxi.  of  the  *  Encylopaedia  Britannica,' 
whicb  has  juat  been  issued,  contains  severaJ  dia^ 
tinctivefy  philoaopUit^l  articlefi.  They  are  '  Rou-*- 
seau/  by  George  Saintsbury  ;  '  Sceptii  ism/  by 
Andrew  Seth  ;  « Sc'helling,'  by  Professor  Adam- 
aon ;  *  Schleiermacher,'  by  Rev.  J.  F,  Smith  ; 
•Scbolasticism,'  by  Andrew  Seth;  and  'Schopen- 
hauer,' liy  Prof,  William  Wallace- 

—  Every  once  in  a  whilesome  new  hint  is  dropped 
concerning  the  forthcoming  biography  of  Darwin 
by  his  son.  The  last  its  that  Professor  Huxley  will 
contribute  a  chapter,  and  that  the  book  will  bear 
strong  testiuiony  to  the  influence  exercised  by  Sir 
Charles  Lyell  over  Darwin. 

—  Professor  Tyndall's  stay  in  Switzerland  has 
greatly  benefited  liis  hoalth,  and  he  now  intends 
to  deliver  the  Christmas  lectures  at  the  Royal 
institution  in  London  himself. 

—  Dr.  Kohler  has  been  succeeded  as  director  of 
the  German  school  at  Athens  by  Dr.  Peters,  late 
professor  of  archeology  at  the  University  of 
Praynp. 

—  The  programme  of  tlie  XxMitntUflian  ?nciety  of 
London  for  the  winter  is  unusually  interestrii^' 
Mr.  Shadworth  Hodgson  opened  the  year's  work 
with  an  address  on  the  re-organization  of  philos- 
ophy. Other  paiH'rs  will  treat  of  Malehranche, 
Leibnitz,  Lofcze,  T.  H.  Green,  Hegel's  •  Philosophie 
des  rechta,'  and  the  Augustinian  philosophy. 
Dr.  Cattell  of  Ijeipzig  will  give  an  account  of  some 
recent  psycho-physical  researches.  The  ancient 
distinction  of  logic,  physic,  and  ethic,  the  relation 
of  language  to  thouglit,  the  distinction  of  fact 
and  riKht,  and  the  theory  of  motion,  will  be 
treated  by  other  members  of  the  society  ;  ami  the 
•ession  will  be  closed  by  Dr.  Bain,  '  On  the  ulti- 
maie  questions  of  philosophy.' 

— A  new  encyclopaedia  of  education  is  being 
prepared  in  England  under  the  editorship  of  Mr. 
A.  Sonnenachein  and  Rev.  E.  D.  Price. 

—  Capt.  R.  L.  Pythian,  U.S.N. .  was  ordered 
to  duty  on  Nov.  14,  as  suiwrintendent  of  the  naval 
observatory  at  Washington.  Commander  A.  D. 
Brown,  who  has  been  acting  as  superintendent, 
will  continue  on  duty  at  the  observatory  as  assist- 
tant  superintendent. 

—  Herbert  H.  Smith,  who  has  been  collecting 
natural  history  specimens  in  South  America  for 
several  years,  left  Rio  de  Janeiro  for  this  country 
over  a  month  ago  upon  a  sailing-vessel.  He 
brings  with  him  enormous  collections. 

—  The  number  of  those  who  are  now  invalids 
as  the  result  of  the  war  is  said  to  be  265,854,  the 
total  number  of  soldiers  having  been  alx^ut  one 
million  and  a  quarter. 


LETTERS     TO     THE    EDITOR, 

The  swindler  at  work  ag^&in. 

T  ENCLOSE  for  the  benefit  of  ulfaers  a  letter  froa 
a  fcwindler  in  the  west,  addresseH  to  m<'  Arrr  Ibt 
very  weJI  forced  siflroature  of  t 
U.  S.  N.  M.  (national  niugeum  ni 
simply  '  Cook  co.  Nf>rinai.  Nov.  ;,  j.-^nv,,  -.  iu<-ii.-:o  h 
in  Cook  c*)unty,  HI.  It  reHjuestod  the  imuiMitaU 
deipatch  of  a  set  of  jfcological  repnrtw  to  Prof.  Omn* 
Welln  Lits,  of  the  Cook  county  (til.)  normal  teboa^ 
and  hi«  colleague,  Professor  Parker. 

Cook  ca  NurmaL,  Nor.  T,  Mi 
Prof.  JottN  P.  Lesley, 

Dear  Sir, —  Will  you  kindly  eeml  to  Pr 
Wellu  Liti,  of  the  Cwjk  county  ',111.)  noriL. 
complete  set  of  the  reports  of  the  s««oon(J  -i'^ii,vi-»j 
survey  of  PeDDsylvania.  I  am  iod»?blrd  ^>  him.  and 
to  hifl  c<^>lle&gue  Professor  Parker,  for  a  mo*!  d^f b»- 
ful  Sunday,  aod  wish  to  place  him  and  ht«  frifiid  ii 
the  way  of  getting  Uterature  at  present  lnaoc<«iiMt 
to  them. 

An  early  compliance  with  this  request  will  be  cm- 
aidered  a  threat  favor,  and  one  to  he  «ooo  repaid  by 
your  friend,  CHAaLEs  D.  Waixjott,  U  S.N  IL 

Mr.  Walcott  informR  me  hy  letter.  aft«r  aoeisf  <k 
above  letter,  that  he  had  tried  to  trace  IJm  rated, 
but  tliu-s  far  without  surce^is.  The  fellow  baa  ii>^ 
tained,  under  various  false  pretences,  quantltiai  of 
apeciinens,  books,  and  B^metimes  rnonev.  fr 
vvrn  geolog»4^  

Effect  of  electrftrliflrt  on  plant  gjowth,^ 
"  The  lit'ht  from  an  eieci.-ic-(«*f»j;»  txiwer  in  Dav 
port,  lo.,  falls  full  upon  a  fiower-gamVa  filiotit  out 
iaundred  feet  away;  and  during  the  poat  yno 
mer  the  owner  has  observed  that  lilies  which  iuir»j 
usunlty  bKx>med  only  in  the  day  have  opened  l»| 
the  Dii^ht,  and  that  morning-glories  have  an<>kM4l 
their  blossomB  as  soon  as  the  electric  light  felt  oal 
them"  I 

The  above  item,  which  originally  appeared  in  tbsJ 
Democrat   of  tbis  city,  and  has  ^one  the  rounds  f* 
the  press,  has  a  substantial  basis  of  fact.   The  'Jeoa«T^ 
system  of  electric  lighting  wad  introduced  into  I 
city    early  this  past  Rpring.  and    acr^--*   »'—   *trwt' 
from  the  resideu'^e  of  Mr.  Henry  W.  :  ut«- 

ated  one  of  its  towers.     This  tower  is  ■  bi;k. 

and  contains  Ave  arc  lif;ht«^  each  of  ^,(>U0  casdlo-  i 
power.  During  the  post  sammer,  Mr,  K*?rkrr*  ct- ' 
tention  was  attracted  to  the  siuKular  r' 
lights  produced  upon  some  day-Iilii^s  blooi; 
garden.  These  flowers  closed  as  night 
as  soon  as  the  electric  lamps  were  ^t 
re-opened,  and  while  the  lights  wei 
continued  in  full  bloom.  As  the  str 
feet  wide,  the  lights  were  distant-  S'mv 
the  fluwers.  Other  similar  observat^ 
ported,   but,  ati   they  are  lesa   accur.i  ini,I| 

pass  them  for  the  present  without  sp««cuij  tnt-uuoa 

Chah.  E    PrrsAi-l 
Bftvcnport,  lo.,  Nov.  19. 


Milk'sicknesa. 
This  diaeaite  seems  to  have   r«oeiv«>d   hut  litlis  1^1 
tentiuu   from   the   nierli.al    fraternity,  probably 
oocount  of  the  supposition  tbut  itji   riiTa(;<>«  aret^l 
cumseribed   to  the  area    within  the  eooftnes  of  < 
originatiun  ;  yet  it  is  presum*^  that  such  ta  sollb^ 
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^ntfreds  die  aunually,  io  places  far 
Itho  JiK'alitieRof  its  origination,  by  the  tue 

^ i  butter  shipped  from  such  places,  fts  the 

oducts  of  localities  infected  with  this  scourge 
seek  a  market  from  home  ;  and  os  a  natural 
»  tbey  find  their  way  into  the  large  cities, 
kCiDg  the   fatal   poinoo   into  the  mouths  of 

;ian8  iinacquaioted  with  it  are  apt,  after 
ng  it,  to  Rive  it  fever  treatment ;  and  the 
(sequence  iti.  that  the  patient  dies.  So  the 
n  soon  tiad»  that  be  has  a  disease  that  in  ita 
[>atholn«ry,  from  the  closest  observation,  he 
Oft  febrile  nosology  ;  yet  the  febrile  thera- 
^Hp  hastea  dissolution.  Prom  its  febrile 
^Bt  is  likely  to  mislead  those  not  familiar 
^B  diagnosis. 

Hlof  mQk-sicknessupon  'dry cattle,'  males 
P^ii.  in  death  ;  but  the  inilk-iiivinf;  cnvr  ex- 
le  poitjon  in  the  lacteal  fluid,  and  ro^eiTf-s  but 
any,  perceptible  injury  from  it.  The  butter- 
said  to  be  a^  harmless  as  that  from  well 
irhile  the  sweet  milk  and  butter  hold  the 
yet,  from  tbe  statement  of  many,  it  Ao«»  not 
be  held  in  solution  after  the  milk  is  drawn 
»  cow,  but  seems  to  have  a  raai^netic  attrac- 
itself,  thus  segregating  nil  it»  minute  particles 
»  milk  or  butter,  conglomerating  and  con- 
ing into  one  imperceptible)  particle  until 
ad  by  some  one,  when  the  virus  at  ono«  be- 
active.  It  is  stated,  upon  seeminffly  good 
y.  that  of  a  milking,  if  drauk  white  sweet, 
I  a  dozen  persons  may  partake  of  it,  yet  only 
contract  the  disease  ;  and  the  same  state- 
made  as  regards  the  use  of  the  butter  made 
bokning. 

lisease  occurs  among  cattle  that  browse  on 
h  side  of  tbe  Blue  Ridge  and  foothills,  and 
rich  coves  where  tbere  is  but  very  little  sun- 
It  is  putiitively  stated,  that,  if  the  cattle  in 
ilities  where  the  disease  prevails  are  not 
to  Kraze  until  after  the  dew  evaporates,  tbe 
will  not  appear,  provided  they  are  driven 
^U^e  before  the  dew  begins  to  accimiulate 
^King ;  hut,  when  a  cow  eats  any  of  the 
Hm  tbe  dew  on  it,  milk-sickness  is  the 
l^xbis  is  the  unanimous  statement  of  native 
■  in  localities  where  it  originates. 
iHowinK  experiments  have  been  made  with  it 
M  county,  N.C.  :  One  man  placed  a  couple  of 

Krn-fodder  out  in  the  evening,  and  took 
t  morning  before  sunrise,  with  tbe  dew 
gave  them  to  a  yearling.  It  died  in 
tree  days  with  the  disease.  Another  person 
piece  of  jfood,  fresh  beef  on  a  rock  near  a 
Ftar  sunset,  and  tbe  next  morning  early  he 
|o  a  healthy  doK,  which  ate  it,  and  died  in 
rs  of  the  disease.  This  evidence  would  tend 
'  that  it  was  not  induced  in  cattle  from 
IS  plants,  but  from  a  poison  held  in  solution 
Bw,  and  that  it  evaporates  with  the  dew. 
r.  Cauler,  lost  year,  in  the  Blue  Kidge  Enter- 
iblisbed  at  Webster,  N.C,  in  writing  of  tbe 
of  the  disease,  stated  that  it  was  caused  by 
.1  poisoning.  He  said  that  there  were  cupreous 
in  the  localities  where  it  occurred,  and  that 
lar  heat  freed  the  arsenic  from  the  copper, 
jedew  held  in  solution  on  tbe  herbage  ;  "  yet 
a  in  localities  where  no  copper  has  been 
A.nd  then,  a  gentleman  who  has  manofac- 


tured    arsenic   says   that  it  would  be  unnatural  for 
copper  to  give  off  arsenic  so  easily  and  so  freely. 

Another  opinion  is,  that  it  in  caused  by  the  cattle's 
eating  a  poisonous  funtrus.  as  it  has  l>een  found  in 
the  stomach  of  a  cow  that  died  with  the  disease. 
Webster,  in  deOning  milk-sickness,  concludes  by 
saying.  '  Its  cause  is  unknown.' 

Th»re  are  localities  in  Macon  county,  N.C,  that 
offer  excellent  opportunities  for  studying  and 
investigating  fully  that  disease ;  and  in  the 
same  county,  at  Smith's  Bridge  post-oiBce, 
lives  Dr.  Brabson,  who.  it  is  claimed,  is  the  only 
physician  in  the  county  that  fully  understands  the 
treatment  of  the  disease.  This  is  a  matter  worthy 
of  investigation,  aud  is  really  of  more  interest  to 
the  public  than  they  are  aware,  as  reasons  given  in 
the  beginning  of  this  letter  show. 

J.  W.  Walkjer. 
Pine  Moimtaln,  Go.,  Nov.  6. 

[The  disease  to  which  our  correspondent  alludes  in 
the  forcKoing  letter  was  known  in  North  Carolina 
during  the  past  century,  but  was  first  broutrbt  to  the 
artention  of  the  medical  profession  about  the  year 
1812.  It  subsequently  appeared  in  Tennessee,  Ken- 
tucky, Ohio,  Indiana,  Illinois,  and  other  portions  of 
the  couatry.  A  very  interesting  account  of  this 
disease,  and  references  to  numerous  writers,  will  be 
found  in  Wood's  '  Practice  of  medicine.'  As  to  the 
causation  of  the  disease,  very  many  theories  have 
been  held,  although  it  seeois  to  be  Ketieraliy  conceded 
that  the  disease  disappears  as  soon  as  the  region 
where  it  exists  becomes  cleared  up  and  cultivate«l. 
Some  autborities  have  attributed  to  it,  b'>th  tu  cattle 
and  in  man,  a  madarial  origin  ;  others  have  thought 
it  to  be  caused  by  the  poison  vine,  Rhus  radicans. 
On  this  subject  Dr.  Wood  many  years  ago  said,  "It 
appears  to  me  thot  there  la  but  one  mode  of  approach- 
ing  an  explanation  of  these  various  phenomena. 
Providence  may  have  planted  in  the  rotten  soil  of 
our  new  lands  certain  germs,  etc.  Of  Che  nature  of 
these  germs  we  are  quite  i^ifnoraDt.  They  may  be 
microecopic  animalcultss  or  mushrooms,"  Dr.  Phil- 
lips observed  cases  on  the  upper  water  of  Scioto, 
Ohio,  and  found  in  the  blo(»d  "  a  (?reat  number  of 
living,  moving,  spiral  bacteria,  similar,  in  their 
general  appearance,  tothose  spiral  bacteria  described 
by  ProfeBsor  Lebert  as  abounding  in  the  blood  of 
relaptiing-fever  patients.  1  also  found  in  the  urine 
of  that  patient  those  same  spiral  bacteria,  and,  co> 
exiftting  with  them,  the  spbero-bacteria,  in  segments 
of  two  t*>  SIX  or  eight  "  Dr.  Schmitt,  who  observed 
cases  in  tbe  same  region,  found  no  bacteria  in  their 
blood.  Professor  Law,  in  the  National  board  of 
health  bulletio,  vol.  ii..  No.  4,  p.  450,  says  that  "  iu 
its  source,  in  unimproved  marshy  localities,  it  closely 
resembles  tbe  malignant  anthrax,  also  in  ite  com- 
municability  to  all  animali< ;  but  it  differs  essentially 
in  that  it  fails  t^  show  anthrax  lesions,  in  place  of 
which  it  expends  its  energy  on  the  nerve-centres,  pro- 
ducing great  hebetude  and  loss  of  muscular  power. 
The  germ  is  probably  derived  from  drinkinj?  water,  or 
the  surfaces  of  vegetables,  as  certain  welb  are  found 
to  infect  with  certainty,  and  tbe  disease  has  been 
repeatedly  produced  by  feeding  upon  particular 
plants  (Rhus  toxicodendron,  etc.).  That  these  plants, 
in  tbemselveb,  are  not  tbe  pathogenic  elements,  is 
shown  by  their  innocuous  properties  when  grown  in 
placet  out  of  tbe  region  of  cnilk-sickness  infection. 
The  great  danger  of  this  affection  eousists  in  the' 
conveyance   of  the  germ  with  unimpaired  potency 
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-throuj^h  the  flesh  and  milk,  nnd  throng b  batter  and 
H^heese.  The  disortier  proves  fatal  iu  man  as  in  ani- 
maU."  As  our  oorre8i>otident  ^ays,  this  subject  is 
■one  of  RTfat  interest  a?  a  disease  affecting  both  man 
and  animals,  and  we  should  be  )i\B.(\  to  receive  any 
iufornjation  which  will  indicate  it«  present  home  and 
prevalence.  —  Ed.] 


The  teaching  of  natural  history. 

I  have  been  mueh  intereste^i  in  readini;  the  rather 
tiujust  review  of  French's  '  Butterflies '  in  a  ret^ent 
issue  of  Scifncf,  *  A  teocher'a '  letter  in  a  succeedinf? 
number,  and  Mr.  S  H.  Scudder's  reply  in  the  last. 
Unlilce  Mr.  Scudder,  I  have  been  a  teacher,  although 
I  have  never  had  but  one  pupil.  —  myself ;  and.  as  I 
have  him  yet,  I  want  to  a«k  Hr.  Scudder  what  I 
flhali  do  with  him.  What  education  I  possess  wan, 
with  one  exception,  directed  by  the  facultieg  of 
certain  instilutionH,  where  nothing;  was  known  but 
Latin,  Qreek.  and  mathematics.  The  exception  was 
in  a  high  school  where  Oray's  '  How  plants  grow  ^ 
WAH  used  as  a  readini^-book.  The  class  never  bad  a 
plant,  a  flower,  or  a  leaf.  The  readcni  simply  stood 
up  and  read  the  flnat  one  hundred  pages  of  that 
book.  The  pupils  aoked  no  questions,  they  could  not 
for  evident  reasons ;  neither  did  the  teacher  ;  and 
the  latter  volunteered  no  remarks  ;  vet  that  botani- 
cal instructor  was,  it  seems  to  me,  adopting  the  plan 
advocated  by  Mr.  Scudder,  for  he  was  not  using 
Gray's  book  in  '  finding  out  the  mere  names  of  ob- 
jects:' he  was  allowing  the  book  to  discuns  "  the 
cature,  meaning,  and  causes  of  the  relative  affinities 
of  organized  beings,"  so  far  as  that  little  book  could 
do.  I  did  not  learn  the  name  of  a  single  plant.  I 
am  more  than  sure  that  I  learned  none  of  the  rela- 
tive affiititiea  of  which  Mr.  Scudder  speaks.  How 
«ouMI!  Without  the  specimen,  what  meaning  is 
conveyed  to  the  beginner  by,  "  A  flower,  with  all  its 
parts  'complete,  consists  of  calyx,  corolla,  stamens, 
ami  pistils  ;  one  from  the  morning-glory  will  serve 
as  an  example"  3  The  morning-glory,  indeed  !  Why, 
this  will  never  do.  Morning-glory  is  the  name  of  a 
plant,  and  Mr.  Scudder  says,  '  the  name  may  be 
called  a  necessary  evil  ;  end  unless,  with  it,  is  more 
emphaticflily  acquired  a  knowledge  of  the  structural 
and  biological  relations  of  the  object  which  it  bears 
to  other  objects,  it  id  worse  than  useless  knowledge." 
In  my  case  the  name  was  not  even  a  necessary  evil, 
for  it  did  not  exist,  I  waa  supposed  to  be  acquiring 
knowledge  of  structural  relations  in  an  elementary 
way,  and  the  book  was  supposed  to  be  teaching  the 
class  the  affinities  and  relations  of  things  botanical; 
bat,  so  far  as  I  am  concerned.  I  am  free  to  admit 
that  the  result  was  an  abominable  failure.  How 
could  I  have  obtained  the  flower  called  for,  since  I 
did  not  know  the  plant  producing  that  flower  i 

When  Mr.  Scudder  gfxjs  to  a  flower-show  and  sees 
a  strange  plant,  does  he  engage  the  florist  in  a  dis- 
-ctissioa  about  biological  relations  or  structural  affini- 
tiM  f  No,  I  think  Mr.  Scudder  says, '  What  is  that ! ' 
When  Mr.  Scudder  finds  a  fuaail  insect,  he  doubtless 
atudies  its  biological  relations,  since  bo  is  an  ad- 
vanced and  accomplished  naturalist ;  but,  if  he  were 
an  ignorant  beginner,  he  would  run  to  his  teacher 
with  the  question,  '  What  is  that?'  And  if  he  had 
himself  for  a  pupil,  who  had  not  learned  the  struc- 
tural affinities  of  '  the  find,'  he  would  ransack  the 
books  for  the  name  ;  and,  having  found  it,  he  would 
en    have  not  only  the  key  that  opens  the  door  to 


further  knowledge  of  the  work  of  othor  inveatigatota, 
but  he  would  have  a  peir  as  well,  on  which  to  huf 
hi.<  information  and  the  result  of  his  own  iovasliff^- 
tions.     If  he  would  not  do  this,  what  would  h*<Mt 
In  all  kindness,  with  the  heartiest  feeliogs  of  estsfV 
for  Mr.  Sf udder,  and    with  a   burning  desire  to  i»- 
crease  my  own  knowledge,  let  me  bef^   Hr.  Scudder 
to  tell  uie  what  I  shall  do  with   my  single  igaorast 
pupil.     How  can  I  teach  myself  the  bioio«ri»l  nla^ 
tions  and  structural  aflinities  of  the  butterflses.  sinof 
I  am  not  supposed  to  know  the  name  of  oven  the  cod- 
raonest  butterfly  f     Without  the  name,  what  fottoila- 
tion  have  I  on  which   to  erect   my  future  Isanjiog? 
I  got  the  structural  affinities  without    tb«  oatow  ta 
my  earliest  botanical  instruction.     The    result  [  do 
not  approve.     But  if  Mr.  Scudder  will  tell  me  how  to 
teach  myself  according  to  bin   plan,  he  will  aisn  bt 
telling  '  A  teacher'  how  to  teach  his  pupils,  althoofl 
I  am  not  the  author  of  the  letter  in  the  last  Seinut 
If  I  am  not  to  begin  by  finding  out  the  naoie,  w(t#r» 
shall  I  begin  i     If  I   dissect  the   beitterfly,  fttoHy  m 
histology,  and   write  a  monograph   on  i\»  untcK«ar. 
and  know  not  its  name,  what  shall  I   call   the  Iwok. 
and  what  will  its   readers  say  ]     Shall    it    b>   ^Tlw 
structure  and  life  history  of  a  butterfly  r '     Of  wksl 
butterfly  ?    To  my  uninstructAd  eyes   there  seeov  U 
be  more  than  one  butterfly.     If  tbf  re  are  more  Una 
one,  do  they  all  have  the  same   structure  and  Ef*- 
history  \     Were  I  allowed  to  pursue  what  seeotstobs 
a  natural  and  proper  course,  I  would    take  Frradb'i 
excellent  b<K>k.  and  having  found  tbe  name  of  Iht 
specimen   by    French's  excellent    key,    and    bafiif 
learned  what  French  has  to  say  iT>  !■<-   *^f    t  ^f^^ 
as  I  do,  await  the  issue  of  Mr.  :  f<^ 

work   on   the   butterflies  with    j-.  LiU  •/ 

anticipations  about  to  be  agreeably  ro«lijc«Ki!  Bat 
since  this  would  be  the  wrong  methm),  wdi  Mr. 
Scudder  kindly  tell  me  what  would  be  the  right  oott 

A.  RxASxa 

The  classics  versus  science. 

An  editorial  paragraph  in  Seirnce  for  Nov.  19 1 
gests  acme  curious  reflections.  If,  mm  you  say,  ICr.j 
Lowell's  oration  at  Harvard  "  is  it«elf  a  justitl<:aaiea| 
of  a  classical  and  literary  education,  and  a  Uvtnirsr*! 
gument  for  a  culture  loftier  and  dee(:ier  than  ttel' 
which  strictly  utilitarian  theories  would  provid*.^ 
does  it  not  logically  follow  that  science  deoanni  s*^ 
place  in  the  curriculam,  and  that  your  own  jd 
has  tittle  excuse  for  being  t 

Science  has  been  added  to  the  course  of  stuiM* 
lar^ly  because  of  the  demands  of  the  utilitariuM : 
and  only  in  recent  days,  and  faintly,  haa  ita  discAfft- 1 
nary  value  been  urged. 

Certainly,  when  one  sees  what  ta  oftentimes  L_ 
as  science,  and  is  obliged  to  reAd   the  wretcli*d! 
lish  in  which  some  scientific  b4:>--Vw  ^..'.^   wnaMr"' 
which  books,  by  the  way,  are  high  I  in  aciitffr 

journals, — and,  moreover,  when  '    taeHes  tfei 

temper  of  scientific  men  in  treating  those  whottiff^ 
with  them  concerning  the  latest  ephemeral  rlninths- 
tiou  or  other  equally  important  p   '  -r,n«J 

to  side  with  the  cla^tticists  in  the  t  xu' 

of  science  has  little  value  either  &"■  |>iir(^H>>c»  </{  <ii* 
cipline  or  calture;  that  it  scarcely  forms  *op«a- 
minded  '  men  in  the  poet's  sense  ;  and  ti.i»t  -^-^ 
it  would  be  better  for  all  concerned  ti 
be  'digging  Sanscrit  roots.'  F.  W       > 

Westfleld,  Mooo.,  Nor.  81. 
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\lARy  EDUCATIOS  IN  EyOLAND. 

yf  the  fUDc'tioDH  which  almof*t  every  mod- 
:?  lias  bwu  obliged  to  assume,  whether  in 
lepects  its  policy  is  laissez  /aire  or  atate 
ince,  ore  I  he  support  of  its  helpless  poor 
eiliioution  of  its  iguomni  youth.  Bolii  of 
Eittere  were  attended  to  in  the  Europe  of 
[lie  ages  by  the  church,  whicli,  on  aceount 
VEQ  endowmonts  and  ita  literary  stores,  was 
bettor  fitted  to  relieve  misery  and  npread 
L  of  education  than  the  stiite  as  then  organ- 
Snglund  foruieil  no  exception  to  this  rule. 
\y  English  monasteriee  could  find  almost 
'  reasons  for  their  heing,  in  the  fact  that 
ir  and  helpless  found,  under  their  hoa- 
roofs,  shelter  and  support,  and  that  tho 
L  of  the  uetK:hb<^riug  dLstricta  obtained 
ruction  they  so  sadly  nee<led  iu  the  schools 
bA  with  Ihfio.  Tho:se  schools  were  eutah- 
fc  about  tlie  same  time  that  Cliri^tianity 
>Iited  by  the  Enulish  i>eople.  Sudi  a  one 
I  Bchool  eBtablished  in  6*iO  by  Theodore, 
lop  of  Canterbury.  Later,  schools  were  like- 
Dvided  ill  almost  nil  the  cathedral  lowiii. 
choola  were  employed  by  the  clergy  to 
?ir  hold  on  the  i>eople  ;  and  \t  ith  the  refer- 
there  naturally  came  a  change  in  the 
>iial  system,  which  reflectetl  that  which 
en  jilace  in  the  relations  between  church 
e.  The  Uuty  were  to  have  a  share  m  the 
meat  of  the  schools,  which  were,  how- 
be  supported  in  somewhat  the  same  way 
e. 

Qtentiou  of  the  leaders  of  the  reformation 
ippropriate  for  school  maintenance  a  large 
'  the  property  of  the  monasteries  ;  but  the 
"rienda  were  able  to  secure  most  of  this 
f  for  themselves.  Such  schools  as  lived 
I  this  stormy  i»eriod  at  all,  or  such  as 
unde<l  soon  after,  had  to  subsist  on  private 
A  great  many  schools  were  founded  as 
lediate  result  of  the  reformation,  but  they 
ostly  grammar  or  higher  schools,  whose 
)e  wa^  necessarily  limited  ;  and  it  was  not 
Jnsiderably  later  tlmt  any  attention  was 
jwimary  education,  —  the  only  kind  of  ed- 
that  can  interest  the  masses  of  the  people, 
ts  had  indeed  been  made  tx)  make  some 
n  for  the  education  of  the  children  of  the 


|M}or.  Statutes  bad  been  passed  in  the  sixteenth 
century  under  which  schools  for  p»oor  children 
were  to  Ije  maintained  by  the  clergy  iu  each 
parish.  But  the  great  inequality  in  the  distribu- 
tion of  the  income  of  the  btate  church — an  in- 
equality which  aU  the  expedients  that  have 
been  devised  have  not  done  away  with  —  gave 
the  great  majority  of  {tarishes  barely  enough  for 
ecclesiastical  needs :  little,  therefore,  could  Ue 
spared  for  the  establishment  of  an.  efficient  sys- 
tem of  primary  education.  PanKhial  schools  did 
ejfbt  iu  the  richer  parishes,  it  is  true,  but  the.v 
were  \.*{  a  very  jxjor  chai-acter,  and  were  supported 
by  means  of  ac)HX>l-fee8,  or  by  the  revenue  ot 
foundations ;  but  in  the  larger  numl>er  of  the 
rural  districts  no  schools  at  all  were  to  be  found. 

But  what  the  church  had  neglected  to  do  was 
taken  up  by  private  associations,  beginning  with 
the  hitter  j)art  of  the  last  century.  In  1781 
Robert  Raikea  founde^i  the  first  Sunday  schools  ; 
in  1803  was  founded  the  British  and  foreign 
school  society,  man.iged  by  thedissenters  ;  in  IHll. 
the  Natiotuxl  society,  the  organ  of  tlie  state 
church  ;  iu  18^7  the  Ragged-school  society  had  its 
origin  ;  and  in  1850  there  was  formed  by  the 
large  factory -owners  the  Lancashire  jtublic-scbool 
association,  llie  two  great  names  in  this  periixl 
are  those  of  Andrew  Bell  an«l  Joseph  LauciWier, 
—  the  one  a  churchman,  the  other  a  non-conform- 
ist, and  each  the  founder  of  the  school  8«K>ieiy 
recogni/.ed  as  the  agency  of  the  religious  l>ody 
to  which  he  belonged.  To  these  two  men,  it  haa 
been  said,  England  must  •*  allow  the  credit  of 
conceiving  some  sort  of  scheme  for  popular  edu- 
cation, and  of  submitting  proixjsiila  by  which  it 
might  be  can-ied  out ;  *'  and  it  was  through  the 
societies  founded  by  them  or  their  followers  that 
state  aid,  when  it  was  linally  given,  was  distrib- 
uted. This  began  in  1832,  with  an  appropriation 
of  twenty  thousand  pounds.  For  several  years 
before  that,  attempts  had  been  made  to  secure 
state  aid,  but  they  were  frustrated  by  the  jeal- 
ousies of  the  church  and  non-conformists.  The 
"church  was  alarmed  at  any  thing  which  seemed 
to  trench  upon  wli.at  she  natui-aily  thought  to  be 
her  appointed  task.  The  dlsijf^tnters  dreaded  what 
might  add  to  the  impreguabilily  of  the  churches 
strongholds,'' 

With  this  appropriation  in  1832  begina,  then, 
the  assumption  by  the  English  state,  of  the  duty, 
which  is  now  universally  recognized,  of  educating 
its  ignorant  youth.     The  period  between  1882  and 
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Ihe  present  time  we  may  divide  into  three  rab- 
periods. 

First,  tiie  period  of  the  pure  subsidy*  syatein. 
Elacb  year  the  appropriation  was  increased,  until 
in  1860  it  was  thirty  times  as  great  as  in  1832.  It 
was  originally  intended  that  this  appropriation 
should  be  distributed  by  the  treasury  dej>arttuent ; 
but  in  1839  this  duty  was  transferred  to  the  edu- 
cation committee  of  the  privy  council,  which 
then  began  to  take  the  form  of  an  executive  de- 
partment for  educational  affairs.  The  piincipiefi 
which  were  to  guide  tlie  committee  in  the  distri- 
bution are  found  in  a  tieasury  minute  of  iy33, 
and  were,  l**,  that  the  sum  granted  was  always  to 
he  expended  in  the  building  of  sohoolhouses  ;  2", 
no  grant  was  to  he  made  unless  one-half  of  the 
cost  of  building  was  met  by  voluntary  contribu- 
tions, and  unless  the  a[>plication  for  the  money 
was  recommended  by  the  mitional  or  the  British 
and  foreign  school  society;  and  tlnally,  3",  popu- 
lous places  were  to  have  the  preference  in  the  al- 
lotment of  the  grants.  When  the  suttsidies  were 
increased  in  amount,  these  rules  were  somewhat 
relaxed  ;  so  that,  for  example,  teachers  who  had 
passed  the  committee'a  examination  might  be  paid 
from  the  grant. 

It  will  be  noticed  from  this  that  all  connection 
between  the  schools  and  the  state  was  voluiiitiiry 
on  the  psu-t  of  the  schools ;  but,  so  long  as  this 
connection  lasted,  the  school  was  subjfCt  t<">  slate 
inspection.  Under  this  system  great  material 
progress  was  made,  as  is  seen  from  the  reports  of 
the  comiiiittee  of  the  council  of  eciiication.  The 
most  inipfirtAut  for  this  purpose  is  that  contained 
in  ParUaraentary  papers,  1864,  vol.  xlv.  Tliis  re- 
port marks  the  end  of  this  first  sub-periotl,  and 
shows  that  during  it  the  ins|>e<'tioii  districts  had 
increased  in  number  to  sixty,  that  4,62S  school- 
houses  had  lieen  erected,  and  that  from  1889  to 
186H  £7,4iHl.O<)0  had  lieen  expende«l.  But  the 
quality  of  the  education  given  in  the  schools  was 
very  poor.  The  teachers  originally  had  no  peda- 
gogic training  whatever.  The  monitorial  system 
of  teaching,  as  develo|)ed  by  Bell  and  I^ncaster, 
had  lieen  adopted.  By  it  tlje  pupils  taught  each 
other  under  the  nominal  8upervi!<ion  of  a  teacher. 
Instruction  was  princi^ially  in  religious  matters, 
since  the  8cho<ils  were  mainly  sectarian  ;  and 
though  secular  instruction  was  thus  given  a  dis- 
proportionately small  share  in  the  sygtem  of  edu- 
cation, yet  no  sound  religious  instruction  was 
giveu  to  cotinterkdance  this  disproportion.  This 
may  be  seen  from  the  following  written  answers, 
from  children  of  average  intelligence  in  an  in- 
spected school,  to  the  questions,  '  What  is  thy 
duty  towards  Gotl?'  and  'What  is  thy  duty  to- 
wards thy  neighbor  ?'     •'  My  duty  toads  God  is  to 


bleed  in  Him,  to  fering  and  to  loai 
arts,  withold  my  mine,  witbold  my  - 
ray  sernth,  to  whirchp  and  give  tiinnks,  to 
my  old  trash  in  Hiui.  to  call  upon  Hijn.  to  onri 
His  old  name  and  His  world  and   to  save  Hia 
truly  all  the  days  of  my  life's  end."     '*  My  dot 
toads  my  nailers,  to  love  him  afi  thyself  and  Uj  < 
to  all  men  as  I  wed  thou  shall  and  to  me  :  to  I 
onner,  and  suke  my  farther  and  mother ;  to  \ 
and  to  buy  the  Queen  and  all  tliat   axB  pe4 
forty  under  her :  to  smit  myself  to  all  my| 
teaches,  sjiortial  pastures  and  marsters,"  etc. 

To  remedy  a  system  which  coidd    lead  to  w 
lamentable  and  at  the  same  time  so  grotewiue  i 
suits,  a  traine<l  stall  of  teachers  had   to  be  «>( 
tained.     This  was  done   by  estnl dishing  truiri: 
colleges,  to  which  school  managers  were  tc  srnj 
students,  and  from  which  they   were  to  reoet»a 
back    teachers,  to  be  paid  in   great    piart   by  thai 
state,  and  provided  with  certificates  granted  ^r 
the  state,  which  thua  guaranteed  their  efticit^HT. 

In  1851  as  many  as  twenty-five  of  these  traufi- 
ing-colleges  were  established.  But  tl>o  establi^ 
ment  and  maintenance  of  these  institutions  nri-v«- 
sitated  a  great  increase  in  the  parliamwilar; 
grants,  which  in  18.52  reached  the  sum  of  £lt>l\<i«"*. 
As  the  greaier  part  of  these  grunts  went  to  ibe 
schools  founded  by  the  national  society,  Ihe 
agency  of  the  state  church,  which  did  most  of  li»f 
educational  work  (during  the  ye,ars  from  1839  \o 
1804,  out  of  £7,400.000  the  church  scboob  ivd 
r^-eivi>d  £4,450,000),  the  dissenters  becam*  very 
much  alarmed.  They  claimed  tliat  the  graeu 
were  an  artifice  for  increasing  church  re*eniww^ 
In  the  course  of  this  dispute  there  arti«ie,  for  lh» 
first  time  in  the  history  of  English  educatioD.  % 
party  which  advocated  the  adoption  of  a  *t*l» 
"secular  system,  administered!,  irr^^iertive  of 
religious  belief,  by  local  and  elective  bodie*;* 
while  the  dispute  itself  led  to  the  app<^>iutmei)t  of 
what  is  known  as  the  *  Commisrsion  of  inquiry  *jf 
1858/  Though  the  plans  iiroposed  by  thia  com- 
mission  were  not  adopted  in  the  form  in  whkh 
they  were  submitted,  still  they  w»>re  the  point  «»f 
departiue  for  the  new  movement^  which  w©  xsa} 
say  begins  with  the  Revised  rode  of  18SS. 

The  second  s\ib-perio<l,  then,  is  the  period  d 
the  Revised  code.  Tlie  e<lucation  departtnent  faad 
been  getting  ready  to  revise  it8  system.  To  A* 
this,  an  alistract  of  all  of  its  regulations  wuh  ma^ 
in  1858.  In  1860,  Mr.  Lowe,  the  vice-prnddentnf 
the  committee  of  counril,  draught^:^]  the  ragnl** 
tions  in  the  form  of  a  code,  arrnngied  in  dMjilay 
according  to  subjects.  It  now  fi»U  Co  bim  t» 
emlxtdy  in  his  code  the  8tigg««Uons  contallMd  it 
the  rei>ort  of  the  commission  of  I8&!i.  Thxt  te 
did  by  revieijxg  the  code,  wliich  was  tbcmfttf 
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known  as  the  •  Revised  code,'  and  by  which  the 
relations  between  the  state  and  the  edacational 
ejetem  were  to  be  regulated .  The  Revised  code 
went  into  isperation  on  July  1,  1H»W.  The  prin- 
cii»al  t'haii^'e  introtluceil  wub  tlnj  provision  call- 
ing for  an  increase  in  the  rt*quirenients  which 
muHt  he  fulfilled  in  order  to  obtain  a  portion  of 
the  grant.  For  iuBtante :  it  pro\ideil.  that,  to  oIh 
lain  a  nhare  of  tho  gmnt.  a  school  must  be  held 
in  approved  premises,  and  uiusrt  be  under  the 
charge  of  atiualified  teacher,  who.  though  licensed 
by  ilie  iitnte.  was  to  \ye  pairi  by  the  scliool  man- 
agoj-8  ;  the  attendance  of  the  chUilren  must  re.ich 
a  ctrtaiu  speiiherl  minimum  number  ;  while  their 
atU'tiiuueuls  niu^t  \w  proved  by  individual  exami- 
nations in  reaiHng,  writing,  and  arithmetic.  A 
point  in  which  this  revised  system  differeci  from 
the  former  one  was,  that  while,  under  the  latter, 

^the  grant  was  either  totally  given  or  totally  re- 
used, it  mii^ht  now  be  given  in  part,  the  amount 

'  jrrantetl  depending  on  how  well  the  required  con- 
ditions were  f ultilled. 

Tho  imme^liate  effwt  of  the  ado]>tion  of  this 
Reviw?d  code  was  the  falling-otf  of  the  grants ; 
since  theedu«ition  which  the  children  had  received 
under  the  old  system  was  so  iH>or,  that  very  many 
were  unable  to  i»ass  the  standard  examinations. 
Mr.  Lowe's  cynical  lemark— that  "if  the  new 
f*yst4?m  [i.e.,  the  system  of  the  Revised  cfKhr]  is 
costly,  it  shall  at  least  l)e  efticient ;  if  it  is  ineffi- 
cient, it  ehall  be  cheap  "  —  was  thas  shown  lo  be 
a  Correct  forecast  of  the  effect  of  the  crxle.  But 
while  in  this  way  the  faultei  of  the  old  educa- 
tional system  were  demonstrated,  complainta  were 
made  that  school  managers,  in  their  efforts  to 
comply  whh  the  provisions  of  the  Revi8e<i  code, 
in  order  to  obtain  large  grants,  presstnl  the  chil- 
dren too  hard,  and  liuiitiMi  the  instruction 
given  to  the  subjecta  retjuired  for  the  standard 
examinations.  The  purely  educational  result  of 
the  c*Kle  was  thus  the  reduction  of  the  general  in- 
telligence of  the  pupils.  To  obviate  this  difficulty, 
an  amendment  to  the  code  was  adopted  in  1S07, 
which  gave  a  sj)ecial  gr.nnt  if  certain  new  condi- 
tions were  complied  with,  such  as  the  teai;hing  of 
subjects  not  renuire<l  for  the  etatnlartl  examina- 
tions. This  and  other  araendraenlij  iiuprove<l  the 
fotle,  i*o  tJmt.  in  its  final  form,  it  may  be  said  to 
Imve  l/Cen  a  success  as  far  as  it  went.  The  grants 
increiised  after  it  w  iis  fairly  in  0f>erBtion,  amount- 
ing in  1809  to  about  £800,0)0.  Accommodation 
wa«  offered  in  the  inapecttnl  schools  for  neJirly 
LUOO.OX)  children,  while  alx»ut  l,;{tK),<K)U  were 
aally  in  attendance.  But.  as  will  have  been 
noticed,  the  code  did  not  at  all  change  the  volun- 
tary character  of  the  system.  The  actual  motive 
|Kiwpr  of  the  achools  came  from  the  200,0<K)  per- 


sons whose  volnntarj'  aubscxiptions  started,  and 
with  the  aid  of  the  state  supported,  the  schools. 
There  was  no  legislative  provision  that  would  pre- 
vent the  p4H9sible  decrease  or  abs<jlute  cessation  of 
such  voltmtary  subscriptions :  and  in  such  case 
the  whole  educational  system,  built  up  by  so  many 
years  of  earnest  effort,  would  vanish  into  empty 
air.  Again:  the  problem  of  what  and  how  reli- 
gious in«1  ruction  should  be  given,  came  to  the  front 
with  special  force,  since  nlmost  all  the  state- 
aided  schools  were  denominational  or  sectarian 
schools:  therefore  when  the  reform  bill  of  180T 
was  paired,  by  which  the  suffrage  was  greally 
extended,  it  waa  felt  that  a  corresponding 
strengthening  and  widening  of  the  educational 
system  was  neceeieary.  This  led  to  the  passage 
of  the  elementary  education  act  of  1870,  «vhich, 
with  its  amendments,  now  regulates  the  primary 
education  in  En  inland. 

Tliii?  1/rings  us  to  the  third  sulivperiod,  that  of 
the  present  prioiary  educational  system.  Tlie 
main  characteristic  of  the  elementary  eilucation 
act  of  1870.  is,  that  though  it  was  intended  to  sup- 
plement the  previously  existing  system,  yet  it 
ini|)OBes  on  the  various  kvcalities  the  legal  duty 
of  providing  a  Hutticient  amount  of  school  accom- 
modation  in  public  elementary  schools;  i.e.,  in 
schools  where  the  orflinary  school-fee  does  not 
exceed  ninepenoe  a  week,  in  which  no  attendance 
at  religious  instruction  or  at  religious  woreliip  18 
recjuired,  In  which  a  sufficient  instruction  is  given 
in  reading,  w^riting,  and  arithmetic,  and  which  is 
open  to  the  inspection  of  the  education  defwirt- 
ment.  Where  a  sullicieut  number  of  such  schools 
does  not  exist  in  the  di-strict  (which  is  made  the 
miit  for  school  administration,  and  is  practically 
equivalent  to  the  poor  law  parish),  the  education 
department  itself  may,  on  tiie  refusal  of  the  dis- 
trict to  act,  form  a  school  Iward  to  carry  out  the 
provisions  of  the  act.  If  the  district  proceeds  to 
the  formaiion  of  such  a  board  voluntarily,  it  may 
do  so.  These  boards  are  composed  of  from  five  to 
fifteen  members,  chosen  in  the  incorporated  tov\^^B 
from  those  registered  on  the  borough  list,  and  in 
the  parishes  by  the  rate-payers;  i.e.,  those  who 
pay  local  tiixes.  Elach  elector  liaw  jw  many  votes 
as  there  are  niemlx-ns  to  be  el«.^"tetl,  and  may  dis- 
tribute his  votes  as  he  wishes,  massing  theui  all 
on  one  candidate,  or  scattering  them  ajnong  as 
many  t  aiididutes  as  he  has  votes.  The  intention 
of  this  clause  in  the  act  is  to  provide  for  the  rep- 
resentation of  ecclesiastical  minorities  ;  for,  as  we 
liave  st'fu,  one  of  the  great  problems  to  V>e  solved 
in  the  adoption  of  the  educational  system  was  the 
reconciliation  of  the  different  religious  sects.  The 
boai'ds  elected  in  this  way  have  charge  of  the 
management  of  the  schools  which  they  establi*li, 
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and  huve  the  power  to  make  liy-laws  by  which 
children  from  five  to  thirteen  years  of  age  may 
be  compelled  to  attend  school.  This  \»  the  ouly 
provision  in  the  ant  of  1870  relating  lo  oompul- 
Bory  allen«lance,  wldrli  was  thu9  made  al)8t>iutely 
dependent  upon  I  he  will  of  tl>e  schiK>l  boards.  In 
the  localities  where  no  Hueh  board  existed  (i.e.,  in 
localities  supplied  with  a  sufficient  amount  of 
piroper  school  accommodation),  compulsion  was 
impossible,  while  iu  those  iwsseastHl  of  a  school 
board  it  was  in  the  ]X)w-er  of  the  board  not  to 
adopt  the  necea'iary  by-laws. 

The  expensive  of  the  schotMs  eetabliahed  by  the 
local  boanie  weie  to  be  defrayed  from  a  school 
fund  provided  for  by  the  act.  Tliisi  was  to  con- 
sist  of  echool-fees,  of  parliamentury  fi^rantt;,  and  of 
a  compulsory  local  rate.  As  much  of  the  expen- 
ditur»'  was  of  a  permanent  character,  the  echool 
l»o.nnl  wnt!  i^iven  tl»o  power  to  horrow  money  on 
the  (security  of  (he  .-School  fund. 

The  whole  educational  ej'stem  was  kept  under 
the  control  of  the  education  department,  which 
int«i>ected  all  the  Btnte-aided  8chcK>l8,  revised  the 
accounts  of  the  Kchool  hoards,  and  could  enforce 
the  execution  of  the  law  by  means  of  its  power  to 
stop  in  and  do  any  work  that  had  been  onjitted 
by  a  defaidting  district,  at  the  expense  of  such 
distnct. 

8uch  were  the  leading  features  of  the  act  of 
1870,  whose  main  purpose,  it  hsis  tieen  suid,  "  was 
to  establish  a  fixed  and  statutory  local  authority 
where  the  casual  efforLa  of  local  benevolence  and 
zeal  had  failed  ; "  and  this  purpose  w^jis  In  the 
main  accomplii-he^l.  Both  the  statutory  and  vol- 
UJitjiry  agencies  increfised  greatly  in  number. 
School  accommodation  nearly  doubled  Iietween 
1809  and  1870.  In  1876  the  schools  cc»8t  £3, r)00, 000. 
of  which  £7i)0, 000 came  from  subscription,  £370,000 
from  local  rates,  and  more  than  £1,50(>,0(>0  from 
the  parliamentiiry  ^ants. 

One  point  for  criticism  and  amendment  yet  re- 
mained, —  the  attendance  was  very  small :  indeed, 
it  hardly  ex("ee<led  2,000,000.  This  suljsequent 
statutes  have  attempted  to  remedy.  The  most 
important  of  them  are  the  elementary  education 
acts  of  187ft  and  1880.  These  made  it  the  duty  of 
the  parent  to  have  bus  child  educated  in  the  ele- 
mentary brnmbes,  and  also  placed  new  restrictions 
on  the  employment  of  children  when  it  might 
interfere  with  their  education.  They  added  a  new 
local  authority,  called  the  'School  attendance 
committee,'  which,  as  well  as  the  school  boards, 
muBt  pass  by-laws  requiring  compulsory  attend- 
ance ;  and  tliey  gave  the  local  school  authorities 
more  extensive  powers  for  the  enforcement  of  at- 
tendance in  case  of  neglect,  and  for  the  encourage- 
ment of  regularity  among   those  children    who 


professol  to  attend.  The  result  of  tbet<e  act«  was, 
that  in  188o,  when  compulsion  was  in  opemtion 
throughout  tlio  entire  country,  the  avera^^e  at- 
tendance was  over  3,400,000:  there  wasacctimojO' 
dation  for  more  than  5,000,000  :  while  the  parlia- 
mentary grant  had  reached  £2,H«7,000,  Ibe  sub- 
Sfriptfoue  £7">0,000,  the  local  rates  something 
more  than  £1,140.000.  and  the  school  pieoce 
£1.701.IX>0.  The  ^cliool-  thus  cost,  in  all,  for  theii 
aimual  uuiintenance,  i'ft.ofjO.CKK)  in  1885. 

From  this  short  sketch  of  the  hbtory  and  prei- 
ent  po?*ition  of  Etiiilish  primary  education,  w« 
see  that  its  charncteii&tica  are,  1*^,  universal  com- 
pulwiry  attendance ;  3"^,  obligatory  mainteo«Dc« 
of  proper  unsecLaiian  schools  by  the  various 
localities  ;  8".  supervision  of  the  whole  system  by 
the  central  orgnnixation,  ^  the  etlucation  depart- 
ment, —  which  has  power  to  step  in  and  remedj 
the  neglect  of  recalcitrant  lot^ahties. 

As  a  result  of  the  fact  Ih.'it  these  element 
education  acts  are  simply  to  supplement  a  sy»t« 
of  scIiooIh  existing  at  the  time  of  their  adofttio 
the  prest^^nt  elementary  schools  of  England  fall 
into  tjjree  classes.  The  first  class  is  composi'd  of 
the  denominational  schools,  as  they  are  callett 
supported  by  (he  schcol  s<;K-ielies,  and  existing  in- 
dependently, as  before,  in  all  towns  and  places  in 
which  foundations,  private  subscriptions,  and  tli«> 
large  resources  of  the  school  <*tx'ieti«  s,  are  surticirot 
to  provide  the  school  accommodation  retjuired  bjr 
law.  About  one-thinl  of  all  the  school-<;bildrcn 
in  England  attend  these  schools  even  now.  Tl>e 
second  class  is  conipoHed  of  scho«Js  denomina- 
tional in  name,  and  connected  with  church 
societies,  but  puppoj-t4?d  only  in  part  by  church 
funds,  the  remainder  of  the  cost  of  their  main- 
tenance being  made  up  from  state  grants  or  local 
rates.  These  are  spoken  of  as  public  schcKilo,  are 
under  the  inspection  of  thescln.Mtl  authorities,  and 
are  maintained  as  schools  (or  all  denominations. 
The  majority  of  the  schools  belong  to  this  clas& 
The  English  church  maintains  most  of  them,  rc^ 
ceiving  for  so  doing  half  of  all  the  state 
granted.  In  the  third  class  are  the  newly  fo 
board  schools,  under  the  direct  Ail miniFt ration 
the  distnct  b«>ards,  and  exisling  in  the  poorer  di 
tricts.  These  are  continually  increasing  in  on 
her.  They  receive  a  sum  from  the  stale 
which  is  considerably  larger  than  the  amoun 
received  by  all  the  denominational  schools  oiit«id 
of  those  directly  connected  with  the  charcb. 

Frank  J.  Goodsow. 


TuE  freslimen  at  Cambridge  university,  Eng- 
land, this  term,  number  0»8,  of  whom  1U7  go  to 
Trinity  college.  Tlie  freshmen  at  Oxford  nombet 
616. 
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IE  ASSIAflLATlON  OF  COURSES   OF 
STCDY  FOR  BOYS  AND  GIRLS.' 

Mrs,  Fawcett  has  lately  said  that  it  had 
been  reserved  for  tlje  nineteenth  o<?nturj'  to  dis- 
cover that  a  woman  was  a  huttuin  being'.  This  is 
indeed  a  wimewhat  epigrammatic  Btatement :  but 
it  expresses  a  fact  which,  in  education  as  in  other 
matters,  has  been  too  fret^uenlly  overlooked. 
Bojsand  girl*  —  for  with  them  at  pnrscnt  we  hav«? 
lo  deal  —  are  bt)th  hUinan  beings,  and  as  such 
have  far  more  p«->int8  of  likeness  than  of  dilfer- 
ence,  and  possesB  many  facuUieij  in  common. 
This  sounds  a  truieim  :  hut  nevertheless,  in  spite  of 
tills  obvious  fact,  etlucation  in  earlier  daya  was 
conducted  on  the  principle  that  boye  had  one  set 
of  iKiwers.  needing  ccrtnin  studieB,  and  girla  an- 
other set,  nc*ediug  quite  other  subjects  in  their 
8i^hfK)l-work  ;  and  that,  for  instance,  boys  should 
learn  Uxtin,  while  for  their  sisters  there  was,  so 
to  speak,  the  wiftcr  feminine  of  the  Roman 
speech.  Itali^^m.  This  theory  is  somewhat  a.s  if, 
for  physical  development,  Ijoys  were  to  be  fed 
always  on  beef  an<i  mutton,  and  pirls  on  ices  and 
sugar  candy.  The  C4:immon  sense  of  mankind, 
however,  overlooking  the  manifest  physical  diifer- 
euce  as  irrelevant  in  the  matter  of  nutrition,  has 
always  considered  thai  l^oyu  and  girl.s  neeil  tl»e 

Bie  kind  of  bodily  food,  at  all  events  ;  and  in 
present  day,  when  the  laws  of  health  are 
more  widely  known,  we  all  ajrree  that  these  njiply 
e^jually  to  both  sexes,  who  alike  need,  for  ^H^-rfect 
growth,  fresh  air,  cold  water,  and  exercise. 
When,  however,  mental  training  and  mental 
food  are  considered,  a  different  ojjinion  obtains, 
or,  rather,  has  obtained.  Thia  is  the  more  re- 
markable, for  there  is  in  this  cose  no  proved  or 
manifest  difference  |»sychi»logicjilly,  and  the  scien- 
iific  study  of  the  mind  has  not  given  any  reason 
to  suppope  that  any  such  difference  does  exist. 
The  error  has  arisen,  perhaps,  from  an  inifjcrfoct 
ideal  of  what  education  ought  to  be.  If  it  is 
merely  n  sort  of  technical  training  for  the  practi- 
ced work  of  adult  life,  then,  obviously,  as  men 
and  women  will  in  general  occupy  ditTerent 
splieres  of  work,  boys  and  girls  sliould  study  dif- 
ferent subject-s,— boys,  lot  us  say,  aiithmelic, 
physics,  geography,  etc.:  and  girls,  needlework, 
music,  and  household  management.  This  narrow 
ideal  of  e«lucation  has,  we  hope,  few  adherents 
among  teachers.  They  reco^ir©  a  noble  end,  — 
that  of  training  all  faculties  of  our  natxire  to  their 
highest  degree,  and  of  producing,  not  an  engineer 
or  an  accountant,  a  uurue  or  a  dressmaker,  but  a 
fully  developed  human  l)eing,  with  all  |x>wers  so 
cultivated  as  to  be  able  to  act  and  to  enjoy,  to 
>  Prom  SdwatinnaJ  UruM,  November,  iwe. 


lufxT  and  endure,  —  in  a  word,  t<i  live,  —  as  com- 
pletely and  perfectly  n^  the  allotted  place  given  to 
the  individual,  man  or  woman,  may  permit.  It 
would  therefore  seem  to  follow  that  Jiny  study 
which  has  been  marked  out  for  b<»ys  U^cau*?  of 
its  value  as  training,  would  1m?  equally  valuable 
for  girls,  as  the  intellectual  ]x>wera  are  common 
to  lx>th  sexes,  and  there  is  no  prima  facie  evi- 
dence that  the  mind  is  male  or  female,  but  rather 
n  presumption  in  the  other  direction.  Now, 
cUiiisic^  and  mathematics  have  in  modern  times  '< 
justified  their  place  in  the  curriculum  of  our  boys' 
HcliooLs  by  their  value  as  training,  either  of  the 
reasoning  powers  or  the  literary  ta.>Jte.  Whether 
they,  exclusively,  induce  such  etTeots,  is  a  ques- 
tion to  which  we  shall  return  later.  Grattting 
that  they  do.  they  should  \»y  taught  equally  to 
boys  and  girls,  and  the  ideal  curriculum  should 
be  in  most  points  the  same. 

Having  discusseii  the  theoretical consi«lerationF. 
we  may  now  proceed  to  examine  pia<.nical  rtsult«i 
and  see  whether  these  bear  out  our  tlieorj*.  Tboi 
fir^t  fact  to  be  meulionetl,  and  [jcrhaps  the  moet 
convincing,  is,  that  an  examiner  of  considerable 
experience  has  infornicil  us  that  he  does  not  notice 
any  differences  in  papers  ii<ul)mitted  to  him  (which 
he,  of  course,  knows  only  by  their  nuraliers)  from 
which  he  can  form  any  opinion  as  to  the  sex  of 
the  writer.  The  reports  of  the  Camluidge  local 
examiners,  in  which  the  work  of  boys  and  girls  is 
laepai-ulely  mentioned,  afford  no  detinite  evidence 
of  any  difference.  We  remember  one  re|H>rt  on 
English  com jHi.sition  which  did  show  such,  but  not 
at  all  what  (he  average  reader  would  exi)ect.  The 
girls'  work  showed  much  more  accuracy  and  cart?- 
ful  thou(;ht,  and  far  leas  al»8olute  nonsense  ;  but 
th»>  Iwys  showed  greater  imaginiition.  Again, 
ll0^s  and  girls  are  |irepared  for  the  Matriculation 
examination  of  the  University  of  London,  and 
pass  it  e(pnlly  well  :  we  iuiagine,  indeed,  that  the 
percentage  of  passes  for  girls  is  considerably 
higher.  Whatever  the  positive  meaning  of  thia 
may  b?,  it  negatively  confirms  the  theory.  The 
results  of  the  degree  examinations  are  too  well 
known  tt)  need  remark.  Other  data  come  to  us 
from  Cambridge.  It  would  hav  e  been  said  fifteen 
ye;»r8  uyo,  from  those  iiuagined  inclinations  of  the 
feminine  mind  to  I  he  softer  studies,  that  the 
uiathematical  tripos  would  have  l)een  the  last  to 
attract  many  of  the  stntlents  of  Girt\>n  or  Newn- 
ham.  The  facts  are  exactly  opposetl  to  this  fore- 
cast. Up  to  the  year  IHH2,  a  greater  proportion  of 
Girt  on  students  entered  for  the  mathematical 
tripos  than  for  any  other;  and.  further,  pupil  after 
pupil  from  one  of  our  girls'  public  schools  went 
up  to  Cambridge  to  study  mathematics  ;  so  much 
so,  that  it  was  found  nece.«sary  to  warn  those  who 


490 


SCIENCE. 


[Vgu  Vlll.,  No.  IW 


Mntended  to  make  tearhing  their  profession,  that 
the  supply  of  vvoaien  matliematical  teachers  would 
exceed  the  demand,  and  advise  them  to  take  up 
other  branches.  The  reason  was,  doubtless*,  that 
in  matlieuiatics  it  vra»  e:isier  to  make  up  for  the 
lack  of  early  training  than  in  clajisica;  and  from 
the  sjiine  cause  many,  especially  those  who  went 
up  in  later  life,  to<jk  moral  science.  Now.  when 
the  movement  is  older,  aiid  girls  are  trained  for 
(lirton,  as  boys  for  Trinity  or  DalliLd,  clas.sics  has 
been,  since  1882.  the  favorite  subject,  as  far  us 
nuni  Iters  are  concerned. 

A  teacher  w  ho  has  bad  considerable  experience 
with  girls,  and  some  practice  in  teachini^  Ix\v8  an«l 
men.  may  he  forgiven,  perhaps,  for  adding  a  few 
generalizations  drawn  from  personal  knowlediSje. 
It  XH  |)erfcctly  iK>asible  to  teach  girls  I*ttin  and 
inatlu'inaticfl,  and  even  to  create  enthusiasm  for 
the  study.  On  the  otiier  hand,  sofue  girls  are 
careless  over  Latin,  and  hate  mathematics:  but 
lhi.s  is  due  to  ibe  'old  AtJam'  of  la/.iness,  and 
could  be  mat^'he*!,  we  imagme,  in  lx>ys*  schools. 
It  is  almost  impotisible  to  teach  geometry  or  alge- 
bra to  some  girls  ;  but  there  are  men  and  lioys 
with  whom  the  .same  diHiculty  occui-s.  The 
writer  ban  tnet  with  such,  and  so  proliably  have 
rnoat  teachers ;  while  history  gives  us  no  leas 
emiuent  an  example  tlian  Lord  Macanlav.  We 
have  never  come  across  a  girl  who  alwolutely 
could  not  do  Latin,  though  we  know  miuiy  who 
do  i'  badly.  We  alsii  have  read  classics  with  a 
very  good  matliPinaticui  man  whtise  Little-Oo  was 
a  burden  scarcely  to  be  lifted,  and  have  heard 
college  fellows  eIpre^8  a  sijnilar  opinion  atxiut 
their  own  undergraduate  days,  Again  :  we  haie 
found  that  to  teacli  an  older  man  mathematics  is 
very  much  easier  than  to  teach  a  woman  who 
begins  at  the  corresiioudiug  age  :  but  this  we  be- 
lieve eonies  from  the  fact  that  the  life-work  of 
the  man  had  Inniu  concerned  in  couunerce,  with 
numbers  and  measurement,  while  tlie  woman 
probably  never  did  any  harder  thinking  than  the 
ordering  of  a  dinner  or  the  plaimiiig  of  a  gow7i. 
Howerer.  io  all  such  cases  there  is  a  danger  of 
forming  inductions  from  few  data,  and  individual 
experience  can  have  only  a  value  when  strength- 
ened by  othei- evidence.  Whether  women,  indeed, 
will  ever  do  as  well  as  men  in  the  higher  subjei-ls 
of  a  university  course,  ia  a  matter  on  which  we 
have  our  doubts  ;  hut  it  is,  at  any  rate,  irrelevant 
to  the  case  in  point.  Here  we  feet  assured  that 
our  experience  vvill  ccjincide  with  that  of  moat 
teachers  and  examiners,  to  the  effect  that  the 
teaching,  and  the  results  of  teaching,  claspics  and 
mathematics,  are  —  other  thing?,  as  to  time,  teach- 
ing [jower,  etc.,  Ix?uigei|ual  —  very  much  the  .name 
for  boys  and  for  girls,  whatever  tliey  may  be  for 


men  and  women.  Having  laid  down.  then.  Uie 
general  principle  of  identity  of  subjects,  it  ^«^• 
mains  to  l)e  seen  what  the  subjects  sliould  Uj. 
And  here,  when  a  ref(^rm  such  as  that  of  the 
scheme  of  the  First-class  college  of  prer  ♦  i 
examination  is  proiKjse*!,  such  a  tjuestion  is  > 
gravest  imiKirtance,  on  general  grounds,  for  boy^ 
as  well  a«  for  girls. 

The  key  of  the  whole  position  is  the  di8«n 
as  to  tlie  exclusive  advan(agi:^s  of  classics  as  ti  i- 
ing.  And  here  we  should  cumestly  deprecate  the 
assimilation  of  the  scheme  for  girls  to  the  pre»rnl 
scheme  for  boys,  because  we  lirrnly  believe  tluit 
the  girls'  curriculum  in  our  public  and  higher- 
class  [irivate  flchix>ls  is  nearer  the  ideal  tlian  (hat 
for  their  brothers.  To  argue  the  question  would 
be  merely  to  re-write  Herliert  Spencer's  book  on 
etlucntion.  But  the  reform  of  boys'  edui 
and  the  removal  of  that  incubus  of  classical 
which,  as  a  heritage  from  earlier  days,  weighs 
heavily  on  us  now.  is  so  importiuit  a  questii 
that,  like  tlie  '  Delenda  est  f'artbago/  it  m 
naming  Jigain  and  again.  When  so  ninny  stud 
far  more  useful  both  to  men  and  to  women  in 
practical  life,  all  l»ut  cry  aloud  for  a  fuller  share 
of  our  limited  school  time,  we  must  lie  very  cer- 
tain of  the  sui)erlcrity  of  classics  as  training, 
to  keep  it  in  the  place  of  learning  which  wouM 
help  our  lH)ys  to  appreciate  more  fully  their  own 
boautiftil  language  and  the  works  of  nature 
around  thorn,  and  —no  unira|x>rtant  thing  nowa* 
days  —  to  maintain  in  their  manhood  that  si»- 
premacy  in  arts,  manufactures,  and  commeroe. 
which  om-  country  now  sees  eu«iangercd  on  rivrry 
side.  And,  indeed,  as  Herbert  Spencer  sbowK, 
the  training  of  reason  and  observation  in  fur- 
nished by  tho.^very  subjet'ls  which  are  most  use- 
ful, for  nature  is  economicjil  of  jK-twer.  Wp 
therefore  hail  gladly  the  proposed  nlleralinn  in 
the  re^vilations  of  the  First-clnas  examination 
for.  while  inaintiuning  the  identity  of  subj 
and  8tand»rd  for  boys  aad  ^rls.  it  ncvertlwli 
allows  for  that  more  modem  education  to  wbi 
the  tendency-  of  the  age  is  rapidly  bringing 
Xot  long  ago  at  Cauil»ridge  a  deteru^ine-l  effi 
was  made  to  oust  Grefk  as  a  compul--'  ' 
from  the  Previous  exiunination,  or  Littl 
in  the  late  revision  of  the  regulations  tor  thr 
Matriculation  examination  at  London  university 
there  was  an  etpiaUy  earnest  attempt  to  ui; 
permissive  a  choice  of  languages,  and  thus  tv 
necessitate  Latin.  For  l»oth  these,  the  ancient 
superstition  was  too  strong  ;  but  the  lime  of 
cess  is,  we  may  hope,  not  fjir  distant,  Wi 
Oxford,  much  to  the  disgust  of  some  of  hpr  ol 
jirofeasors.  has  tpent  thousands  on  schools  for 
natural  science ;    when  Cambiitlge  has 
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modern   languages   for   the   additionals.  ami  hus 

factually   founded  a  nnxiem    and    mediaeval  lan- 

g<*9    tripoe,  — the    younger    universities    and 

e^e«  vr\\\  aurely  follow.     To  make  Latin  com- 

rpulsonr.  thereforp,  is,  from  ihis  p«"jint  of  view,  dis- 

[  tlnctly   inimical  to  educatioDaJ   progreas,  and   is 

therefore  unworthy  of  an  institution  which,  like 

tbtr  Cwlleue  of  preceptors,  has   in  past  years  done 

»  much  to  further  the  modern  reforms  in  middle- 

I  (education. 

Saba  A.  Burstall,  B.A.  Lond. 


A  SURVIVAL  OF  THE  UyFJTTEST. 

In  his  inaugural  addreas  be  fori*  the  sanitary 
Icongre^   recently   held  at  York,  Sir  T.  Spencer 
^Wells.  the  jiresident  of  the  conjrre&j,  touched  uj^hjd 
llbjtKTt  of  groat  interest  to  educators.     He  said, 
imtf  AH  a  sanitarian,  tlmt  ho  far  aa  ooncern» 
tfaf  uient  jl  and  physical  training  of  children,  and 
l^tvint(  Women  the  option  of  otiieroccufuttions  than 
|tbo«)e  of  domt'stic  life,  he  faw  no  great  cause  for 
It  Is  an  age  in  widch  education  —  at  any 
jnte.  for  the  middle  clatwes  —  ujust  Iw  pushed  far 
llwyond  the  timitti  which  our  fathers  thought  wide 
nongh  for  us.     Jlere  ruU'-of-thumh  work  is  ul- 
lu><K»t  out  of  date;  and  there  are  so  many  indus- 
Itrit^  in  which  Bclentitic  knowledge  and  ex;.ictues8 
■Are   ret|uisile.  that  the  want  of   early  e«luc-alJon 
Icuts  off  a  young  man's  chances  of  advaticj^uunl. 
I A  workmon  must  now  be  wjmething  more  than  a 
eiv  machine.     Ho  must  have   head    ;is   well  as 
IJU,  brain  an  well  an  muscle  ;  and,  ns  unedu- 
braiii<^  are  not    wmtb   more  in  the  labor- 
tnarket  than  untrained  mii8<^le,  we  must  l)e  con- 
tent to  make  i*ome  «acritice  in  their  culture.     As 
for  the  outcrj' about  tlie  danger*  of  women  taking 
I  up    men'H   work,  it   is   breath   wasted.     A   great 
I  many  failures   will  outweigh  the  few  successes, 
Ijutd  bring  the  balance  right. 

"  For  my  own  part,'"  continued  the  sfieaker,  *'  I 
I  think  women  capable  of  a  great  deal  more  thiin  they 
[have  lH?en  accustomed  to  do  in  times  past.  If 
I  overwork  Kometime»  leads  t«»  diuease.  it  i»  morally 
I  more  wholesome  to  work  iut(»  it  than  ttJ  lounge 
j  into  it.  And  if  some  me<1ical  practitioners  have 
lottserved  cases  where  mental  ovtrstrain  has  led  to 
I  di»oA.9e  of  mind  or  liody,  I  cannot  deny  that  I  aliso 
I  have  at  long  intervals  seen  some  such  rasas.  But 
for  every  »»uch  example  I  feel  quite  sure  that  I 
>  have  seen  at  leant  tweuiy  where  evils  equally  to 
[b«  deploreil  are  causjied  in  young  women  by  want 
luf  menLai  occutmtion,  by  deticient  exercise,  too 
I  luxuriouM  living,  and  loo  much  amubement  or  ex- 
|cst«<oesU. 

** Again:  we  have  heard   much  of  lite  about 
ore  from  work  in  schools.     This  is  one 


of  the  noveItie?t  of  our  time.  !^o  doubt  it  exists. 
and  I  think  it  may  in  pai't  be  traced  to  some  of 
our  sanitary  success.  We  have  retluced  the 
mortality  of  e:\rly  infancy.  Many  children  who 
would  formerly  have  died  off-hand,  are  now 
saveil.  and  lind  their  way  into  the  scho<il8.  They 
are  survivals  of  the  least  fitted.  They  live,  but 
they  are  not  strong.  They  have  to  submit 
to  the  fame  routine,  and  l>e  forced  up,  if  |ios- 
sible,  t^  the  same  standard  as  the  rest.  But  the 
effort  is  too  much  for  them.  Their  frames  are 
not  hardy  enough  to  i-esist  the  mental  strain. 
They  show  all  sorts  of  nervous  symptoms,  disai>- 
p<jint  the  teachers,  and  are  the  types  brought  for- 
ward as  victims  of  the  system. 

*•  The  vice  of  tlie  sy.'^tem  is  that  it  is  indiscrimi- 
nate. There  is  no  revision  of  the  recniita,  and 
the  tasks  are  not  apfiortioned  to  the  feeble  powers 
of  sanitary  survivors.  This  is  an  evil  which  will 
remedy  itself  in  time  by  the  growiug-up  of  a 
larger  proportion  of  strong  children ;  and  the 
present  difficulty  may  be  got  over  by  a  little 
patience  and  mw^eration.  — a  little  more  regard  to 
.sauiJaiy  logic.  The  children  must  have  training 
l»efi»ri'  educatiLin,  and  must  be  put  upon  some- 
thing even  Utas  than  a  half-time  system." 


riJE  POSITION  OF  SCIENCE  IN  COLONIAL 
EDUCATION. 

At  the  recent  colonial  and  Indian  exhibition, 
held  in  London,  considerable  attention  was  given 
to  the  ci>udiLion  of  education  in  the  colonies.  At 
a  conference  held  on  this  subject,  William  Lont 
Car|>enter,  B,A,,  B.Sc..  whose  scientific  work  ia 
as  well  known  in  this  country  as  it  is  in  England, 
i-ead  a  most  interesting  and  valuable  paper  on  the 
position  of  science  in  colonial  etlucation,  Mr. 
Carpenters  paper  is  of  such  value  that  we  re|>rint 
the  major  part  of  it  from  the  London  Journal  of 
education,     Mr.  Carpenter  said  :  — 

The  colonies  to  which  your  secretary  desired  me 
to  confine  my  attention  were,  Canada  generally  ; 
South  Africa  (the  Caj*  of  Good  Hope  and  Natal) ; 
West  and  South  Australia,  Victoria,  New  South 
Wale^,  and  i^ueenshiud  ;  New  Zealand  and  Tas- 
mania, the  last  of  which  is  unfortunately  not  rep- 
resented at  this  exhibition. 

If  the  term  '  education '  be  used  to  include,  not 
merely  scholastic  anil  collegiate  training,  hut  also 
any  organizations  and  methods  for  drawing  out 
the  minds  and  faculties  of^  the  people,  then  a  re- 
view of  the  position  of  science  in  colonial  educa- 
tion should  include  all  prorisions  for  teaching  it 
in  any  degree  or  form.  Science  in  primary, 
secondary,  and  high  schools  of  whatever  kind,  in 
technological  schools  with  a  \'iew  to  its  applica- 
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tion  to  the  indnstrini  after  and  "»  univenjities  or 
coIlfgt«,  should  come  under  review,  as  well  as  its 
promotion  by  frientific  boflies  or  Kooictifs;  ulso 
the  means  afforded  for  its  cultivation  amf.oiK 
adults,  by  means  of  museums,  botanical  and 
roological  gardens,  public  lectures,  evening  and 
other  adult  classes,  public  libraries,  etc.  Mj'  in- 
quiry has,  as  tar  as  possible,  ranged  over  all  these 
subjects  ;  but  inasmuch  a*  many  of  them  are  vol- 
untary and  not  state-aided,  and  therefore  notsul)- 
ject  to  inspection  and  report,  it  has  t>een  difficult 
in  several  instancei*  to  get  accurate  information 
about  them. 

There  appeared  to  be  two  methcJs  of  present- 
ing the  subject  :  1**.  To  take  each  me!ui8  of  ad- 
vancing scientific  education  sepiu^tely,  and  con- 
sider what  is  done  in  that  pariicidar  matter  by 
each  colony  ;  2-.  To  take  each  colony  aeparalely, 
and  Kive  a  j^eneral  view  of  its  various  methods  of 
promoting  education  in  science.  After  careful 
consideration,  I  ilecided  to  mlopt  the  second  alter- 
native, aince  cr)m[>arison8 — proverbially  odious, 
and  sometimes  bu8»«l  on  data  not  strictly  cora- 
pai*able  —  would  thereby  l>e  avoided. 

This  is  scarcely  the  time  or  place  to  dilate  upon 
the  advantages  to  be  gained  by  giving  science  a 
proper  place  in  education  ;  i.e.,  recognizing  that 
it  is  of  etiual  value  to  literature  and  art  as  an 
educational  instniraont ;  your  presence  here  to- 
day proves  that  you  have  more  or  less  sympathy 
with  such  proi>o?«als.  To  thosie.  however,  whoso 
sympathy  is  hm  rather  than  more,  I  would  com- 
mend a  careful  i>eruAal  of  three  Cantor  le<'ture8  v»n 
science-teaching,  recently  del ivere<l  at  the  iS>ciety 
of  arts  (and  since  published  separately)  l>y  Prof. 
Frederick  Gulhrie  of  the  ^k•ienct•  sclioolf.  South 
Kensington,  whose  powerful  aiguments,  and  clear, 
incisive  style,  can  Hc;arc'?ly  fail  to  make  a  decide*! 
impression  upon  unprejudiced  minds.  I  wish 
that  time  permitted  me  to  quote  some  of  his 
amusing  remarks. 

In  reviewing  the  whole  subject,  I  have  been 
very  much  struck  with  the  fact,  that,  in  every 
colony,  education  is  a  distinct  department  of  the 
state,  under  a  resp<»nsibIo  minister  of  public  in- 
struction, the  teachers  themselves  being  in  many 
instances  civil  servant-s.  The  advantages  of  this 
plan,  enabling  the  minister,  as  it  does,  to  take  a 
broad  and  stiiteHrnanlike  view  of  the  whole  sub- 
ject, are  well  seen  in  a  speech  on  public  education 
in  New  Zt^aland,  delivered  on  July  21,  1885,  in  the 
houae  of  representatives,  by  tlie  Hon.  Roliert 
Stout,  minister  of  educution.  This  case  may  be 
considered  a  typical  one,  and  will  be  alluded  to 
again  in  the  detailed  account  of  that  colony. 

Another  noteworthy  \wmi  is  the  obvious  desire, 
on  the  part  of  nearly  every  colony,  to  realixe  Pro- 


fessor Huxley's  aspiration  '  for  Oroa'  "  "'  I 
the  state  should  f>rovide  "  a  ladiler  j 
the  gutter  to  the  university,  along  which  er 
child  in  the  throe  kingdoms  shall  have  the  chABOt 
of  climbing  so  far  as  he  is  fit  to  ,M^).'*  In  RiQlt 
colonics,  not  even  excepting  South  Africai,  llli« 
api>ears  to  l>e  more  or  leas  the  case.  A  eitJitti^&iiM 
system  of  Bcholarshi(>s  etmblcs  a  boy  in  the  fA- 
mary  schools  to  pass  through  the  secnndnry  awl 
high  schools,  colleges,  etc.,  and  tiruxlly  to  study  it 
the  Colonial  university.  8ometim<»s  the  hbhui 
8}-8lem  is  so  far  extended  that  holders  of 
scholarships  prv>ceed  to  Englaitd,  and  take  on^ 
versity  degrees  there,  freciuently  in  tjcience, 

I  propose  to  c<»nsider  the  provisions  fvir  edo 
tion  in  science   in  the  following   onier.   in 
colony,    and  to  take  the   colonies    themselres 
geographical  succession,  l>eginniug  with  the  mM 
w^esterly  :  primary,  secontlary,  and  high  f«ch'v>*»: 
colleges,  Iwth  sfiet'isU   an«l   general;  un 
museums,   libraries,   scientific   s.ocietic*', 
and  other  means  of  encouraging  a  knowMgifv' 
science  among  adults. 

CAN.iDA. 

Province  of  Ontario  (including  Ottaw-A  Cii;  ^  - 
In  the  ])ublic  or  primary  scImjoIb,  witli  the  exct^ 
tion  of  a  little  descriptive  geography  and  toy 
simple  object-lessons,  no  olemeots  of  science  ait 
taught.  Tlic  high-Hchool  course,  however,  in- 
cludes elementary  physic*  and  l>oiflny,  evf^o  in  it* 
lowest  classes.  The  course  of  study  for  all  teiH*" 
ers,  hoA^ever,  embraces  the  elements  of  natunJ 
science  ;  and  the  Normal  school  at  Toronto  baa,  •» 
Dr.  Gladstone  and  I  can  ]>en«mally  testify,  n  ouif* 
nificent  collection  of  apparatus  for  the  fce-tchiasof 
phyeical  aud  other  branches  of  Hcienr#»,  a  selrctioa 
from  which  can  be  seen  in  the  Canailian  ctiuri 
educational  division.  Various  dcuoniinational  («*• 
leges  teach  science  to  a  limit»*d  ext<*nt  ;  butti* 
chief  provision  for  higher  instructtou  tlierria  In*" 
bo  found  at  Universitj  college,  Toronto,  where  «Jt 
three  well  ♦  e<iuipped  laboratories,  —  cheuinl, 
physical,  and  biological,  —  the  appomtus  lUaorn 
which  crnst  $37,500.  and  also  three  mns^ama  h 
the  Sch*x)l  of  practical  scieni-e,  coTin**f^<^  wiA 
this,  upon  which  J^50,()00  were  <  «* 

three  courses  of  study, — engi  <  lot! 

mining),  assaying  and  mining  geolojry.  annJrtkal 
and  applied  chemistry.  The  Agricultural  oolU^ 
at  Gnelph  has  a  reputation  over  the  whol«  <»»<»• 
uent,  and  natural  science  is  a  large  feature  in  it» 
programme.  Nearly  a  quarter  of  n  million  dolUf 
were  exi>ended  on  its  establialiment.  and  thf  fu^ 
rent  annual  expenditure  exceeds  $>'>2.(H)0. 

For  persons  beyond  the  ordinary  school  aft 
there  is  an  excellent  organization  throu^bont  tlw 
1  Fortnighflg  review,  Jauasry.  ISTS. 
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mO^  tiie  same  cbnracter  as  that  of  the 
^B  art  (lepHTtment  in  South  Konfliii»{tou. 
^KBtnore  May.  tho  superintontlcnt  of 
^P  institiiteHi.  wfio  takes  the  jrreatest  in- 
3  this  movement,  in  forma  me  that  no  less 
^tj  bmuch  st^hoolx  h&ve  been  establislied 
the  last  four  years,  in  connection  with 
btitutee.  Its  heAfJquarters  is  in  the  £<lu- 
k  tnuseuin  in  Toronto.  Here  also  is  located 
pons  rnavmetical  and  meteorolo«;ical  ob- 
^,  estahhshed  in  1841.  The  Canadian  in- 
|n  Toronto,  and  various  societies,  more  or 
pntitic  in  tlieir  atra,  do  j;ood  wx^k  in  en- 
b^  a  taste  for  such  sludicB. 

'■  of  Queljtc  (including  the  city  of  Mon- 
the  Council  of  public  inatniction 
I  coamiitlees,  a  Ciitholic  and  a  Protoa- 
be  educational  aa  well  as  other  organiza- 
ire  necessarily  very  «iften  duplicated ;  but 
[net,  the  8iiii4>rinten<Jent  of  the  department 
fltnjctiori,  to  whose  courte-iy  I  am  in- 
IdiucIi  valuable  information,  informs 
I  system  has  worked  well,  and  without 
BtioD. 
ary  schools  the  instruction  is  aln^ost 
ry,  with  the  exception  of  a  littlL- 
Object -les.'ionfi,  in  the  English  sense 
Bftti,  appear  to  l>e  conspicuooy  by  their  al> 
I  A  small  niannnl  of  a^jricuUiire  is  used  as 
|^4x)ok,  hut  thp  sultje<-'t  itself  is  not  tau^^ht : 
^Bo  bIiow  how  to  pi*eserve  the  fertility  of 
^iDae  secondary  schools  c<irre8i>ond  to  the 
i7ye4eH,  and  in  their  courses  chemistry  and 
other  branches  of  science  Hnd  a  place. 
Dial  schools,  also.  f*cie«tific  subjects 
|of  ttie  training.  Perhaps  the  most 
WNjgnition  of  the  proi>er  position  of 
I  educational  course  is  to  Lo  fouml  in 
bat  for  the  entrance  exauunaticm  to 
l(»H8ion8,  without  any  exception,  some 
'  certain  branches  of  science  is  com- 
Lavnl  university  at  t^uel»ec,  for 
nd  (be  McCiill  university  of  Montreal 
Sir  Williaiu  Djiwwhj,  president-elect  of 
Itish  association,  is  principal),  both  ^rant 
I  in  science  :  and  iii  the  latter  there  is  a 
B  faculty  of  apiilied  ncience,  which  provides 
or  four  years'  professional  training  in  civil, 
lical.  and  mining  en>iine('rinjr,  assayini?, 
^'tical  chemistry,  and  grants  degrees  in 
W>jects.  An  excellent  medical  school  and 
tof  nie<)icine  is  attached  to  the  university 
tbe  Catholic  commercial  academy  of  Mon- 
Hidact^d  by  the  Christijin  Brothers,  has  a 
lo  and  indublrial  course  similar  to  that  in 
imiversity  ;  and  the  Quebec  commercial 
fcy.  aJ90  conducted  bj  the  same  body,  has 


fairly  e^juipped  laboratories,  wid  (^ivea  regxilar 
cour^t^  in  science.  The  normal  schools  of  the 
province  are  in  each  case  afliliate<l  to  (heir  re- 
8|>ective  universities.  In  connection  with  Mctlill 
university,  we  come  across,  for  the  first  time,  the 
progressive  system  of  scholarships,  reachinRdown 
from  it  to  tlie  primary  schools  ;  and  here  sliould 
be  mentioned  tlie  Redpath  museum  in  the  uni- 
versity gi'ounds,  which  is  purely  scientific  in  its 
aims.  Except  in  connection  with  MdJill  univer- 
sity, there  appear  to  lie  no  scientific  societies.  The 
newly  establishes!  Koyal  society  of  Canada,  which 
draws  its  members  from  all  jiarts  of  the  colony,  is 
formed  somewhat  on  the  same  lines  as  the  French 
academic  des  sciences. 

New  Bruunnck.  —  It  is  somewhat  roinarkable 
that  a  small  colony,  mninly  agricultural,  should 
possess  one  of  the  most  perfect  systems  of  instruc- 
tion in  primary  schools  with  which  1  am  acquaint- 
ed, As  early  os  1802,  the  provincial  govenunent 
and  le^slature  recognized  the  fact  that  to  make 
provision  for  the  people's  education  was  one  of 
the  duties  of  the  state.  "  From  the  small  bepin- 
ning  then  made,  there  has  been  developed,  l»y  slow 
degrees,  the  present  public- school  system  of  New 
Brunswick,  one  of  the  most  |«rfoct,  in  principle 
at  least,  to  l«!  found  in  any  state  or  country." 
There  is  a  progressive  cimrse  of  instmction  for  all 
schools,  in  which  the  subjects  a p|>ear  to  have  been 
selected,  arranged,  and  apportione<l  with  a  due 
regard  for  sound  educational  principles.  It  is 
armnged  in  two  equal  divisi«>ns,  literature  and 
science.  Between  the  bottom  of  the  primriry  and 
the  to[i  of  the  high  schooLj  there  are  eleven  stand- 
ards ;  and  yet,  even  in  standard  I.,  in  primary 
schools,  plant  and  animal  life,  minerals,  and 
geography  are  among  the  subjects  dealt  with,  as 
well  as  familiar  lessons  on  the  conditions  of  health. 
Elementary  physics  makes  its  lirst  apiJcaiTUice  at 
fetandaird  V.  Out  of  a  total  jiopulalion.  including 
adults,  of  3*ai.0<M>,  one-eighth,  or  40,0(JO  children, 
had  lessons  in  hygiene,  one-sixth  in  geography, 
anil  one-sixth  in  useful  knowdedge  of  plants, 
animals,  and  minerals,  in  the  public  schools  in 
188.J,  The  |)roviijce  spends  annually  nearly  one- 
third  of  its  total  revenue  upon  e<lucalion.  If 
k»cal  rales  be  taken  ijito  account,  the  exi^enditure 
on  the  common-school  system  alone  is  about  £100,- 
(MK),  and  this  with  a  total  ptipulation  teas  than  that 
of  Birmin^^liam,  The  normal  6Cht»ol  for  tr.Hining 
teachers  was  begun  in  1847,  and  the  spirit  which 
now  animates  it  may  lie  judged  from  the  follow- 
ing maxiui  enforce<i  there:  "The  development 
of  the  facultit>s  is  of  more  importance  than  the 
ac<|uisition  of  knowledge."  It  is  in  connection 
with  the  university  at  Fiedericton,  the  degrees  of 
which  are  universally  recognized.     There  is  a  large 
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sjstem  of  Hoholanliipe  and  buraarieB  in  connec- 
tion with  it.  A  good  natural  hintory  society  ex- 
ists in  St.  John,  with  corre8|ionding  members  in 
the  country  districts.  A  uniseuiu,  mechanics' 
institutes,  and  Hitnilnr  agencies  complete  the 
facilities  for  the  pursuit  of  science. 

Nova  Scotia.  —  In  all  gmdes  or  claraes  of  the 
elementary  schools,  the  teachers  are  expected  to 
furnish  suitahlp  instruction  in  hygiene,  and  srhat 
are  termed  '  Lessons  on  nature,'  or  useful  knowl- 
edge lessons,  as  well  as  geography.  In  grades 
8  to  6,  these  lessons  are  chiefly  biological  and 
mineralogical ;  while,  in  grades  7  and  8,  elemen- 
tary physics,  chemistry,  and  agriculture  are  intro- 
duired  ;  and,  in  order  tliat  the  teachers  may  be 
well  prepared  for  this  latt,  there  is  a  school  of 
agriculture  in  connection  with  the  normal  school. 
In  the  higher  graded  schools,  the  course  includes 
geography  and  the  elements  of  mathematics, 
physics,  botany,  physiology,  geology,  and  chem- 
istry. There  are  various  colleges,  and  a  university 
at  Halifax,  on  the  Imsis  of  that  of  London,  to 
which  most  of  the  colleges  are  afliliated. 

In  concluding  this  brief  sketch  of  the  provisions 
for  sc>lentitic  e<lucation  in  the  province  of  Canada, 
I  feel  that  it  wouhl  not  Ije  complete  without  an 
allusion  to  the  schools  for  thp  blind,  and  for  deaf- 
nmtes,  all  of  which  come  under  the  su]>erintend- 
ents  of  public  instruction,  just  as  they  do  in  the 
United  States.  Th*»  education  of  chililren  so 
atHicted  is  not  a  matter  of  charity,  as  with  us ; 
but  it  is  taken  cognizance  of  otticinlly,  and,  as  I 
can  testify  from  i)ersonal  ins|M>i*tion,  is  carried  out 
in  a  very  scrienliilc  manner.  What  is  tnuglit  is 
mainly  objective  and  exi)erimonlal.  It  may  not 
lie  out  of  place,  perhaiw,  tf>  mention  here  that  we 
owt»  the  invention  of  the  Bell  telephone  to  re- 
84>arches  un<lertaken  by  Alex,  (iraham  Bell,  in  his 
oflicial  |K)Hition  as  head  of  the  Normal  school  for 
teacheis  t>f  deaf-niutcH,  in  Boston,  Mass..  in  order 
to  facilitate  the  instruction  of  children  hitherto 
voiceless  —  I  can  hnrdly  say,  sixtH'hkw. 
South  Africa. 

(  Vijx?  vf  Oood  Ilo]M\  —  The  system  is  a  complete 
educational  ladder,  with  the  Kraal  schools  at  the 
bottom,  and  the  University  of  the  Cape  of  Good 
Hoi^e  at  the  tt>p ;  antl  every  kind  of  educational 
institute  is  state-aidinl.  I  catmot  learn  that  any 
science-teaching  is  given  in  primary  schools.  In 
the  second-class  schools  a  fairly  high  standard  is 
aimed  at,  but  how  far  it  is  reachefl  may  l)e 
gathered  from  the  following  sentence  in  a  recent 
report  of  the  insiM?ctor-general  of  schools  :  "  But 
t-ertainly  the  greatest  want  in  the  school  curricu- 
lum in  the  almost  general  neglect  of  science- teach- 
ing in  a  scientific  manner." 

A  friend  writes  to  me,  "  In  the  schools  nearCai)e 


Town,  of  which  I  had  some  experience.  I 
of  science  was,  getting  by  rote  a  few  sffi 
book  on  physical  geography.  At  om  Q 
schools,  where  I  introduced  simple  ka* 
physics,  with  experiments,  I  was  sorpr 
though  it  was  for  this  that  I  hoped  —at  the 
ening  of  intelligent  interest  in  the  work." 
is  a  university,  but  I  regret  to  say  that  its 
ination  schemes  give  no  encouragement  w 
to  scientific  training.  FHiblic  libraries,  m' 
and  botanic  gardens  exist,  and  are  state-8 
well  as  their  country  branches. 

Xatal.  —  A  council  of  education  contn 
aided  schools  of  all  kinds.  The  course  ii 
mary  schools  includes  theoretically  the  « 
of  natural  and  physical  science.  Even 
native  schools  a  little  physicid  geography  i 
In  the  higher  school,  at  Durban  and  Piet€ 
burg,  scientific  teaching  is  carried  st=ll 
A  lady  friend  of  mine.  Miss  Rowe.  an  ard 
otee  of  science,  luis  lately  settled  in  the  la 
at  the  head  of  a  very  high-class  girls*  sch. 
Australasian  tx>LONiE«. 

In  every  one  of  thete,  the  state  s\  stem  < 
tion  is  compulsory  and  undenominationt 
lie  instructi<m  Is  free  in  Victoria.  QTieen«rl 
New  Zealand.  In  proportion  to  ]M^pulat 
toria  has  more  children  at  school  tbau  ii 
colony  ;  but  its  age-limits,  six  to  fifteen  3 
greater.  New  South  Wales  heads  tlie  lin 
of  cost  of  instruction  i)er  scholar,  with  a 
diture  of  £8  28.  8rf.  each  iier  year,  nearl 
that  of  any  other  col«my :  but  its  syste 
struction  is  far  the  most  (-omplete  of  an; 
shortly  Ik*  seen. 

Wrutcrn  Aitstralia. —Its  total  ix>pula 
not  amount  to  40.(H)0.  In  1884  al>out  £l« 
expendeil  on  education.  In  the  sc1kx>1s 
out  the  colony,  whether  high  or  elemcr 
rudiments  of  some  branches  of  science  f(»i 
of  the  teaching.  The  wealthier  classes  c 
send  their  trbildren  away  for  tniucation, 
has  not  tended  to  emrourage  high-class 
of  any  kind. 

South  Australia.  — TUe  schools  are  div 
jiublic  (or  primary)  and  provisional, 
former,  only  certificated  teachers  are  e 
Physical  geography,  object-lessons.  an< 
drawing  all  find  a  place  in  the  compulsoi 
The  secondary  schools  and  colleges  an 
denominational,  receiving  '  grants-in-aic 
the  programmes  of  many  of  them  scienc 
fair  iM>8ition.  The  colony  enjoys  the  d 
of  iH'ing  the  only  one  of  the  niainland  ] 
of  Australasia  which  iK>s8esse8  an  agi 
college  :  it  was  oi)ened  in  1885,  under  the 
ment  of  Professor  Custance,  formerly  « 
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^  «mr9e  of  instruction  incIudfB 
^y,  lM3tany,  nieclianiis,  veterinary 
etc.  The  university  has  nine 
ohairs  U^ing  thu*  roughly  classi- 
Bre,  five  science,  one  nnisir,  one 
^ich  subjects,  and  in  niedioin^,  it 
ifer  degrees.  The  matriculation 
|ii\d  many  optional  subjects,  aud 
ble,  but  not  easy,  to  pass  it  witb- 
jje  of  science.  Tlie  l)achel«>r'g  de- 
Slcnlty  involves  three  years*  aca- 
Hth  an  examination  at  the  end  of 

^fin  the  be^t  manner,  viz.,  partly 

mors,  partly  by  external  examiners, 
ubtairm  also  in  the  Universities  of 
U||  New  South  Waha.  The  course 
B^es  is  distinctively  gcod,  and  well 
"his  university  opened  its  degrees  to 

fcp«1plllar  lectures  on  scientific 
by  the  university  professors, 
largely  attended.  The  attendance  at 
n  physii>lo^  was  quite  remarkable. 
me  or  two  sciontitic  bodies  or  as&oci- 
iu  the  Royal  society  of  South  Aus- 
hej  are  all  more  or  less  connected 
rersily. 

I  of  state  scholarshipe,  enabling  the 
Rs  by  anr-ceseive  steps  from  piimary 
iversity,  is  ver>*  extensive,  and  hold- 
South  Australian  scholarship'  pro- 
bIi  universities  every  year.  The  pub- 
Useum,  and  art  gallery  of  South  Aus- 

Ktate-aided  institution,  organizes! 
•  basis  of  the  typical  institution 
iglon.  Tta  work,  however,  is 
rv  and  artistic,  and  it  is  affilialad 
Igty. 

^H     Victoria. 

^Blie  whole  sulgect  of  ])ubiic  edu- 
l^plbJK't  of  a  royal  cornniission  of 
ITpreeeoled  a  most  VHludble  re|x>rt 
l^tbe  work  of  Mr.  Charles  H.  Pear- 
■Ufaiiniug  excellent  suggfstions  for 
R  of  public  instruction  as  a  whole, 
mnble  to  leam  how  far  these  rei'oni- 
lare  been  carried  out,  since  J  have 
Kculty  in  obtaining  recent  in  for  ma* 
ria  than  in  any  other  case. 
I  B<-*bools,  geography  is  a  decided 
are  no  *  object '  or  useful 
Of  7.00()  children  who,  in 
Hi  I  ion  in  *  extra  subjects,'  one- 
pfr  cent,  took  science  if  mathematics 
ily  5.7  per  cent  if  it  be  excluded. 
;  for  the  recognition  of  raathe- 
sis  of  science.      For  teachers, 


however,  all  certificates  above  a  mere  '  certifioate 
of  compef-ency  '  require  several  std>ject8.  from  one- 
quarter  to  one-half  of  which  are  scientific,  and 
some  science  is  compulsory. 

All  secondary  education  is  under  the  control  of 
private  peroons  and  proprietary  liodiea,  usually 
connected  with  »mxe  religious  d^^nomiuation. 
There  areeii^ht  exhit»itions  yearly,  of  £3.5  each  for 
six  years,  enabling  the  holder  to  pass  from  state 
sc^hools  through  certain  approved  grammar-schools 
and  a  university  course. 

As  the  colony  owes  much  of  its  prosperity  to  its 
minei»,  it  is  natural  to  find  two  excellent  8cIio<j1» 
of  mines,  —  one  at  Sandhurst  (formerly  Bendigo), 
the  focus  of  reef-mining;  the  other  at  Ballarat, 
the  centre  of  alluvial  mining.  From  a  fKjrsonal 
inspection  of  both  these,  a  few  years  ago,  1  can 
spteak  in  the  highest  terms  of  their  eflicieney. 
On  Nov.  29,  1880.  I  wrote  iu  the  x-isitors'  l>ook  at 
Ballarat.  "  Tlie  chief  thing  apparently  reqnired  to 
make  the  school  do  even  better- work  than  it  is 
doing,  is  that  its  pupils  should  come  to  it  with 
some  elementary  Icnuwledge  of  the  principles  of. 
phvjical  science,  such  as  ought  to  form  part  of 
the  necessary  instruction  in  the  higher  cJasses  of 
every  state  school."  I  have  since  experienced  the 
pleasure  of  being  informed  that  these  few  words, 
which  were  printed  and  widely  circulated  in  the 
colony,  exercised  a  most  im|H>rtant  intluence  for 
good  upon  the  schnol. 

Determined  not  to  be  behind  South  Australia, 
the  colony  has  started  an  experimental  farm,  and 
is  biiihlinp  an  agrieulturfd  collece  in  Melbourne. 
Theie  is  al8«»  a  capilal  industrial  and  technologi- 
cal museum,  in  connection  with  which  lectures 
are  given. 

The  University  of  Melbourne  ranks  with  those 
of  Great  Britain.  Its  magniOcent  liuildings  were 
opened  in  1855.  and  women  were  admitted  iu  IbtJO. 
Tlie  matriculation  examination  embraces  fourteen 
?ubject8,  six  of  which  are  scientiHc  (including 
mathematics) :  but  1  regret  to  say  that  the  uni- 
versity gives  n<»  encouragement  to  the  study  of 
science,  bince  a  candidate  ^may  matriculate  with- 
out passing  in  either  of  these  six.  and.  although 
there  are  literary  honors  lists,  there  are  no  science 
honor*  lists  except  in  mathematics.  Science  finds 
a  very  sul»ordinate  place  In  the  ai'ts  degree,  and 
degrees  iu  engineering  have  lately  Wen  in.«tituted. 
Pi-actically  all  the  teaching  of  natural  science  in 
the  university  is  confined  to  the  medical  school, 
one-third  of  the  total  number  of  degrees  grante<J 
being  meflical,  and  one-half  arts,  the  remainder 
laws.  The  Melbourne  oliservatory,  the  MeUnJurne 
botanic  gardens,  and  the  Melbourne  public  library 
are  all  well  known  by  repute  to  Englhhmen. 
The   zo6l*>gical    garden   is    only   recently  set  on 
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foot.  Eight  scientific  or  learned  fiocieriea,  liendefl 
by  the  Royal  society  of  Victoria  and  the  Royal 
medtcAl  society,  keep  alive  an  interest  in  varii>ii8 
branches  of  science.  The  Au«rtniJian  health  s«> 
ciety,  with  its  free  lectures  in  Melljourue,  aod 
branch  lecttires  in  various  provincial  towns,  doe« 
mucb  practical  good  auiong  the  people,  and  the 
eame  may  he  said  of  the  ine<.*hanies'  tnHtitutes  and 
public  librariea  to  be  foiuid  in  nmst  citiea  of  this 
colony. 

Nkw  South  Wales. 
Just  as  New  Bnuiswick  and  Nova  Scotia  in  the 
Can>t4]ian  group  of  tvlonies  appear  to  bave 
worked  out,  tbeoreticully  at  any  mte,  the  most 
perfect  educational  Bcheoie,  bo,  in  the  Australastun 
colonies  a  siuitlnr  place  must  ha  accorded  to  New 
South  WiileH.  The  whole  of  the  present  system, 
which.  a.M  usujil,  is  under  a  minister  of  public  in- 
struction, dates  frodi  the  act  of  IJHSO,  which  au- 
thorize^l,  aa  state  whools.  five  clasws  of  schools, 
the  recogTiiiiiin  of  four  of  which  by  the  sttite  was 
quite  a  new  thing.  These  are,  1*,  pritoary  :  2", 
,  suiK'rior  public  schools,  for  additional  instruction 
in  the  higher  branches  :  3°,  evening  Hchotjls.  for 
those  who  had  no  opportunity  for  education  in 
pririuiry  schools  :  4*^,  liigh  scho<ils  for  boys,  which 
prepare  for  the  univeisity  ;  a'*,  similar  schools  for 
girls.  In  IHHo  there  were  OOO  pupils  in  tlie!»e 
high  schools,  from  a  colonial  jMipulation  of  020,0(X>. 
The  gTi>!W  annual  expenditure  of  this  act  exceeds 
£700,00() ;  and  the  total  school  popnlation  is 
88(),tK)0,  or  approaching  one-third  the  entire  |M>p- 
ulation  of  the  colony. 

In   every  public    school,   object -le.sison8,   geog- 
raphy, and  drawing  are  taught.  Hven  in  the  lowest 
classes.     In  the  fourth  ches  f.if  primary  schools, 
object-lessons  include  "natural  history,  manufac- 
tures, elementary  mechanics,  and  the  sc-ience  of 
common   things;"'    in   the  lifth  eUuis,  '* arts  and 
manufactures,  the  laws  of  health,  social  economy,, 
the  duties  of  a  citizen,  the  laws  of  the  state,  ami 
experimental  physics."     Of  course,  the  whole  of 
this  is  IreiJted  in  very  elemejitary  fashion  ;    but 
the  point  to  be  observed  is.  that  the  same  idea  is 
carried  out  in  the  higher  schools,  of  which  1  have 
already  spoken.     In  tlie  Sydney  gramrrla^-^chool, 
a  8ch(X)l  stti  'jnterus,  there  itj  now  a  modern  side, 
in  which  natural  science  takes  a  prominent  f>'ace. 
The  university  is  now  exceedingly  well  ornanized. 
It  giantri  a  BSc.  and  a  D.Sc.  degree,  tlie  latter  re- 
quiring a  research  paiH?r.     It  also  grants  corre- 
eponding  degrees  in  engineering.     Its  degrees  in 
arta  involve  attendance  upon  certain  courses  of 
lectures  in  natural  science.     I  regret,  however,  to 
say  that  its  matriculation  examination  can,  if  de- 
sired, be  passed  in  literary  subjects  and  mathe- 
matics alone,  to  the  exclusion  of  science,  which,  as 


is   well     kuUWU,     UNIUiOl      1  >•      IKIU*?    Ilt| 

of  London.  The  public  exitaiij 
set  on  f<x»t  to  t<^t  the  education  iiH 
a  larg»>  numU'r  of  science  8ubj<?ctB.  Il 
tion  with  the  university  are  several  I 
tional  colleges ;  and  a  large  and 
new  uu-dicnl  school  has  just  been  I 
versity  grounds. 

Tlie  mt>st  remarkable  feature, 
public  in.st ruction  of  this  colony.  : 
tern  of  teclmical  education.     The  «it| 
ing  disGUdsed   when  I  was  there  in  1 
remember  lieing  invited  by  Sir  W.  Ml 
Sir  Harry  Parkes  to  address  a  meetii 
in  Sydney.     Since  then  it  has  made  ei 
strides,  mainly  under  the  guidn 
Comlies.  the  president  of  its  1 
It  has  followeil  the  principh-- 
city  and  guild*  of  London  ius  , 
ments  aie  In  progress  by  wliicb  \i\ 
be  tcetpd   by  the  examiners  of 
Sydney  college  has  ."in  cla*i8eT,  in 
and  itineiTiut  lecturers  give   instnuHii 
the  principal  towns  of  the  oolouy.    ' 
of  indiviiJual  students  in  Sydney  aku 
was  2.6.S4,  or  more  than  at  the  tochxii 
in  Finsbury ;  and  of  Uiese.  ftOO  w| 
that  year,  also,  19tt  populnr  lect 
in  Sydney,  entirely  on  scienljflc  i 
the  average  attendance  wh«  3CI8,  tli» 
40,707.     In  this  exhibiiiou  are  spedi 
work  of  the  college.     One   retiiiwrfrnW 
it  has  yet  to  be  noticed  :  all   ' 
has  been  done  in  temporory  ; 
the  college  has  actually  n*-  ;><  r  in  .,,  i  i 
An>oug  the  other  meaii«  i--t  -i  t.  :> n 
^Ige  of  science,  the  niagnilicent  lutM 
quLsitely  beautiful  botanical  gardt-m 
libraries,  the  Royal  society  tif  New  5 
the  Linnean  society,  and  etmilnri 
tions,  must  not  be  forgotten. 

QlTKEKSLAM). 

The  primary  sch»x>l8  are  dit 
and  •  provisional.*  Tliere  are 
and  the  free  course  of  in«slrTjrti 
raphy.  object-lesaon^.  an 
IU'*truction  in  otlier  sui- 
must  Ik*  given  out  of  the  uniin 
The  object-ltHsoiL^  are  definefi  to  \ 
mentAry  knowledge  of  the  sri 
things  —  of  the  materials  and  pi 
to  prtvluce  the  umsl  couiiiion  uumofa 
ucts  —  and  of  the  laws  of  healtli. 
there  were  Tii  scholarships  fmtn  priin 
mar  st^hooU,  and  these  agttin  ar»  lu| 
government  grants.  £90.1)00  hftvioi 
spent  to  the  end  of    1884.     FV<mb  tl 


exbittUioQM  to  the  universitiee 
lantcd  yearly,  on  the  result  of  exam- 
ducted  by  the  professors  in  Sydney. 
I>f  Ih&se  6cbolarslii}M:t  have  proceeded 
^tiesof  Syiltiey.  Melbourne,  Louduo, 
Fgow.  and  Edinburgh,  and  iu  many 
jbtinguiifihed  themselves  there.  oft«»n 
^Hiinations, 
^P     Tasmania. 

to  elementary  science  18  tuu^lit  in  the 
oola.  A  founcil  of  educjition  tnkea 
(f  all  secondary  schools,  and  conducts 
t  for  sicholrirshi[is  and  exhibitions, 
degree  of  A. A.  Iloldera  of  Ihifl  de- 
Dceed  to  England  to  study  for  three 
leroment  expense  :  274  students  have 
liseJves  of  this,  and  liave  taken  med- 
fti  degrees,  and  entered  the  churcli, 
^ntudied  and  applied  their  science 
^|u  IB  one  of  the  duties  of  the  an- 
tafet  to  the  govemtnent,  to  deliver 
eoiectitic  lectures  in  Holjart.       The 

(under  consideration  a  !»c-h«'me  for 
tmical    education    into    primary 
New  Zealand. 
ready  referrt^   to  the  npeech  of  the 
tion  of  this  colony,  delivereii  in 
tntives  in   1885.     In  penernl 
le  educational  syelem  here  much 
tme  we   have  lieen  couHiderinj;.     The 
icli  science  is  rt*ct)g:nizcd   in  the  pri- 
will    be  B^'cn    from   the   following 
u  iK>pulation  of  about  half  a  million, 
irly  1. 000  primary  schools,  in  which 
(M)  children   received    instruclion   ui 
rent  of  these  learned  geography  ;  60 
Ikwing ;  75  per  cent  were  taught  '  ob- 
'  and  26  jter  cent  received  loi«»o)it)  in 
cience.     The  course  of  instruction  in 
I^Be  oiach.  mt  it  is  bo  obvioualy  luined 
^Been  so  BUccesBfiilly  worked  in  the 
^W  LiverptH>l,   Birmingham,  Leed?;, 
etc.,  and  is  l)eing  introduced  in  Lou- 
ts confineil  to  pupils  in  and  above 
;  the  boya  being  taught  elementary 
gricultiiral  chemistry,  or  botany,  and 
jv*tie  economy,  based  on  euch  excel- 
K>k8  a8  that  of  Mrs.  Duckton.     The 
ystem  of  teaching  these  subjects,  so 
in  our  large  cities,  cannot,  of  couzBe, 
t  in  NewZt^aland.     Tlie  Maori  native 
in  the  whole,  in  a  flourishing  position, 
Kcetlent  work  :  2,226  children  are  in 
and  a    text-book,   ♦Health   for    the 
een  published  in  Englii«h  and  in  the 


In  the  Bwond«u-y  schools,  academicRl  traditions 
are  still  very  strong,  and  in  the  position  of  science 
there  is  very  groat  rooni  for  improvement.  Under 
the  guidance  of  the  University  of  New  Zealand, 
however,  the  provincial  colleges  atliliated  to  it  are 
doing  much  to  encourage  the  pursuit  of  science. 
In  Canterbury  colieice,  out  of  six  professors,  four 
are  scientific,  and  a  similar  proportion  holds  good 
in  the  so-called  University  of  Otago,  excluding  the 
medical  school.  I  believe  a  similar  stat^:*  of  things 
exists  aldo  in  the  Auckland  college.  The  Univer- 
sity of  New  Zealand  recognizes  the  claims  of 
science  to  a  greater  extent,  I  think,  than  d«jes  any 
colonial  university.  The  pa*8  for  a  bachelor  of 
science  is  as  follows  :  mutbemutic«t,  physics,  chem- 
istry, biology,  and  any  two  out  of  the  five  follow- 
ing subjects, —  Latin,  Greek,  English,  mcxiern 
languages,  menial  science.  A  candidate  can  ma- 
triculate and  proceed  to  the  B.Sc.  degree  without 
any  more  classical  knowledge  than  a  tritlmganiount 
of  Latin,  such  as  the  proverbial  schoolU^y  ought 
to  have  at  his  tingers'  ends.  8o  anxious  is  the 
senate  of  the  university  to  maintain  a  higli  standard 
for  its  degrees,  that  all  the  degree  examination 
questions  are  set,  and  all  the  answers  thereto  are 
revised,  by  English  examiners  of  either  London, 
Oxfortl,  or  Camljridge  universities.  It  is  my  privi- 
lege  to  be  the  agent  of  the  university  in  England, 
and  I  am  now  seeing  through  the  press  about 
ninety  examination  pa])ers  for  use  in  the  colony 
next  autumn.  Mr.  Stout  says  in  his  H|)eech,  that, 
"considering  her  population,  New  Zealand  has  as 
many  students  receiving  a  university  education  as 
any  country  in  the  world,  and,  relatively  to  her 
|x>pulation,  more  university-trained  men  than  any 
country  in  the  world." 

So  much  for  the  scholastic  instruction.  In  the 
other  great  means  of  educating  the  people,  mu- 
seums, etc.,  New  Zealand  is  in  advance  of  the 
other  Autttralasian  colonies.  Tlie  Canterbury 
museum,  whose  curator.  Dr.  Von  Haast,  is  execu- 
tive commissioner  at  this  oxhit>ition,  excels  those 
of  Sydney  and  Melbourne  ;  and  in  arrangemeni 
of  exhiltits  for  scientific  purposes,  the  Otago 
museum  is  said  to  be  second  to  notte  in  the  southern 
hemisphere.  Those  in  Wellington  iui<l  Auckland 
have  also  a  well-de^erved  reputation. 
General  cxiNCLUbioNS. 

Finally,  I  beg  to  otTer  a  few  general  remarks 
and  conclusions,  founded  upon  the  details  which 
we  have  been  considering.  To  those  of  us  wlio 
are  familiar  with  the  very  limited  exttrnt  to  which 
the  teaching  of  science  is  carried  out  in  the  ele- 
mentary schools  of  Great  Britain,  it  would  appear 
that  its  claims  to  a  place  in  state-aided  primary 
education  are  much  more  recognized  in  the  colonies 
than  in  the  molher-ooontry  ;  and  this  not  merely 
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bix-ause  it  in  the  only  foiiii(Jntion  upou  which  a 
Bvttteru  of  Ux'hnological  eilucation  can  bf  securely 
built,  but  for  its  value  in  drawing  out  the  miods 
of  the  pupils. 

In  secondary,  trrainmar,  and  high  schools,  how- 
ever, where  the  academic  influence  and  traditions 
are  atill  etrongt  I  incline  to  think  that  science 
scarcely  occupies  a  position  equal  to  that  now  at- 
tained in  correBi>onding  English  E^chools.  I  should 
doubt,  for  exanjple.  whether  there  is  any  large 
high-clnsH  school  in  either  of  the  colonies,  where, 
as  in  Clitton  college,  u  certain  amount  of  attend- 
ance on  science  clxisses  is  reqiiirt?d  from  every  boy, 
no  matter  what  his  future  is  to  be,  in  order  that  he 
may  comprehend  the  meaning  of  scientific  method 
and  treatment  of  a  subject.  Tne  colonial  urriver- 
sitie?.  too,  though  now  generally  modelled  more 
or  less  on  that  of  London,  have  usually  so  ar- 
ranged their  matriculation  examination,  unlike 
their  prototype,  that  it  U  possible  to  pass  it  in 
purely  literary  Buhjects  alone. 

A^  glance  through  the  calendars  of  the  older 
colonial  universities  shows  agam.  in  a  very  marked 
degree,  the  strong  influence  of  the  older  academic 
ideas  of  Cambridge  and  Oxford.  I  noticed  this 
particularly  in  the  case  of  Sydney,  in  18S0,  where 
I  had  unusual  opportunities  of  forming  an  opinion  ; 
and  also,  at  the  same  time,  in  some  of  the  provin- 
cial colleges  in  New  Zealand.  Witliin  the  Ia6t  few 
years,  however,  a  great  change  ha»  come  over 
colonial  imiversjty  opinion  in  this  matter.  Degrees 
in  Bcience  havet>een  instituted  ;  faculties  of  science 
have  been  organized,  and  placed  on  an  equal  foot- 
ing with  tho«e  of  arts,  laws,  and  medicine.  In 
the  case  of  two,  at  least,  of  these  universities, 
degrees  in  engineering  science  are  now  (conferred, 
a  pro|x>eal  to  establish  which,  as  some  present  are 
aware,  is  now  liefore  the  University  of  London. 

Great  as  has  l^een  the  progress  of  public  opinion 
in  England  during  the  lla*t  few  .years,  on  theTalue 
of  science  as  an  element  in  education,  1  am  dis- 
poeed  to  think  that  the  progress  has  been  greater 
in  the  colonies  in  the  same  jyerirKl.  Certainly  the 
development  of  that  opinion  to  it«  lu-esent  point 
has  been  much  more  rapid  in  the  colnnios  than  at 
home.  In  e^lucatiunal  as  well  as  in  pohtical  mat- 
ters the  colonies  are  most  valuable  to  the  uiother- 
cowntry  as  l«x*alities  where  experiments  in  legi.«la- 
tion  may  be,  and  often  are,  conveniently  tried,  the 
progress  of  opinion  on  certain  subjects  there  being 
in  advance  of  that  in  England. 

To  attempt  a  general  review  of  all  the  other  ex- 
isting agencies  for  the  promotion  of  a  taste  for 
Bcience  among  adults  would  lie  almost  hopeless. 
They  are  of  the  same  general  character  as  in  Eng- 
land, modified  to  suit  the  special  circumstances  of 
each  case ;  some  of  them  being  carried  on,  under 


circumstances  of  greai 
ment.  by  enthupiaslic  dr 
others,  like  the  Royal  !3;<xitti.r* of 
and  New  South  Wales,  have  achii 
which  extends  wherever  the  Eof 
read. 


EDUCATION  IX  SP 

As  English  writer,  touching  o 
education  in  Sjvain,  com  plains  I 
are  the  conditions  in  the  vario 
Spain,  statistics  mislead  when  th< 
that  Spain  is  or>e  of  the  worst  edi 
in  Europe.  While  this  is  true,  I 
<listrict9,  it  is  not  true  in  all.  Tl»( 
to  Uie  cause  of  e^iucntion  in  Spaii 
tively  small  educ3ile<l  public  to  v* 
be  made.  Out  of  upward  of  «i 
Spaniards,  only  four  millions  ka 
and  write,  and  h.ilf  a  million  mo( 
Thus  only  alx»ut  twenty- tive  jier 
lation  have  any  education  worth 

Then,  too,  a  c<»mipt  and  cor 
and  administrative  influence  is  br 
edutration.  Nominally,  andaccoi 
of  the  law,  eiiucation  is  con 
Spaniards  between  the  ages  ol 
Yet  the  number  of  pupils  oo  th 
only  l,fc^0O,0O0,  and  the  actual  at 
than  sixty  pi-r  cent  of  the  enroll 
are  violated  in  many  particulars 
evade<!  in  many  more.  Of  the  33, 
(and  it  must  be  rememberwl  that  I 
escape  inspection  altogether),  7,1 
a."*  no  dece)it€-n  y  cnpaces. 

The  teachers*  salaries  are  ludia 
15,0(10  teachers,  1.273  w>tx^ive  less 
dollars  a  year,  2,Sl'7  receive  frtw 
lifty  dollars,  and  only  half  of  the 
that  amounts  to  one  hundred  doll 

Between  1S70  and  1880  some  pi 
ceptible  in  educational  mattersi 
provinces  are  in  advance  of  tba 
A  lava  comes  first,  with  sixly-thr< 
male  |)Opulation  able  to  re.ad  I 
religioud  orders  and  cor|K>ralion8 
large  a  part  in  the  education  iu  S 
monly  supposed.  In  the  matter 
cation,  the  whole  number  of  piipi 
religious  associations  is  only  80,a 
turns  from  tlie  Pratei»tiuit  schools 
enrolled  in  them. 

The  chief  trouble  with  Spanish 
to  be  that  it  does  not  conform  IoUm 
nation.  While  sevenly-tive  |ier 
population  can  neither  read  nor  ^ 
tion  of  university  graduates  id  na 
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i3  GeoTuany.  The  needs  of  SpaniRh  edu- 
uid  thererore  seem  lo  lie.  first,  vigorous 
it  enforcement  of  the  laws  as  they  st^nd 
<  ;  and,  secondly,  some  means  of  extend- 
ry  instruction. 


COLLARS  LATIN  BOOK. 
ok  is  an  outcome  of  the  dlscuasions  of 
yr  years  on  the  value  of  classical  study. 
^■1  a  complete  changt*  from  the  tedious 
Pnxunar  to  a  rational  view  of  the  lan- 
I  form  of  expresiiion.  Its  aim,  a»  stated 
face,  '*  is  to  serve  as  a  preparation  for 
priting,  and,  to  a  less  degree,  for  speak- 
."  This  preparation  it  gives,  not  by 
e  Latin  language  before  the  beginner  as 
m  of  iiaradigms  and  rtiles  of  syntax,  but 
le  of  ideas.  It  is  here  that  the  book 
ay  from  the  traditional  methixL. 
ately  on  opening  it,  one  notices  the  ab- 
aoy  reference  to  the  grammars.     The 

kpe  80  many  are,  a  mere  guide-post, 
Ipil  where  in  the  grammars  be  can 
•oles,  or  exceptions.  In  a  compact 
vee  all  necessary  paradigms  and  rules, 
Tull  and  repeated  illustration.  The  ex> 
-e  chosen  not  merely  to  illustrate  forms 
but  to  show  that  forms  and  rules  are 
ital  to  expression,  and  that  it  is  as 
ve  a  boy  to  express  his  own  ideas  in  Latin 
1  find  out  what  some  one  else  has  ex- 
Further  aid  in  this  direction  is  given  by 
Eit  which  brings  tlie  verb  ne^r  the 
>re  the  completion  of  declension, 
pil  to  construct  sentences,  and  by 
?arly  in  the  vocabularies  verbal  forma. 
y  learns  that  habet  menus  '  has '  l)efore 
1  jugate,  just  as  a  child  leai-ns  'has'  be- 
iOW8  it  is  a  part  of  '  to  have.'  By  slight 
f  meanings,  the  exercises  and  vocabu- 
tnade  suggestive,  and  the  coUoquia  scat- 
ugh  the  iKKik  cannot  fail  to  interest  and 
to  imitation. 

1  of  the  book  rests  np>on  the  fact  that 
ry  and  not  the  judgment  of  the  pupil  is 
Ciwd  ;  that  one  c-an  learn  facts  rapidly 
lOt  appreciate  reasons.  The  unslaked 
nemory  that  belongs  to  the  age  when 
nially  begun  in  nia<le  use  of,  but  is  not 
.  a  mac^  of  unnecessary  detail  and 
xceptions.  Explanations  are  omit- 
I  they  help  the  pupii  to  understand, 
of  constructions,  but  their  uses, 
of  the  book  are  noteworthy,  and 
Jve  happily  avoided  the  deplorable 
Latin  book.  By  Willllu  C  Collau  auj 
J.    Bmton,  Ginn,  1886.    13°, 


error  "of  failing  to  discriminate  between  the  rela- 
tively important  and  unimportant."  The  sub- 
junctive motxl.  that  slouch  of  de8j>ond  for  begin- 
ners, is  treated  briefly  but  clearly,  and  fully  enough 
for  such  a  Ixxik. 

The  chapter  on  derivation  does  not  seem  quite 
up  to  the  general  level  of  the  book.  The  examples 
are  apt  and  well  grouped,  but  they  will  betaken 
as  individual  specimens  rather  than  illustrations  of 
principles.  In  other  chapters,  after  the  examples, 
the  rule  or  principle  covering  them  has  been 
stated,  and  in  this  it  would  have  been  well  to  add 
statements  of  the  meaning  attached  to  certain 
terminations. 

The  book  is  a  live  one.  No  lazy  teacher  can  use 
it  with  success.  It  gives  suggestions,  but  retjuires 
attention,  and,  properly  used,  will  fulfil  the  expec- 
tation of  the  editors  that  pupils  can  l>e  prepared 
by  it  for  Caesar  within  a  jear,  It  will  meet  with 
success,  becau.se  it  throws  oil  the  trammels  of 
artificial  methods,  and  seeks  those  that  lure  rational 
and  natural.  John  K.  Lord. 


MOSOORAPHS  ON  EDUCATION. 

The  publishers  of  this  handy  series  of  essays 
are  doing  an  excellent  work.  As  they  state  in 
their  preface,  "  many  contributions  to  the  theory 
or  the  practice  of  te.nching  are  yearly  lost  to  the 
profession,  because  they  are  eml>odied  in  articles 
which  arc  too  long,  or  too  profound^  or  ttw  liovited 
as  to  number  of  interested  rearJors,  for  popular 
magazine  articles,  and  yet  not  sufficient  in  vol- 
ume for  books."  Every  teacher  knows  how  true 
this  statement  is,  and  should  therefore  welcome 
such  contril>utions  to  pedagogics  when  presented 
in  so  attractive  a  form  as  that  in  which  these 
monographs  are  issued. 

Prof,  Stanley  Hall's  monograph  on  reading  '  ia 
an  example  of  applied  ijedagogics,  lie  outlines 
the  various  traditional  methods  of  teaching  chil- 
dren to  read,  and  also  some  of  thoee  suggested  by 
the  psychologista.  and  reaches  the  eminently  sen- 
sible conciuslon  that  "  there  is  no  one  and  only 
orthodox  way  of  teaching  and  learning  tliis  great- 
est and  hardest  of  aU  the  arts."  We  cannot  be- 
lieve, however,  that  Profefsor  Ilall  means  to  be 
taken  seriouf^ly  when  he  says  (pp.  17,  18)  that 
*'  many  of  our  youth  will  develop  into  lietter 
health,  stancher  virtue,  and  poasibly  better  citizen- 
ship, and  a  culture  in  every  way  more  pedagogi- 
cal and  solid,  had  they  never  l>een  taught  to 
read,  but  some  useful  handicraft,  and  the  habit  of 
utiliising  all  the  methods  of  oral  education  within 
reach,  instead.  .  .  .  The  scliool  lias  no  right  to 
teach  how  to  read,  without  doing  much  more  than 

*  JIou<  la  teach  rrndinff,  arul  tehat  to  read  in  schwl.  By  O. 
STANl.Bv  HAl.t.     Boston,  Utath,  1886.     1^. 
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it  now  does  to  direct  the  raste  and  confirm  the 
habit  of  reading  whfit  is  good  rather  than  what  is 
bad."  Of  course,  the  W'hool  tries  to  form  good 
habits,  if  it  forms  uuy  at  all,  h>oth  of  reading  and 
of  every  thing  else  that  falls  within  ita  8co|)0,  but 
we  cannot  admit  for  an  inalant  that  the  school  is 
responsible  for  the  abuse  of  any  power  that  it  puts 
in  the  han  Is  of  its  pupilsi.  Moreover,  while  what 
Professor  llail  3ay«  about  men  having  gotten  on 
pretty  well  before  Gutenl>erg,  and  even  lx*fore 
Cadmus  (p.  17),  Ih  all  true  enough,  yet  it|does  not 
bear  on  the  argument.  The  point  is,  thai  they 
would  not  get  on  at  all  now,  unles:«  they  harmo- 
nized with  tlie  nineteenth-century  environment ; 
and  of  that  the  ability  to  read  is  an  important 
part.  However,  we  hardly  think  Professor  Hall 
meant  to  be  taken  eieriouitly,  but  was  emphasizing 
what  we  all  deplore.  —  the  time  wasted  in  reading 
useless  and  often  positively  harmful  literature. 

The  remaining  monograph  that  we  have  re- 
ceived is  on  the  study  of  Latin,  by  Professor  Mor- 
ris of  Williams  college.' 

It  is  a  very  good  presentation  of  one  side  of  the 
subject,  biised  on  the  important  distinction  tliat 
the  '  study  of  a  language*  is  ambiguous,  unJess  we 
know  wliether  by  it  is  meant  the  acquisition  of 
the  language  for  reailing  or  speaking,  the  sttidy 
of  the  literature  written  in  it,  the  study  of  a 
language  with  a  view  to  using  it  efTectually  in 
composition,  or  the  investigation  of  the  language 
itself  as  an  ooigaiiic  growth. 


HALL'S  BIBLIOQRAPHY  OF  EDUCATION. 

With  the  rapid  development  of  the  science  of 
education  there  has  grown  up  an  increasingly 
voluminous  and  complex  wsi&t  of  jiedagogical 
literature.  Educational  journals  almost  without 
number  have  been  founded,  and  liistories,  criti- 
cisms, and  constructive  works  dealing  with  edu- 
cational subjects,  have  followed  each  other  in 
bewildering  succession.  To  all  this  literature  a 
guide  is  necessary  :  the  useful  must  be  sifted  from 
the  useless,  and  some  cla<%Bitication  for  the  purpose 
of  Bjstematic  study  must  be  adopted.  An  attempt 
has  l)een  made  to  do  all  this  l>y  Prof.  Stanley  Hall 
and  Air.  John  M.  Mansfield  in  the  little  volume 
before  us. 

The  cautious  wording  of  the  title  and  the  frank 
confessions  of  the  preface  disarm  all  serious  criti- 
cism, and  lead  us  to  be  thankful  for  what  we 
have  received,  instead  of  complaining  l>ec'ause  of 
what  we  miss.     It  cannot  be  denied  that  the  clas&i- 

'  The  ttudif  qf  Latin  in  Ikt  prtpontorif  oowm.  By  K.  P. 
MORBIS.    Boeton,  Ufalh,  ISBfi.    IS". 

Hint*  towarda  select  and  dc3cnpthf  bibliography  of  edu- 
cation.  By  U.  Staklvv  lUix  aud  Jonw  M.  Mansfibud. 
Bostoo,  Heath,  1880.    li". 


fication  adopted  is  sujxTtlcial  and  provisional,— it 
is  the  outgrowth  of  a  series  of  topical  refcreocif' 
lists  used  by  Professor  Hall  in  connection  with  liii 
lectures  at  the  Johns  Hopkins  university,  — and 
that  typographical    and   minor  error*  are    »ery 
numerous  in  the  Ixxjk  :  but  the  work  is  socomfin- 
hensive,  and  the  result  of  Flich  painstaking  1 
that   it  will   be   found  of  great    value  to  t     .. 
student  and  reader   in   the   broad    field   of  |ied.i- 
gogics.     In   fact,    tiecause  of    its  guijgestiv. -., 
alone,  it  may  fairly  be  said  to  be  tudispeosa' 
every  pedagogical  library  that  prel«nds  to  be  com- 
plete and  abreast  of  the  tiiue». 

The  references  in  KOfue  dfpartments  are  u.u. '. 
fuUer  than  tliose  in  others,—  the  rr«alt,  wo  t  m 
of  the  fact  that  many  haudn  have  co-4 
.  the  production  of  the  lM>ok  ;  and  the  ll*«i 
tional  i.>eriodicals.  while  it  names  the  Wst  journal*, 
is  scanty.     The   volume   will,    however,    trl^t'  t- 
many  pt»rson8  an  idea  of  the  scope  and  ' 
of  educational  science  that  they  bav«-  nt     i 
possessetl,  and  we  txiist  that  it  naay  have  a  c<  i  :  . 
reception  and  an  extensive  use.     A  second  ediUi*.. 
will  undoubttHJly  remedy  many  of  the  blemi«»bf:« 
of  the  first,  and  will,  we  hope,  afford  au  op^or 
tunity  for  adding  to  the  editorial  notes  approdn! 
to  the  references,  which  are  of  great  TMhie. 

P^UNTER'S  HISTORY  OF  EDVCATIOS. 

Tins  book  calls  for  neither  extfuded  notice  net 
searching  criticism.     It  is  niode«t.  eumport,  aad 
satisfactory.    In  no  sense  is  it  an  original  work,  t 
it  shows  good  sense  in  the  setectiuu  of  luL 
and    good  judgment   in  its    arrangement.     ffli 
could  wish  that  it  had  been  more  original  in  \ 
or  two  particulars ;  for  example,  in  lUs  treatoKOtl 
of  the  universities.     Compayre  and   rucwt  of  t^l 
German   manuals    of    the   history    of    odtKaUMx 
touch  too  lightly  on  this  great  subject.     W«  i 
Ueve  that  due  acknowledgment  ia  nu«ly    _ 
the  great  intellectual  stimulus  the  wentern  < 
received  from  the  gieat  univei-8iti«^.     l^iftisKij 
Painter  follows  in  the  Ijealeti  jiath  here, , 
but  little  on  the  subject.     Moreov«»r,  it 
ting  that  a  lxK)k  having  a  chapter  ^r.^'i'-' ' 
cation  in  the  ninet€>enth  century  '  eli 
thing  of  the  great  movement  in  tii 
manual  training,  industrial  and  tevW;  i  .^i 
tion,  that   has  manifested]   itself   i  «| 

America.  Professor  Painter  has  | 
Yet  the  book  is  a  useful  one.  ar  " 
readers  among  tho«e  educaioi 
to  put  their  work  in  the  line  of  Lir,u.riuiU  mm!  |3^ 
cal  development  from  that  of  the  gjvat  uumMC*  j 
of  education  who  have  preceded  Ibetn. 

A  hiatorif  t^f  tAwndnn^    By  F.  v,  s'    I'^ivrv-      v_«  t«1  1 
Aj>pUUm,vm.    M*. 
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Contents  of  foreig^n  educational  periodicals. 


Revue  inttmationale  <ie  I'enseignement,  Oct.  16  — 
rfefornie  de  renseiimenipnt  sup«>rieure  »>n  Italie, 
ar  M.  Georg't's  Ltifaye.  —  Utiiv*»rMtd*    et    coUeces 
Deal    superieur  aux    Etats-Unis,  par   M.. 
, — Le  pr6t   <ie»   livres  4   rexttrif'ur  par 
'qoeft  pab1iqtie$  italieun^s,   par   M.  Jules 
Plnmnirrmoat.  —  Cbrocique    de    I'enseipnemeut.  — 
"opuments  — Nouvelleg,  etc  — Bibliograpbie,  etc 

Rerue  j>f<l(tQogiquj'y  Sppt,  ]^.  —  Uoe  matinee  dans 

«?«>1pr   de  Berne'.  —  Exaiuen  pour    le    certifi'^flt 

Inaptitude  ttu    profrssorat  des  t^coles   normnles  ti'ttx- 

titutrices  (JuiJlet.  188€),  rflp|>ort  de  M.  G  Vaperau. 

-En  Algerie,  uotes  de  voyage  (fin),  par  M,  A-  Pres- 

»rd.  —  Coufffprce  »uf  I'Listoire  de  Tart  et  de  I'onm 

^nt,  par  M.  £.  Guillaume. 

Rerwr   dt   rcHaeignemen(   seconiiaire,  Sopt    15.  — 

Sitnation  des  Iyc6es  et  colleges  de  la  Seine  au  1  "^ 

Mai,  1886.  — L'snseJKnt merit  tpcondoire  puhlie  dars 

'  «   departeoitnts  de   rArad'-mie  de    P«iis,  In  StiiM' 

rreptfee.  —  Projet    de   r6foruie    de    iViiseigm-rn'Tit 

econdaire    clasdique,    par    M    E    Hallherjf. — Rap- 

ort  d  M.  le  Minititre   siir  le  concours  d'aict;i6g'ation 

IVnseigTiement  5|;^ittl.  par  M.  Edgar  Zevort. 

Journal    of   education,    DctobT, — On    teachin|Er 

jiodern   history   (concluded^  by  F.   W.    Cornish.  — 

life   10    the   Apennines.  —  Foreign    notes.  — 

spoodvace  :  Rev.  R.  H.  tjuickon  the  training  of 

bers,  etc.  —  The  Bordeaux  coDgreds  —  Fn  e  eda- 

Btioa  in   the   United   States. — Notes   on  leaching 

n^lisb  in  France.  — Reviews,  notices,  etc. 

Journal  of  education,  November.  —  The  cultivation 

taftte.  —  The   uuiScotion  of  secondary  schools   io 

ertoany.  —  A    Bernese    rillag-e    school. — Qraphic 

»ork    in    scbool-teachiD(r,    by    T.    H.   Eagles.  —  A 

Wbata  on  corporal  punishment. — Technical  train- 

pK  'or  teachers  iu   Switzerland,  —  Dr.   Warner   nn 

he  physiology  of  the  child.  —  A  cycI'M'oeilia  of  ed- 

ncatii'O.  —  The    teacher's    guild    of    Great    Britain 

aud  Ireland.  —  Notes  and  correspondence.  —  Foreign 

'««:  Schools  and  universities.  —  Reviews,  notices, 

Educational  timea,  October.  —  First  report  of  the 
loyal  commission  appointed  to  inquire  into  the 
working  of  the  eleiueotary  education  acts,  England 
and  Wales.  —  International  congress  on  technical 
education  at  Bordeaux.  —  Meeting  of  the  Council  of 
the  college  of  preceptors.  —  Cororoercial  education. 
—  University  education  in  New  Zealand.  —  Reviews, 
notes,  etc. 

Educational  times,  November.  —  School  matbe- 
atics.  —  Meeting  of  the  Council  of  the  college  of 
creptors.  —  The  assimilation  of  courses  of  study 
fc»r  boys  and  girls,  —  The  early  history  of  uni- 
itraities,  ~- The  report  of  the  select  committee  on 
bdowed  schools. — University  and  college  intelli- 
ence.  —  Educational  notes.  —  Reform  in  naval  edu- 
ation. — The  new  vice-chancellor  of  Oxford. — The 
kl«ct   committee    on    endowed    tchools.  —  Revie'-»B, 


Educational  articles  in  miscellaneous  periodicals. 


Applications    de   la   psycho-physique,    sur   les. 
Sorel.     Revue  philotophique,  Ck;tober. 


G. 


Buitdiug-up  of  a  university,  the.  Rev,  Dr.  Augustus 
Jpsaopp.  \'in^tcenth  century,  November. 
[An  interesting  article  on  the  universities  of  Eng- 
land, suggested  by  Willis's  "  Architectural  his- 
tory of  thi*  University  of  Cambridge  and  of  the 
colleges  of  Cambridge  and  Eton."] 

D^veloppement  dfs  tent*  cbez  Tenfant,  d'apres  M. 
Preyer,  le.  H.  de  Varigny.  Revut>  »cientifiquef 
Sept.  25. 
[A  review  of  a  French  tranc^lation  of  Preyer's  *  Die 
seele  des  kiudts.'  It  concludes  *'  L*6tude  de  ce 
nouveaii-tife  sera  toujours  des  plus  interessautes, 
et  C9  ne  sera  pas  le  moindre  des  litres  de  M. 
Preyer,  que  d'avnir  monlre  avec  quelle  methode 
et  quel  -soin  it  la  f»iut  faire,"] 

English  literature  at  the  universities.  Anon.  Quar- 
Icrly  review,  October, 
[This  artiule,  though  anonymous,  is  attributed  by 
the  critics  t.i  Mr.  J.  Churtou  Collins.  It  is  a 
spirited  attack  on  Mr.  Edward  Gusse  and  his 
recently  publif^hed  liook.  'From  Shakspero  to 
Pope,'  Mr.  Onfist'«  rej-dnder  may  be  n.*ad  in 
the  --t^Ai'nfl+'iini  of  Oct.  23.  A  notice  of  the 
(^uarterl]/  returw  artirle  will  also  be  found  in  the 
Spertntor,  Oct  HO  Iu  the  Athenaeum  for  Oct. 
80,  the  Quarterly  revit'Wrr  replifs  to  Mr.  Gosse. 
Mr.  Swinburne  ha.s  also  t&ken  part  in  the  contro- 
vorfiy,  which  threot<ns  to becomegenersl  among 
the  literary  men  oT  England,] 

Fifteen  years  of  naiioiial  education  in  England. 
Richard  Bartram.      Westminster  rer^ierv.  OclnheT, 

French  academy,  the.  Lady  Dilke.  Fortnightly 
review,  November. 

Higher  education  of  woman,  the.  Mrs.  Lynn  Lin- 
ton.    Fortnightly  review,  October. 

Manual  instruction.  Sir  John  Lubbock.  Fortnightly 
review,  October.  • 

Manual  training  in  school  education.     Sir  Philip  Mag- 
nus.     Contemporary  rerieic,  November. 
[Containing    some  important  illustrations   of   the 
pood  effects  resulting   from   the    introduction    of 
manual  training  into  the  school  course.] 

Materitdism  and  morality.  W.  S.  Lilly.  Fortnightly 
review,  November. 

Metaphor  as  a  mcnle  of  abstraction.  Prof.  Max 
Mfilter.     Fortnightly  review.  November. 

Moavemeut  g^ographiqne,  le.  L.  Delavaud.  Retnte 
de  geographic,  S<?ptember. 

Origine  et  la  destincede  I'art,  V.  G.  Seailles.  Revue 
philosophiqve,  OcUiber. 

Prolessor   Freeman   on    the    methode   of    historical 
study.      Westminfiter  review,  October, 
[A  favorable  review  of  Professor  Freeman's  new 
hook.] 

Questions  d'enseignement  *.  le  congr^s  de  Bordeaux, 
M.  Vachon,     I^t  noucelle  rente,  Oct.  lo. 

Recent  educational  changes  in  France,  in  '  Contem- 
porary life  and  thought  in  France.*  Gabriel 
Monod,  Contemporary  reriew,  November. 
[A  brief  statement  of  the  changes  recently  made 
in  the  division  known  as  '  enseigncment 
special,'] 

R6formes  ds  IVnseignement  secondaire.  les,  0. 
Bigot.     Revue  potitiqur  et  litt^raire,  Oct.  2. 

Studi  tsulla  phicologia  inglese :  Giovanni  Locke. 
Gulseppe  Tarantiuo.  Riviata  di  fllosofla  scien- 
tiftca,  Septe«ft)cr. 

Teacher's    handbook   of    psychology,    the.     Carveth 
Read,     Mind,  October. 
[A  sympathetic  review  of  Mr.  Sully'*  new  book.] 
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Teruperance  legislation  in  England  and  elsewhere. 
William  Cimntugliuni.  Conlemporary  revirw, 
November. 
[An  intereeting  surve}'  of  recent  temperance  legis- 
lation and  its  results.  The  author  quotes  largely 
from  the  statuteB  of  varitius  etutes  iu  this 
country.] 

Ueber  die  u-nhre  auff?abe  der  physiologie.     Prof.  W. 
Preyer.     DentJtchif  rundsi'hau,  Oct,  U 

Use  of  higher  education  to  women,  the.  Millicent 
Garrett  Fawcett,  Vonifmp^traiy  review,  Novem- 
ber. 
[An  address  to  the  students  of  Bedford  college. 
Mrs.  Fawcett  criticises  the  argament  of  Dr. 
Withers  Moore  on  this  subject  in  his  address 
before  the  recent  meeting  of  the  British  medical 
asfsociabion.] 

What  girls  read.    E.  G.  Salmon.     Nineteenth  cent-ury^ 
October 


Calendar  of  Societies. 


Connecticut  academy  of  arts  and  gciences,  Netc 
Haven. 

Nov.  7.  —  Professor  Hasting:^,  Exhibition  of  rooV- 
salt  lenses  and  prism  ;  Professor  Brewer,  A  Hnished 
breed  of  horses. 

Philostophical  nnciely,  Wtuthington. 
Nfrv.  20. —  G.  K.  Gilbert.  Certain  new  and  small 
mountain  ran^res  (cancluded) ;  T.  Bussell,  Normal 
barometers;  N  H  Barton.  i>n  the  occurrence  of 
copper  ores  in  the  trias  of  the  eastern  United  State*; 
J.  S.  Diller,  The  latest  volcanic  eruption  in  northern 
California,  and  it«  peculiar  lava. 

Anthtr/jjolngiiiat  itocietif,  Washinrjton. 
Nov.  16.  —  G.  K,  Gifbprt,  The  Keologi<'al  date  of  a 
prehistoric  hearth  observed  in  western  New  York  ; 
J  H.  McGee,  Remarks  on  an  obsidian  Epenrbead 
found  io  a  quaternary  deposit  in  Walker  cofiun, 
Nevada. 

Enifinefrs'  club,  Philnde!phiii. 
Nov  6.  —  W.  E.  Hall.  Car  lubrication  ;  Frank  A. 
Hill,  Accidents  in  anthracite  mi  tics  ;  G.  R.  Hender 
son,  Efficiency  of  locomotives  and  resistanro  of 
trains;  Herman  Haupt,  jnn  ,  A  description  of  the 
St.  Paul  tee-palace. 


Publicat  ona  received  at  £dllor's  Offic?,  Nov.  8-ao. 


Abbott,  E.  Easy  Cr«ek  reader.  ^Clarendon  press  series.) 
Oitfnrd,  C/arr«rftf»/r..  i8W.  8o-|-^  p.  if.  (New  York.  Mac- 
ffitlJaii,  75  cents.) 

Bert,  P.  First  stem  in  scientific  knowledge.  Tr.  hy  Madame 
Paul  Ben.  Philadelphia.  Lipfinc^tt,  iJja^.  /o-fjs^+^t  p„ 
illustr.     xh" . 

Buckland,  A.  Our  national  institutions.  London,  yf*cmH- 
Ian,  iga6.     64-111  p-     lA". 

Challenger,  report  of  the  scientific  results  of  the  exploiing 
voyage  of.  Vol*,  xv.,  xvi  ;  Zoology.  London,  GirferHmriit, 
i886.     ai7-(-7iM>p.,  58-J-64  pi.,  I  chart.     4"". 

Clifford,  w.  fc.  I.ecture4  and  essays.  Ed  by  Leslie  Stephen 
and  Frederick  Pollock.  7d  cd.  London,  Macmillan,  1886. 
443  P-.portr.,  IV*.     $»«o. 

Doberck.  W.  The  law  of  storms  in  the  eastern  seas,  Hong- 
kong, Hemgkong  TeUgrt^fh,  1886,     34  p.,  map.    16*.    50 cents. 

Oautier,  T.  Scenes  of^  travel.  Ed.  by'deorge  iwintsbury. 
(Clarendon  press  series)  O«iord.  Ctartntion  fr.,  1IW6.  la-f- 
130  p.     16".     (New  York.  Macmillon.  50  cents.) 

Gueroult,  G.  E»(]uissc  d'une  thi^urie  g^ni^rale  des  laropes  a 
arc  vollaique.  Pans,  Gauthifr-Viltari,  1886.  43  p.  la". 
(New  York,  Chrutcm,  50  cenU.) 


Gugau.  M.  L'irrcligion  de  I'arenir.  Paris.  Al^Air,  iM;. 
4780.     8*.     (New  York.Chrisiem,  fa.yo.) 

Halphen,  lj--H.  I'raite  dcs  (oncuons  etliptiquct  et  de  lain 
applications.  Prcmi^fe  panic.  Paris,  GitMlkier^ViilArt,  ilM. 
492  p.     8*.    (New  Y<.irk.  Christeni,  $5.) 

fiarrower,  H.  D.  Cictcifi  "".u.-icr  and  his  lake:  as  inqnHT 
into  the  history  and  i-  m  at  the  head  waters  « 

the  Mississippi  sinct  I  kc  Itasca.      New  Vwi. 

Iviten,  BI<tkttnA»,    ,  r       53  p..  i-i  map«-    T- 

Kolbrook,  M.  L.  Huw  lo  sUcngchrn  the  tneinory  ;  or,  NalanI 
and  scientific  methods  of  never  forgetting.  Nrw  Yotk,  Th* 
author,  \\\si*\\     tjJ  p.     ia°- 

Jaya.  L.  Prublemcs  de  physiiiue  et  de  chimie.  Puia,  C^m- 
thifr-ruiars,  i%?(^.     335  p.     S".     (New  York.  Christcm,  fsl.) 

Kapp,  (>.  ElcTCiric  tiansmission  ot  enetK^,afld  its  tniasfofsa* 
lion,  subdivision,  and  di<.tributioa.  New^ork.  tr'am  Smtrmm/, 
tSfi6.     i»^35i  p.,  illusti.     12*. 

Marahall,  A.  and  M.  P.  The  economics  of  indnttry.  tjm- 
don.  jVrt£-»«;7/a*i.  1SS5.     1 6-^-2 31  p.    16'. 

Maaon,  T.  B.  The  war  between  Chile  and  the  alli«d  npMa 
of  Peru  and  Bulivia  in  1879-81.  Washington,  C^l^trmm^mt,  iWj. 
77  p.,  maps,     8"  . 

Meilica]  education  and  medical  colleges  in  the  Untied  Sktta 
and  Canada,  17^5-1886.  Spriagfield,  111..  Staif  U^ttr^i  mf  k*akk^ 
]S06     17a  p.     B°. 

Niebuhr'a  Gnechische  heroen-geschkhien.  TalcaoIGn^ 
heroes.  Fd.  by  Emma  S.  n«ichheim.  School  editki*.  (€lan>> 
don  press  series.)  Oxford,  CVarrwrf^n/r.,  1886,  ft-}-w3»  ^  rf^. 
(New  York,  Macmillan.  «o  cents.} 

Raclne'a  Esther.  Ea.  by  Ireor^  Saintsbary.  (Chtoidw 
press  series.)  Oxford,  tVar«*(««/«j«j»»'.,  i88^.  18}  {K  »0^.  (K«« 
York.  Nfaciiitll.nn,  \u  cents  ) 

United  States,'  tenth  census  of  the,  tSSo.  Vol.  xviij.  putL-. 
Sociitl  statistics  of  cities.  Washington,  C*i'ert»memt,  iKM.  ^M>m 
maps,  diagr.     4**. 

^iame.    Vol.  ax  :  .Siatisiics  of  wiu^cs.  neccsaano  ul  (Os. 

trades  societjcs.  and  strikes  and  lockouts  Prepared  by  Je«.  IX 
Weeks,     W.ishineton.  GVtv»  ««.«•«/    ifl56.     635  p.     4". 

Vanden-Berghe,  M,  L'bommc  avani  riii-i..,r.-  I'jru.  .ff<^» 
fvd/'/.  idS6.     BT^p.     a».     (New  York.  Ch- 

Wickham.E.  C      Selected  odes  oJ  ]  1  tUit 

use   of   a   fifth    form.     Vol.  ii.i   Ni-les.     ,_  ^        ,        ,  .sries.l 

Oxford,  r/r>r<-ff,/,^n/r.,  1806.  68  p.  16'.  t  New  Vc»xk.  .M*<s*l- 
lan,  e.-j  cents  ) 

Wolf,  C.  Le*  hyjK'tbcses  cosmoganique>.  I'jrk^.  C.i*xk»n^ 
rf ^iart.  iHSb     155  p.    8».    ( New  Vnrk,  Chri 

Wronaki,  H.    Application  nauiique  de  la  '  -itdo 

moj-^es  Paris,  <;a*M»>r-/^ '/■//(» r*.  1 886.  96  p.  ,  .  »  V«i, 
Chrislern,  *3>35.) 


Advertised  Books  of  Reference. 


*Vf- 


PHYSI  H.Or.ICAL  BOTANY;  I.  Outhnes  of  the  H«MtiO 
of  Phaenog.imous  Plants:  II.  Vegetable  Phjrsiolo^.  GvaU» 
(Harvard),  Hvo  ,  «6o  pp  f^-^o.  Tvison,  Hlakeman,  Tajrlor  t 
Co  ,  Pubs.,  New  York. 

STRUCTURAL  BOTANY;  or,  Organoffraphv  od  the  kM« 
of  Morphology;  the   principles   of    raxunooiy  .in?4   PVytogti^ 
and  a  trlossar>- of  Botanical  terms.    Ctay'H.Vi 
J».3o.     Ivison,  RIakeman.  Taylor  A  Co..  F'uh 

ENCYCLOP.«DIA    OF   CHEMISTkN  (mo 

tical.  and  analytical,  as  appli<^d  tr   <  Vj 

Writers  of  Lmincncc.    Profusely  1     it 

two   volumes,     Each   containing    .^  .^  ,,••  »*1 

numerous  woodcuts.  Imperial  8v<j.  1'rn.c  ^mct  vut:  tjiu»«liMk. 
$1500.  Library  sheep,  tt8.oo.  Half  morocco.  $»o.od.  J,  1. 
Lippincott  Company,  Pubs..  Philadelphia, 

SCRIBNER'S  STATISTICAL  ATLAS  OF  Tl' 
STATES  :  Showing  by  Graphic   MrthMs  fhrir  I'r 
tion,  and   their   Puldical.  Social.  .1-    '    '     '  ;    '•      _;..i.mtjii,  n 
c  ^U>Ma« 

'fficiak,  •a 

1  '^  >  t  .     I!,,    piaif*  Ui 


Determined  by  the  Kcports  of  th 
Stati^tics,  the  Commissioner  of    1 
other    .^uthtfriiative   Source 


iIoub!e\  97g  Maps  (23  folio).  969  Cluirt*  and  Dia^p^iDik  S«Ma4r 
Tiy  Subscript  on.  I  >escripuve  circuUiT  scut  on  apila  — 
Cnarles  Scnbncr's  Sons.  Pufis.,  743  and  y»5  Brosdwav.  Sew  YttL 
INSECTS  INJURIOUS  TO  FRUITS.  By  Vr>4.  HUte 
Saunders,  F.R.S  C.     Handsomely  illustrated   with   440  Mwrfi^ 

fravinics.     Crown.  Svo.    Cloth,    f  3.    J.  B.  Lippincott  CoafMf- 
ubs..  Philadelphia. 

MAMMALS  OF  THE  ADIRONDM  Ks      n.    ru   r  fbn 
Merriam.     Contauis   an    introductory      '  'At 

location  and  boundaries  of  the  rcgton,   '  nl^, 

topography,  climaic.  general  featunr,  .j  pa»' 

tiotj.     'I  his  work  consists,  in  the  h  c«m» 

of  the  p.ominent  features  tif  the  \  -»«■* 

ly  of  a  popular  narrative   of   the    ■  .    ..       _.    ...      _ _..  'n 

within  its  confines.     Imp.  8vo.     $>.yu.     Henry  Hoii  A  C«h  ^ 
York. 


FRIDAY,  DECEMBER  8,  1886. 

COMMEyr  AND  CRITICISM. 

IS  THE  SEASON  of  goverDTnental  reports, 

e  are  forcibly  reminded  by  thein  of  the  in- 
complex  Qfliuinistralive  syptera  tlmt 
develoi>ed  in  the  ITDited  States.     Motst  of 

reports  are  of  real  interest  to  the  community, 
11  save  the  most  important  of  them  are  never 
Yet  some  of  the  reiKjrf^  by  minor  officers 
In  a  ?reat  deal  of  valuable  information,  and 
notice.      One   such   is   the   rejwrt   of    the 

nt-general  of  the  army,  who  touches  on  the 
ition  of  the  militia  of  the  various  states.     In- 

fi  as  our  regular  army  is  too  smal!  to  merit 

me.  and  aince  we  must  depend  on  our  vol- 
M*  forces  in  ca«e  of  war,  the  topic  is  of  some 
rtance.      The  aJjutant-^^eneral  approves  of 

encampments  as  a  means  of  drilling  and 
lug  the  militia,  but,  soldier-like,  criticises  the 
.iling  tendency  to  make  an  encampment  a 

{  picnic  for  the  state  officials,  To  be  of  any 
Jenefit,  General  Drum  saye  that  state  encamp- 
iB  should  l>e  of  ten  days'  duration,  and  estab- 
1  at  a  sufficient  distance  from  the  homes  of 

lembers  of  the  command  to  overcome  the 
and  business  influences  which  otherwise 
tere  with  military  duties.     Tlie  campmtist  be 

,ed  of  any  holiday  api^earance,  and  the  time 
ted  to  instruction  fmd  practice  in  skirmish 
battalion  drills,  and  guard  duty,  targct-prac- 
eic.:  for,  says  General  Drum,  "  as  most  of 
ghting  of  the  future  must  be  done  in  open 
\  a  thorough  acquaintance  with  the  skirmish 
is  of  the  highest  importance."  He  also  dis- 
jves  of   mere   exhibition   drilla,   and  favojs 

g  the  state  troops  with  the  best  and  newest 

and  amraunitioo. 


superintendent  of  the  naval  acsidemy,  Com- 
rre  SampsoD,  devotes  the  major  t>ortion  of  his 
rt  to  an  argument  in  favor  of  shortening  the 
i  six  years'  courae  of  study  at  that  institu- 
He  deejres  tu  have  the  fifth  and  sixth  yeare 
cour?e,  now  devoted  to  service  on  cruising 
lis.  done  away  with,  and  the  cadets  commis- 
d  at  the  end  of  the  fourth  year,  instead  of,  as 


now,  at  the  end  of  the  sixth,  on  the  ground  that 
the  country  gains  no  additional  advantage  from 
the  last  two  years.  Commodore  Sampson  alao 
shows  tliat  under  the  existing  system,  which  re- 
stricts each  congressional  district  to  a  canilidate 
every  six  years,  one-third  of  the  Ijoys  are  never 
eligible  for  admission  to  the  academy,  Ijccause  of 
the  various  restrictions  as  to  age ;  whereas,  if  the 
course  were  reduced  from  six  years  to  four,  each 
congressional  district  would  have  an  appointment 
once  in  four  years,  and  all  the  boys  of  the  country 
would  l)e eligible  at  some  time.  At  the  last  annual 
examination,  163  candidates  rejmrted  ;  but  only 
80  fulfilled  the  requirements,  and  were  entered  as 
cadets. 

But  of  the  reports  thus  far  made  public,  with 
the  possible  exception  of  the  treasury  stateroeuts, 
that  of  the  postmaster-general  will  attract  most 
attention.  Using  statistics  gathered  tn  ie»4  — 
since  which  time  our  postal  se^^^ce  has  grown  im- 
mensely —  by  the  intf maticjnal  bureau  of  the 
Universal  postal  union,  Mr.  Vilas  shows  that  our 
postal  machinery  far  exceeds  that  of  any  other 
nation  on  the  globe,  It  is  estimated  that  last  year 
one  hundred  million  more  letters  were  mailed 
here  tlmn  in  Great  Britain,  —  long  the  leading  let- 
ter-writing nation, — and  nearly  that  number 
more  than  were  mailed  in  Germany,  France,  and 
Austria  combined.  Of  pieces  of  matter  mailed, 
the  annual  proportion  per  inhabitant  is  10  in 
Germany,  57  in  Great  Britain,  and  ft6  in  the  United 
States,  kt  the  close  of  the  last  fiscal  year  there 
were  in  this  country  5^,614  |K)8t-olflce8,  and  497 
stations  or  branch-offices  :  of  this  number,  only 
2,26^  are  so-called  presidential  offices.  It  is  a 
curious  and  suggestive  fact,  that,  of  the  new 
offices  established  during  the  year,  over  sixty  per 
cent  were  located  in  fourteen  soytliem  states  and 
Indian  Territory.  During  the  year  the  carriers 
handled  1,()49;320,599  pieces  of  mai]  matter,  an  in- 
crease  over  the  previous  year  of  11.75  per  cent. 
About  four  millioDS  of  dollars  were  transferred  on 
postal  orders,  and  1,118,820  special  delivery 
stamps  were  tiaed.  The  gross  revenue  for  the 
year  amounts  to  ^43,1)30,000,  leaving  a  deficiency 
of  nearly  $7,000,04)0  bo  be  provided  for  by  appro- 
priation. 


SCTEWCE. 


VIU.,  No 


FinUEES    ARE   SOMETIMES   STRAKQE    things,    but 

no  leas  convincing  than  strange.     They  frequently 
force  a  man  to  aspent  to  a  proposition  against  his 
will,  and  in  opposition  to  what  he  has  penniaded 
himself  is  true.     The  latest  case  in  point,  and  the 
one   we  have  in  raind,  is  a  contribution  of  the 
London  Economist  to  the  discussion  on  bad  times 
and  depression.     Great  Britain  haa  been  commis- 
erating   itself  on   its  unprosiKTOus  financial  con- 
dition, and  John  Bull  has  loudly  asseverated  that 
he  is  losing  money.     In  the  face  of  this  comes 
the  Economist  with  the  statement,  that,  instead 
of  having  grown  poorer,  Great  Britain  has,  during 
the  last  decade,  saved  and  invested  at  least  one 
thousand  millioa  pounds  sterling,  a  sum  one-third 
greater  than   the  national  debt.     This  immense 
sum  is  believed  to  be  far  within  the  truth,  since  it 
takes  no  account  of  the  large  sums  annually  spent 
in   improvements,   nor   of  the  verj'  considerable 
sum  sent  out  of  the  countiy  to  secure  foraign  and 
colonial  investments.     The  Economist  proves  its 
assertion  hy  showing  that  within  ten  years  the 
country  has  invested  the  following  sums  :   house 
property,  £4i)0.000.000  ;  home  railways.  £1SG,000,- 
000;  joint  stock  companies,  £200,1500.000  i  colonial 
loaoB,  £80,000.000 ;  loans  to  English  local  auihori- 
tiee,     £72.000,000,  —  in   all,     £988,000,000.      The 
Spectator,  in  tintitiing  this  fact,  thinks  that  it  is 
not  BO  much,  after  all ;  for  it  is  only  a  saving  of 
'•  a  hundred  million  pounds  sterling  a  year,  or  a 
fifth  more  tJmn  is  paid    in   national  taxation,  — 
probably  not  two  shillings  in  the  pound  of  national 
income,  and  certainly  not  a  fourlh  of  the  iu(xmje 
of  those  who  pay  the  income  tax."     This  may   l>e 
so  ;  hut  practically  it  may  make  considerable  dif- 
fertnce  in  the  expenditures  of  a  iieople,  to  find, 
that,   insteail  of   annmdly   running  behind,  they 
are  really  getting  ahead  each  twelvemonth.     But 
be  these  figures  what  they  may,  it  seems  to  Iw  an 
undoubted  fact  that  a  large  section  of  the  British 
population  fee!   that  they   grow  jKX)rer  year  by 
year ;  and,  until  we  can  determine  more  precisely 
what  weight  attaches  to  the  statistics  prepared  by 
the  Economist,  we  are  unwilling  to  aay  emphati- 
cally that  such  feeling  is  without  any  justification 
in  fact. 

Few  orqanized  charities  are  so  uniformly 
successful  and  so  riclily  deserving  as  the  Chil- 
dren's aid  society  of  New  York  City,  of  which  Mr. 
Charles  L.  Brace  is  the  efficient  and  Judicious 
executive  officer.  In  describing  the  work  of  the 
iooiety  at  the  annual  meeting  of  the  trustees,  Mr, 


Brace  detailed  the  principlee  of  the  society  and 
the  results  attained  by  proceeding  upon  the^n. 
The  principles  were  defined  as  the  absolute  nee*- 
sity  of  treatiug  each  youthful  criminal  or  outcwt 
as  an  individual,  and  not  as  one  of  a  crowd  :  tbo 
immense  superiority  of  the  home  or  family  o\ 
any  institution  in  reformatory  and  educational 
fluence ;  the  prevention  of  crime  and  pan] 
by  early  efforts  with  children,  and  the  vital 
portance  of  breaking  up  inherited  pauperifitn 
putting  almshou!<e  children  in  sefuirate  boneij^ 
and,  most  of  all,  the  immense  advantA^ 
*  placing  out'  neglected  and  orphan  chUdirn 
farmers'  families.  The  records  of  the  city 
courts  show  how  these  principles  work  in 
While  in  thirty  years  the  city's  population  has  if 
creased  from  about  six  hundred  and  thirty 
sand  to  nearly  a  million  and  a  half,  the  number 
girls  committed  for  petty  larceny  has  fallen  lo 
same  period  from  over  nine  hundred  to  lew 
two  hundred  and  fifty.  In  the  same  time 
commitments  of  female  vagrants  have  di 
from  5,778  to  2,565. 


The    induslrial    schools,   employing    over 
hundred  teachers,  and  giving  instruction  to 
thousand  pupils,  are  the  most  important 
of  the  society's  work.    Mr.  Brace  claims  that  "( 
industrial  schools  act  especially  in  preventing  tl 
growth  of   a  race  of  drunkards,  as  the  chddr 
become  elevated  above  the  habit.     The  enor 
deci^ase  of  some  fifty  per  cent  in  cases  of  dnml 
enness  known  to  the  polioe  during  the  paat  i< 
years  is  one  ptoof  of  this.     The  remarkable 
crease  of  some  twelve  and  a  half  per  cent  in  i 
crimes  against  person  and  propeity   during  Ibt^ 
past  ten  years,  as  well  as  the  decrease  from  pwwl" 
ous  years,  is  one  of  the  moet  striking  evid«fM* 
ever  offered  of  the  effects  of  such  labors  as 
of  this  society  and  of  many  similar  charitica 
has  gone  on  regularly  in  years  both  of  bu 
depression  and  prosperity.     It   proves   that 
tabors  are  diminishing  the  supply  of  thieves,  lnr« 
glars,  drunkards,  vagrants,  and  roguea.**   AooCbir 
original  and  usefid  branch  of  the  ancieiy  i»  N> 
lodging-houses,  which  combine  the  varilow  tut' 
tions  of  school,    workshop,   emigration   agacy. 
and  lodging-house.     Each  child  pays  for  hia  M^- 
port  by  latior  or  money.     The  liberal  benefjMrtiMt 
of  Miss  Wolfe,  J.  J.  Aslor,  and  Airs.  R.  L.  Sle««l 
who  have  each  put  up  large  buildings  for  the*, 
purposes,  have  greatly  aided  the  society,    tbm] 
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Ifw  six  lodging-houses,  and  they  have  shel- 
iuring  the  year  over  11,000  children  at  an 
^  cost  per  capita  of  |47,65. 
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lOI«nFICA]»T  ILLUSTRATION  of  the  ioteppst 
by  Russians  in  anthropological  research  and 
ll  and  actdvifcy  of  Russian  Bcrentlfic  bodies  is 
led  by  the  annua!  report  of  the  Society  of 
of  nataral  science  anthropology  and  eth- 
',  read  at  its  annual  meeting  in  Moscow  on 
bli  ult.  In  the  course  of  l  he  past  year  the 
baa  held  fifty  meetings,  at  which  there 
reaii  one  hundred  aud  thirty  papers  and 
;  it  has  organized  and  sent  into  the  field 
Ben  scientific  expeditions,  including  one  to 
lack  Sea,  one  to  the  valley  of  the  Ob  in 
SD  Siberia,  and  one  to  the  Caucasus  ;  it  has 
^valuable  collections  in  all  parts  of  the  em- 
Bnd.  finally,  it  has  published  eight  volumes 
moirs  embodying  the  scientific  work  of  its 
prs.  Six  medals  of  gold  and  six  of  silver 
n^rded  at  the  annual  meeting  to  members 
HKeiely  who  had  especially  distinguished 
lives  during  the  year  in  scientific  research. 


inoNS  BBEM  TO  DIFPSR  as  to  the  dangers 
Ited  with  the  use  of  ctx^aine.  Dr.  William 
mmood  does  not  believe  tliat  there  is  any 
r  of  a  person  becoming  so  addicted  to  its 
lat  be  cannot  discontinue  it  at  any  time. 
B.  Mattison,  on  the  other  hand,  looks  upon 

ilrug  which  already  has  entangled  within 
%  a  number  of  pers^ons.  who  ore  as  unable 
\  its  u^e  as  if  the  drug  w^ere  opium  instead 
kine,  and  for  whose  relief  a  proper  course  of 
^nt  ijj  necessary.  The  statistics  thus  far 
lo  indicate  that  physicians  and  aixithecaries 
tecially  prone  to  its  unrestricted  use,  as,  up 

present  time,  they  form  the  larger  part  of 
lims.  ______ 

;  DISOOYEBY  of  petroleum  in  Scotland,  as 
>ned  in  the  Glasgow  herald,  is  interesting  in 
jtion  with  the  discoveries  made  many  years 
f  petroleum  in  small  quantity  in  English 
leasure^ ;  but  It  is  very  probable  that  this 
f ,  like  those  in  England,  will  not  yield  oil 
limercml  quantity.     It  is  worth  while,  how- 

0  call  attention  to  the  fact  that  the  distilla- 

1  oil  from  •  bog-hea«l '  coal  and  I  he  Mid- 
t  shales,  with  which  thia  new  pit  is  probably 
^ted,  led  eventually  to  tlie  production  of 
Mim  in  the  United  States. 


The  Lancet  records  the  case  of  a  young  girl 
who  had  attacks  exactly  resembling  delirium 
tremens  from  the  effect  of  tea-leaves  which  she 
was  in  the  habit  of  chewing.  We  have  already 
called  attention  to  the  many  and  varied  disorders 
wliich  may  occur  as  the  result  of  the  exce^i  ve  use  of 
strong  tea,  and  have  no  doubt  that  many  persona 
suffering  from  dyspepsia  and  palpitation  of  the 
heart  would  find  these  symptoms  to  disappear,  or 
at  least  be  markedly  diminishetl,  if  they  would 
discontinue  the  excessive  use  of  tea  as  a  beverage. 


In  cOMMKjrrmo  upon  the  extraordinary  effi- 
ciency claimed  for  the  Marchant  steam-engine^ 
which  has  been  attracting  considerable  attention 
in  England  of  late,  Science  of  Oct.  39  intimated 
that  in  the  tests  made  there  might  possibly  have 
been  some  source  of  error,  which  would  be  re- 
vealed by  further  trials  under  more  satisfactory 
conditions.  Conclusive  tests  recently  made  in  the 
presence  of  representatives  of  Engineering,  the 
Electrical  review,  and  other  technical  journals, 
prove  that  the  amount  of  coal  consumed  for  each 
horse-ijower  |>er  hour,  as  shown  by  the  brake,  was 
four  pounds,  instead  of  eight-tenths  of  a  pound,  as 
shown  at  previtma  trials. 

Measles  appeabs  to  be  very  prevalent  in  New 
York  C;ity.  For  the  week  ending  Nov.  20,  there 
were  253  cases  reported,  of  which  38  were  fatal. 
During  the  first  two  years  of  the  war  of  the  re- 
bellion there  were  38,021  cases  of  this  disease  in 
the  array,  of  which  1,^64,  or  about  1  in  31,  were 
fatal,  Bartholow  regards  this  as  an  underesti- 
mate.  He  thinks,  that,  if  all  the  complications 
and  sequels  were  taken  into  account,  the  mortality 
would  be  at  least  1  to  5.  The  number  of  deaths 
in  Brooklyn  for  the  same  period  was  but  4.  It  is 
diflacult  to  estimate  the  probable  number  of  cases 
of  this  disea^je  in  eithercity,  the  mortality  varying 
so  much  at  ditferent  times,  and  for  reasons  which 
are  not  ascertainable,  although  it  is  doubtless 
true  that  only  a  very  small  proportion  of  the  c^ses 
are  rejKjrted  to  the  health  authorities  in  any  of 
our  cities  While  New  York  is  nearly  free  from 
small-pox,  and  has  been  for  a  long  time,  —  but  one 
casein  many  months,  —  Brooklyn  appears  to  have 
the  disease  to  a  considerable  extent,  some  forty  or 
more  cases  having  been  reported  within  the  past 
month.  With  so  much  of  this  disease  in  a  neigh- 
boring city,  it  will  be  very  strange  if  New  York 
continues  to  be  exempt 
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MUSCLE-READINO  BY  MIL  BISHOP. 

Mr.  W.  1,  Bishop,  a  young  American,  who  has 
given  a  number  of  exhibitions  of  muacle-reatiing 
in  Europe  and  this  country,  gave  a  private"  per- 
formance recently  in  Hoelon.  As  considerable 
discussion  has  ensued  in  the  daily  press  as  to  what 
the  exhibiter  did  or  did  not  do,  and  aa  the  news- 
paper reportij  have  been  misleading,  we  present 
a  brief  account  of  the  actual  performances  at 
Boston. 

The  principal  feats  were  four  in  number : 
1.  Tlie  discovery  of  a  knife  hidden  in  an  adjoining 
r<Kjm,  and  the  re-enactment  of  apretHnded  murder 
with  the  knife  :  2.  Writing  on  a  bUickboard  the 
nunil)er  of  a  bank-note  ;  3.  Finding  an  object 
hidden  at  a  distimce  from  the  hotel ;  4.  Playing  a 
piece  of  music  on  tlie  piano,  WhUf  doing  ttiese 
feats,  Mr.  Bishop  was  blindfolded,  and  ascertained 
what  he  was  to  th)  through  uncon^^cious  com- 
munications from  a  i>prson  who  knew  exactly 
what  was  to  bo  done.  There  is  no  reason  to  doubt 
the  fairness  of  the  conditions,  or  to  suspect 
collusion. 

1.  In  the  watched  absence  of  Mr.  Bishop,  the 
Rev,  James  Fret  man  Clarke  took  a  knife  and  pre- 
tended to  stab  Dr.  C.  C.  Everett ;  he  then,  accom- 
panied by  Dr.  Minot  J.  Savage,  hid  the  knife. 
The  performer  returned  and  was  blindfolded  ;  he 
then  placed  Dr.  Clarke's  hand  upon  his  own,  and 
^isayed  unaucce-isfully  to  find  the  knife.  At  the 
performer's  re^^uest,  Dr.  Savage  took  hi^ld  of  Dr. 
Clarke's  wrist  of  the  same  hand  Mr.  Bishop  was 
touching.  With  this  double  guidance,  Mr.  Bish- 
op went  quickly  to  the  place  where  the  knife  was 
hid.  found  it,  returned,  stopped  in  front  of  Dr. 
Everett,  and  copied  with  his  own  hand  but 
imperfectly  the  stabbing  done  by  Dr.  Clarke. 
During  the  wlioie  time  his  band  was  close  to  or 
actually  touching  Dr.  Clarke's. 

2.  Dr.  William  James  looked  at  the  number  on 
a  bank-bill  which  comprised  three  digits  unknown 
to  Mr.  Bishop,  The  latter  drew  some  large  squares 
ui>on  a  black iKMird,  one  for  each  digit.  He  was 
agau)  blindfolded,  and,  taking  Dr.  James's  hand  in 
his,  Bt'<:M>d  in  front  of  the  bo,ard,  and,  while  his 
guide  fixed  his  attention  ufjon  the  squares  and  the 
digits,  he  drew  the  three  digits  in  succession  cor- 
rectly. 

3.  An  open  carriage  seating  four  persona,  with 
two  quiet  horses,  was  brou^lit  to  the  tir>or  of  the 
Hotel  Vendome,  where  the  exhibition  was  given. 
A  party  of  three  gentlemen,  alt  well  known,  had 
previously  hid  a  Bcarf-pin  in  a  private  house  a  few 
blocks  off.  The  three  gentlemen,  accompanicfl 
by  Mr.  Bishop,  who  was  blindfolded  and  had  a 
black  hood  over  his  head,  got  into  the  carriage. 
Each  of  the  four  had  hold  of  the  long  piece  of 


wire  which  Mr.  Bishop  had  provided.  Two  ot  Ui» 
gentlemen  placed  their  hands  upon  Mr.  Bishof'i 
head.  Mr.  Bishop  drove  off,  and.  after  a  tv* 
false  turns,  came  to  the  right  house,  got  out  tbett^ 
and  accompanied  by  hi ^  guides,  and  touched  by  al 
least  one  of  them,  found  the  pin,  and  ilieo  rr- 
turned  to  the  hotel.  Two  circumsiancffs  profaaMj 
facilitated  this  {>erfurmance.  First,  when  tbf 
party  returned,  one  of  them  touched  Mr.  Biahop, 
who  was  blindfolded  :  and  tlie  latter,  uhile  hit 
guide  was  looking  at  the  large  map  of  BoitOB 
hanging  on  the  wall,  and  thinking  of  the  bo«t 
where  the  pin  was,  put  his  own  finger  upon  lh» 
right  spot  on  the  map.  Mr.  Bishop  may  ha»r 
thus  gained  some  general  knowletlge  aa  to  whew 
the  locality  was.  Second,  the  street  on  which 
started  runs  east  and  west :  there  was  a 
afternoon  sun  ;  it  is  probable  tliat  the  light 
sufficient  to  inform  him  al  least  as  to  the  point*  ol 
the  compass.  However,  these  sources  of  infomuh 
tion.  thoiigh  helpful,  were  insufHcient  to  dwtr 
exactly  where  the  pin  wjis  hid. 

4.  Jlr.  Bishop  a.sketl  Mr.  Whitney  to  think 
some   well-known    melody,    and  suggested 
thing  from  *  11  Trovatore.'     Mr.  Whitney  a< 
tlie  suggestion,  and  informeii   the  audience  of 
selection.     Mr.  Bishop  placed  hiniself  in  fram 
the   piano,    and,  touching   Mr.   Whitney's  hi 
proceeded  to  strike  the  right   notes  on  the  k( 
lM)ard.     His  guide'.s  attention  was  concentrjt««l «( 
the  melody,  and  on  the  movements  of  Mr.  Bialiup' 
hand  over  the  keys. 

Several  other  feats  were  attempted,  but 
The  failures  were  presumably  due  to  the 
not  being  good  subjects. 

According  to   the    unanimous  opinion  of 
most   competent  judges,  the   explanation  of 
feats  accomplished  is  simple  and  obvious,  and 
already  been   given  as  regards   Mr.    Bishop  ptf^j 
sonallyby  Professor  Preyer.     If  the  deecripCiov' 
given  above  are   recalled,   it  will   be  not>c«d.  V, 
that   nothing   was  done  except  when  tb«re  «» 
contact  between  the  performer  and  t  be  guide ;  and. 
2'',  (hat  success  reqnire<l  nothing  but  the  executM, 
of  some  movement  on  &Ir.  Bishop's  part. 
in  the  iirst  feat  he  had  to  go  to   a  certain 
take  a  knife,  return  with  it  and  strike  a  binw: 
the  second,  to  make  certain  marks  u^ion  a  \i»tk- 
board  ;  in  the  third,  to  move,  in  port  by  ibe 
ed  power  of  horses,  tti  a  certain  plac«.  and 
ruove  his  hand  to  a  particular  Hf)ot  and  takf  UM\ 
of  an   object;    in   the   fourth,    merely   to  titHf 
certain   piano-keya.      In   spite,   ihereiof.-,  of  th* 
apparent  diversity  of  things  done,   tlx 
real  variety,  and  there  is  only  one  thing  i       , 
It   is   this  :    how  did  Mr.  bishop   ascertain  utai 
movements  or  motions  he  waa  to  exM.*ute? 
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ttve  no  reason  to  suspect  trickery  has 
'  been  said.  We  must  also  seek  some  means 
puunication  of  which  the  guides  were  un- 
lus.  Mr.  Bishop  claims  that  he  received  his 
lions  by  direct  mind-reading,  or,  as  it  is  now 
billed,  telepathy  :  and  a  certain  niimlier  of 
\  ap|>eared  inclined  to  accept  that  explana- 
But  wht-n  Mr.  Bishop's  arguments  are  ex- 
I.  lhe>  vanish  :  and  in  his  replies  in  the 
Ipers  (o  his  critics  he  has  insidiously  and 
nisly  avoided  discussion  of  any  of  ihe  real 
pns  to  his  assertion  I  hat  his  feats  are  done 
(nine  mind-reading  ;  so  that  we  are  com- 
bo think  that  his  real  purpose  is  to  make  his 
lions  asitume  a  marvellous  character  in  the 
he  public,  or  else  that  he  really  believes 
iion,  which,  may  we  be  pardoned  for 
Itikly,  implies  a  notable  ignorance  of 
and  [isychology,  —  a  degree  of  igno- 
\jol  rare  in  itself,  though  rarely  coupled  with 
tb  audacity  of  opinion. 

only  explanation  which  we  can  concider 
)  is  the  simple  one  of  muscle-reading, 
r  ad  vance<l  by  Professor  Prey er.    As  already 

Mr.  Bislui[>  was  in  every  case  in  contact 
lis  guide,  and  his  feat  was  to  make  the 
I  which  the  guide  knew  he  ought  to  make, 
irdance  with  Preyer's  view,  we  think  that 
jrreBsures  of  the  guide's  hand  were  exerted, 
tese  were  perceived  by  Mr.  Bishop,  and 
I  for  his  guMance.     That  the  explanation  is 

is  apparently  not  questioned  by  any  of 
V^o  have  followed  the  recent  discussions 
utiscle- reading.  It  is  now  very  proi^erly 
r,  we  believe,  all  qualified  judges,  that,  when 
p  contact  l>etween  the  performer  and  the 
there  is  no  adequate  reason  to  assume  the 
^nce  of  true  mind-reading.  Mr.  liishop, 
fer,  thinks  the  contrary,  and  says  the  im- 
bs  on  his  mind  are  telepathic,  and  not 
r.  In  origin.  By  a  common  mental  flaw, 
Miop,  at  least  in  our  judgment,  assumes  a 

and  improbable  cause,  instead  of  a  near 
t>bable  one.  To  our  mind  it  would  be  a  like 
tag  which  said  that  love  exerts  a  powerful 
Jon :  stones  are  not  drawn  toward  the  earth 
nty,  but  by  the  love  they  have  for  the  earth. 
pnay  conclude  by  saying  that  we  consider 
ihop  an  exceptionally  good  muscle-reader, 
jiret  that  tlie  mysteries  with  which  he  seeks 
elop  bis  exhibitions  give  an  effect  of  char- 
fD,  entirely  distasteful  to  an  honorable 
f  acientiiic  truth.  We  have  therefore  ex- 
I  oureelves  more  unreservedly  than  would 
Ben  fitting  in  the  discussion  of  a  subject 
Diug  which  an  honest  divergence  of  opinion 
paaiUle  among  scientific  men. 


A  SUBMARINE  VOYAGE. 

The  submarine  torpedo-boat  shown  in  the  ac- 
companying illufltration  baa  made  frequent  trial 
trips,  during  the  past  few  months,  m  the  Hudson 
River,  off  the  foot  of  86th  Street,  this  city  ;  and 
the  degree  of  suceess  attained  has  been  highly 
gratifying  to  her  owners,  the  Submarine  monitor 
company.  A  brief  description  and  illustration  of 
the  \x)Hi  were  given  in  Science  of  Aug.  37,  but 
several  changes  have  been  made  in  details  of  her 
construction  and  equipment  since  that  date,  so 
that  she  now  presents  s  somewhat  different  ap- 
pearance. A  pair  of  horizontal  rudders  lias  been 
attached  at  the  Ik>w,  so  that  the  boat  may  be  sub- 
merged '  on  im  even  keel,'  that  is,  in  a  horizontal 
position,  instead  of  at  an  angle,  as  formerly. 
The  boat  can  be  submerged  by  means  of  the  rud- 
dei-s  only  when  she  is  in  rapid  motion,  rising  im- 
mediately to  the  eurface  if  the  engine  stofw,  or  if 
the  rudders  are  changed  from  an  inclined  positi">n, 
aa  in  the  engraving,  to  a  horizontal  jHj.'iition. 
When  not  in  motion,  the  \iont  may  be  subraerKed 
or  raised  to  the  surface  by  taking  in  or  forcing 
out  water- Imllasi. 

A  fin,  or  vertical  projection,  has  been  attached 
to  the  upper  part  of  the  boat,  amid.sliips,  extend- 
ing *  fore  and  aft.'  so  as  to  guard  the  manhole  and 
conning-dome  or  pilot-house  from  collision  with 
the  keel  of  a  ship  when  pafising  under  its  bjttom. 
A  depres.sion  in  the  fin,  between  the  manhole  and 
the  dome,  is  intended  to  afford  a  sort  of  resting  or 
holding  place  for  the  Umt  when  under  a  ship's 
keel  while  releasing  torpedoes.  A  i>air  of  sleeves 
or  gloves  of  indiarubtier  project  from  the  boat 
al>aft  the  dome,  one  of  which  is  shown  in  the 
picture.  By  inserting  his  arm  in  one  of  these 
sleeves,  the  captain  of  the  boat  can  releuse  the 
torpedoes  at  the  proper  moment,  the  toi-pedoes 
being  attached  by  tripping  devices  to  the  outside 
of  the  boat. 

The  proposed  method  of  using  the  boat  in  actual 
warfare  is  as  follows  :  ehe  will  be  submerRed  by 
means  of  the  rudders  or  water-bullai»t,  or  both. 
When  at  the  projier  depth,  she  will  approach  the 
vessel  to  be  destroyed,  and,  as  she  passes  beneath 
it,  two  torpedoes  will  be  released,  each  attached 
iu  one  end  of  a  rope.  The  torpedoes  will  be 
liightened  by  cork  or  an  equivalent,  so  that  they 
will  rest  against  the  t>ottom  of  the  \e*.8el,  one  on 
each  side  of  the  keel.  The  boat  will  then  be  rtm 
ahead  a  itafe  distance,  and  the  torpetloes  exploded 
by  electricity  through  wires  leading  from  the  boat, 
There  has  been  no  torjMMlo  practice  yet  with  the 
Peacemaker,  as  the  new  Inrnt  is  called,  but  tl>e  in- 
tention of  her  owners  is  to  make  some  experiments 
in  that  direction  soon. 

In  the  illustration  the  side  of  the  boat  is  broken 
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away  to  show  the  interior.  In  the  bow  are  two 
cylindrical  water-tanka,  above  which  are  two 
Bteerin^-levers,  within  easy  reaching  distance  of 
the  captain.  There  is  also  a  small  Bteam-pump 
for  filling  or  emptying  the  tanks.  The  captain 
stands  with  his  eyes  on  a  level  with  the  glazed 
apertures  in  the  conning-dome,  whence  he  has  a 
view  all  around  the  horixon  while  atove  the 
surface.  When  submerged,  he  Bhoi)e6  his  course 
by  a  comrwisB.  Ncjir  the  middle  of  the  \xMi  is  the 
steam-boiler,  abaft  of  \vhich  is  the  engine.  In  the 
atern  are  three  cylindrical  water-tanks  similar  to 
those  in  the  bow,  and  for  the  same  purpose.  A 
large  steam-pump  stands  just  forward  of  the  tanks. 
Several  compressed-air  pij>eB,  each  six  inches  in 
diameter,  extend  along  the  sides  of  the  boat,  near 
the  bottom. 

When  the  boat  was  first  built,  electricity  was 
tried  as  a  motive  power.  The  storage-batteries 
and  electric  motor,  t>eing  found  inadtquate,  were 


into  the  solution,  by  which  it  ia  abeortted,  the  ] 
cees  developing  heat,  which  produces  more  ( 
in  the  boiler.     This  is  continued  until  the  stoln 
will   absorb   no  more  steam,   when   the 
moisture  must  be  driven  off  before   the  op 
can  be  repeated. 

At  a  recent  trial  of  the  boat,  a  representative « 
Scieiuce  was  j>ermitted  to  witness  the  operatioQ  i 
charging  the  boiler,  and  to  become  a  paseengeri^ 
the  lx)at  during  her  submarine  voyage.  Wa 
heated  under  pressure  to  above  the  boilLng-pctnt," 
was  pumfjed  from  a  boiler  on  the  deck  of  the  Xm- 
pedo-boat's  lender  to  ihe  inner  compartment  d 
the  br>at's  boiler,  and  the  outer  compartment  tm 
filled  with  the  soda  solution  previously  heated  fti' 
about  260'*  F.  in  a  tank  on  the  tender.  Tlie  «{► 
tain  and  engineer,  accompanied  by  the  Scifncx 
reporter,  descended  into  the  boat  through  lb 
manhole,  which  was  then  securely  fastened  od  tb 
inside.     The  captain  took  his  plar-*-  at  t>i. 
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removed,  and  a  Honigmann  fireless  boiler  and  a 
fourteen -horse- p>ower  steam-engine  substituted. 
With  tlipse  it  is  claimed  that  eight  knots  an  hour 
for  several  hours  muy  he  maintained  with  one 
charge  of  caustic  soda.  The  npeeii  an<l  steam- 
endurance  dej>end,  of  course,  iij>on  the  capacity 
of  the  boiler  and  the  efficieJicy  of  the  machinery. 
The  proi>ulfiion  f>f  the  boat  by  steani  power  for 
any  great  length  of  lime  while  submerged  would 
not  have  l)een  possible  before  Honigmann's  inven- 
tion, a  few  years  ago,  of  the  tireless  boiler  which 
bears  hip  name.  This  invention  is  based  upon  the 
discovery  that  a  solution  of  caustic  soda  liberates 
heat  wliili'  absorbing  steam,  which  heat  may  l>e 
utilizt^d  for  the  pro<luction  of  fresh  steam.  The 
Honigmann  U>iler,  as  used  on  the  Peacemaker,  is 
double,  the  iuneriwrt  containing  water  and  steam, 
and  the  outer  surround i tug  vessel  containing  a 
saturated  soluliory  of  caustic  soda  heated  to  within 
a  few  degrees  of  the  boiling-point.  The  steam, 
after  doing  its  work  m  the  engine,  ia  exhausted 


ing-levers,  with  his  head  in  the  dome,  the  \ 
neer  and  reporter  stationing  themselves  \ 
engine.  Light  was  furnished  by  two-c 
power  electric  lamps.  The  steam-gauge  sho 
eighty  i>ound8  pressure.  All  being  in  rtwdin*^ 
water  was  admitted  to  the  ballast-tanks  until  t^ 
dead-lights  in  the  dome  —  which  had  up  to  Hi* 
time  been  about  a  foot  above  wat«r  —  wereabwrila 
even  with  the  surface.  The  order  was  then  iri»^ 
to  go  ahead,  the  engine  was  started,  nnd 
boat  shot  ahead,  showing  only  her  '6n*j 
water.  The  captain  guided  her  movements  i 
ease,  describing  curves,  going  straight  ahMwi,  ( 
forcing  her  below  the  surface,  until  the] 
gauge  which  commimicatetl  Mnth  the  w»lrr< 
the  outside  showed  a  depth  of  forty  ftsK.  TW 
steam-gauge  showed  a  steady  increase  in  pn« 
from  80  pounds  at  the  start,  to  120  when  the  UmI] 
mn  alongside  the  tender  a  half-hour  lattr. 
hack-pressure  gauge,  which  was  connerled  n\t^\ 
the    soda-solution    compart nit'rit    nt    tl.« 
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acrease  in  tbe  Bamo  time  from  0  to  5 
ring  this  half-hour  the  air  in  the 
to  be  reasonably  pure,  the  heat  was 
great  as  that  in  the  eDgioe-room  of  an 
^M(aDi-Tes8el,  and  there  Hppeared  to  he 
^Hirhy  Buch  a  voyage  could  not  be  cod- 
tor  several  hours  without  inconvejiience  to 
f^  board. 


SEY  SANITARY  ASSOCIATION. 

New  Jersey  sanitary  association  held  its 
annual  meeting  at  Trenton  on  the  19th 
^f  November.  There  were  in  attendance 
^■^undred  members.  The  meeting  was 
BJ^  all  a.s  the  most  interesting  and  val- 
1^  •fBsociation  has  ever  held. 
in  give  bat  brief  mention  of  the  proceed* 
tL  paper  on  *  Dispotial  of  house-sewage  in 
I  not  provided  with  sewers '  was  read  by 
aasett.  C.E,.  of  Newark.  In  the  state  of 
rsey  there  are  only  about  a  dozen  of  the 
which  liave  any  system  of  sewerage,  and 
of  these  are  in  h  mtSrerable  condition.  After 
ping  the  methods  in  vogue  in  places  where 
era  exist  and  privy  vaults  and  cesspools 
f  he  referred  to  the  advantages  of  the 
B  pail  system  in  use  in  Birmingham,  Eng- 
^  40,0a0  pails,  representing  350,000  peo- 
weekly  and  carried  to  the  dump- 
s' where  the  contents  are  placed  in  a 
reated  with  sulphuric  acid,  drieil,  and 
for  sale.  The  net  coat  is  less  than  a  cent 
annually.  He  next  referred  to  the  dry- 
y»tem,  but  believed  it  could  not  secure 
apularity,  the  difficulties  connected  with 
curement  of  a  proper  supply  of  earth  and 
per  Bubeequent  management  of  the  waste 
rery  great.  The  '  8ul>  irrigation '  system 
m  described. 

|en  Wallace,  Ph.D.,  of  Burlington,  read  a 
m  'Prefierved  foods.'  There  are  at  the 
time  800  factories  in  tbe  United  States 
)  in  the  canning  of  foods.  In  these  factories 
|000  cans  are  packed  annually  :  of  tbese, 
NJO  are  salmon.  72,000.000  tomatoes,  and 
KX)  com.  Although  much  has  been  saiil  in 
Hie  press  and  elsewhere  al>out  the  possible 
of  poiscining  from  the  contents  of  these 
B  believed  there  was  no  case  on  record  of 
Bg.  either  fatal  or  Otherwise,  where  the 
^  were  sound  when  packed.  In  discussing 
)0r,  Professer  Wilbur  of  Princeton  college 
|i  more  attention  should  be  paid  to  the  clean' 
surroundings  of  canning-factories. 
tnine<I  one  where  tbe  premises  were  in 
by  condition.     Dr.  Davis  said  be  had 


occasion  to  examine  a  large  number  of  operativet 
in  canning-factories,  and  had  found  sores  on  their 
arms,  and  had  reason  to  believe  this  was  not  un- 
common. For  this  reason  he  thought  that  the 
sanitary  authorities  should  make  periodical  visita- 
tions and  inspections  in  all  canning-faclories.  Dr. 
Quiinby  of  Jersey  City  thought  this  sanitary  super- 
vision could  be  advantageously  exercised  over 
bakeries,  sugar-houses,  and  candy -manufactories. 
Dr.  Amering.  president  of  the  Society  of  American 
analysts,  called  attention  to  the  sophistication  of 
foods  and  drugs.  In  Philadelphia  it  was  a  com- 
mon practice  to  use  gelatine  in  cream-puffs,  ice- 
cream, and  ch  irlotte  russe,  and  the  putref  tction 
of  this  had  ca^used  sickness  in  tbe  consumers. 

Dr.  D.  Benjamin  of  Camden  followe<l  with  a 
paper  on  *The  relation  between  drinking-water 
and  typhoid-fever.'  He  regarded  the  two  as  so 
intimately  connected  as  to  make  it  hardly  ever 
worth  the  while  to  think  of  any  other  source  for 
typhoid-fever.  Dr.  Baldwin  of  New  Brunswick 
believed  thot  it  might  be  contracte<l  in  other 
ways ;  and  Dr.  Raymond  of  Brooklyn  thought 
that  it  not  infrequeaily  was  spread  throigh  the 
sewers,  the  infected  discharges  having  Ijeen  thrown 
into  the  soil-pipes  without  di8infectit>n,  and, 
through  defects  ia  the  plumbing,  sewer-air  carry- 
ing the  germs  of  the  disease  found  its  way  into 
other  houses.  He  regarded  the  two  most  important 
adjuncts  ia  the  eradication  of  typhoid-fever  from 
U>wn.-*  or  cities  where  the  water-supply  was  good, 
and  Indeed  for  all  places,  as  being  u,  thorougb  dis- 
infection of  the  discharges,  and  the  correcting  of 
idl  defects  in  the  waste-pipes  and  traps.  The 
total  abolition  of  pumps  in  the  city  of  Brooklyn 
had  not  producetl  much  effect  on  typhoid-fever 
in  that  city,  where  it  has  existe*!  with  more  or 
less  prevalence  from  the  time  of  the  earliest 
records. 

Other  payjers  read  were,  *  Trap  ventilation  and 
the  fresh-air  inlets  thereto,^  by  J.  C,  Bayles  of 
Orange  ;  *  The  physical  laws  of  pipes  and  tixtures 
and  theu:  contents,*  by  C.  F.  Brackett  of  Prince- 
ton ;  '  The  duties  of  local  inspectors,  bow  beat 
performed,  and  details  of  metliuHl,'  bv  Henry 
Mitchell  of  Ashury  Park  ;  '  The  work  of  the  pres- 
ent and  the  immediate  fulure  for  New  Jersey 
health  boards/  by  Ezra  M.  Hunt;  'Tlie  physio- 
logical side  of  education,'  by  James  M.  Green  of 
Long  Branch  ;  '  Physical  restraint  and  relaxation 
in  the  schoolroom,'  by  Charles  Jacobur  of  New 
Brunswick;  'The  work  of  the  plumber  and  the 
modes  of  conveying  and  disposing  of  sewage,"  by 
J.  J,  Powers  of  Brooklyn;  'The  chief  jKiinls  in 
sanitary  adruinistration,  and  the  requirements  as 
to  vital  returns  and  the  notification  of  disease,' 
by  J.  H,  Raymond  of  Brookljm  ;  '  What  boards  of 
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health  can  do  to  prevent  adulteration  of  foods  and 
drinks  and  the  sale  of  dangerous  illuniinants/  by 
W.  R.  Newton  of  Paterson.  Dr.  Newton  waa 
elected  president  for  the  ensuing  year.  The  asso- 
ciation adjourned  to  meet  at  Trenton  next  year. 


NOTES  AND  NEWS, 

Thk  limits  of  glacial  action  in  Russia  appear 
on  all  our  maps,  according  to  the  observations  of 
Murchison  and  his  colleagues  many  years  a^o,  at 
a  time  when  the  glacisd  theory  was  in  its  infancy, 
and  when  the  investigation  of  glacial  records  was 
in  a  very  crude  slate.  It  is  therefore  welcome 
news  to  stuilonts  in  thiH  branch  of  geology  to 
learn  that  Nikrtin.  chief  of  the  RuKuan  geological 
biureau,  has  lately  reviewe<J  the  question,  utilizing 
all  local  information,  so  diflSeult  of  access  to 
American  readers  from  its  being  largely  in  Rus- 
sian, and  adding  many  special  observations  of  his 
own.  His  discussion  is  published  in  the  ninth 
number  of  Petermann's  Mittheilungen  for  the  cur- 
rent year,  and  is  accompanied  by  a  small-scale 
tnap  showing  the  margin  of  the  glaciate*]  area,  in 
which  the  characteristio  indented  outline  clearly 
appears,  thouj^h  not  on  so  remarkable  a  scale  as  in 
this  country.  Tlie  subdivision  of  the  drift  is  not 
carried  so  far  as  it  has  been  with  us,  and  its  influ- 
ence on  the  topography  is  hardly  considered :  much 
further  information  may  therefore  be  ex])ected 
from  later  investigations. 

—  Although  Mont  Blanc  has  for  a  quarter  of  a 
century  lieen  French  soil,  its  climbers  have  not 
usually  sliown  an  annual  majority  of  Frenchmen; 
yet  this  has  been  the  cose  this  year.  The  ascent 
was  made  by  81  French  < three  of  them  ladies),  S5 
English  (one  lady),  10  Americans,  seven  Swiss 
(two  ladies),  six  (iermans,  two  Russians,  two 
3wed^,  one  Italian,  and  oue  Belgian,  — total,  85. 

—  Glanders  18  still  quite  prevalent  in  Brooklyn. 
But  a  abort  time  ago  the  officers  of  Bergh's  so- 
ciety found  that  a  horse  which  had  l>een  tnuia- 
portiiig  meat  from  a  elaughter-house  to  the  luitoher- 
shope  for  eight  months,  had  dtu-ing  all  tiiat  time 
been  suffering  from  glanders.  The  owner  of  the 
horse  was  arref-t<?<lf  and  fined  a  hundred  dollars, 
and,  in  default  of  its  payment,  was  sent  to  jail. 
Three  other  horses  have  beeji  atta^-ked  with  the 
disease  in  the  same  stable,  and  all  four  have  l>een 
ki]le<l.  The  number  of  horses  which  have  been 
exposed  during  these  many  months  is  incalculable, 
and,  unless  rigid  measures  are  taken,  a  wide- 
spread epidemic  may  be  expected. 

—  The  pharmaceutical  society  of  Brooklyn  lias 
pennanently  established  a  course  of  lectures  to  be 
given  annually  to  the  drug-clerka  of  that  society. 


The  course  for  the  coming  year  includes  lectun 
on  poisons  and  their  mode  of  action,  arjlia 
and  dmnfectants,  chemistry  as  related  in  ph 
macy,  the  micro©cof>e  and  its  uses  in  plmniiacy| 
and  other  subjects  of  importance  and  inten 
The  plan  is  an  admirable  one,  and  is  worthy  ( 
reproduction  by  the  pharmacists  of  other  citif«- 

—  The  superintendent  of  buildings  in  Elan 
City  says  that  he  finds  very  few  buildings  in  1 
city  in  which  the  plumbing  is  as  it  sbooJd  be. 
finds  that  in  some  cases  the  only  escape  for  eew#( 
gas  is  through  the  sink,  the  bath-tub,  or  (l> 
water-closet.  He  recommends  tlie  ap|K)intn 
of  an  inspector,  whoae  duty  it  should  be  to 
amine  the  plumbing  of  all  houses. 

—  Dr.  Cyrus  Edson's  vigorous  inBpection  of  I 
food-supply  of  New  York  City  is  ke|»t  op  witl 
unabate^l  vigor,  and  is  undoubtedly  prevenljw 
of  much  disease  among  the  lower  classes  of  tb*" 
population.  Recently  Mr.  Edson  visited  a  win^ 
manufactory  in  Front  Street,  and  repwrteti  thai 
wine  was  being  made  by  the  following  proce^c; 
dried  fruits,  such  as  raisins,  currants,  and  peaches, 
of  low  grade,  are  macerated  with  water,  to  whicfc 
a  certain  amount  of  sugar  is  added.  The  mii- 
tur«r  is  then  fermented,  and.  when  fermentHlioo , 
is  considered  sufficiently  advanced,  il  is  cliecked  I 
the  addition  of  salicylic  acid.  The  so-called  " 
is  then  claritied,  flavored,  and  colored  to  roseiah 
port,  claret,  or  any  other  desired  kind,  the 
ject  being  to  imitate  and  undersell  nattu-al  iiati^ 
wines.  Dr.  EMson  claims  that  salicylic  aciil  taken' 
constantly,  even  in  small  doses,  protluces  a  tW- 
pressing  effect  on  the  nervous  system,  and  \\r 
believes  the  adulteration  dangerous,  and  liable  to 
cause  illness.  The  manufacturer  uses  44  gnuM 
of  acid  to  a  pmt,  and  Dr.  Edson  condemned  and^ 
seized  all  the  wine  that  he  found  on  the  prea 

—  M.  Paul  Janet  has  in  press  a  new  and  i 
edition  of  his  valuable  and  suggestive  work  i 
title^l  '  Uistoire  de  la  science  politique  dana  i 
rapf)ortB  avec  la  morale.' 

—  The  French  demand  for  EIngliah  and  < 
philosophical  works  seems  to  increase  rather  tUol 
diminish.    M.  Alcan  has  now  in  press  translatkaij 
of  Spencer's  •  Principles  of  sociology,'  and  of  Ynf 
er's  '  Die  aeele  des  kindea.' 

—  In  Belgium  a  ro^al  decree  of  nKwnt  date  ! 
established  at  Ghent  an  acail< 
literary  men,  having  for  its  ol 
cultivation  of  the  languai^es  arxl  liu-fdium  of  tbf^ 
Netherlands.     It  is  named  Koninklijke  vlaMBBt* 
academie  for  taal-en  letterkunde.      Tbe  ^attg^ 
the  Belgians  is  the  patron  of  the  acadeimr,  «tdeb 
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poaed  of  three  classea  of  mtmbers,  —  regu- 

Frary.  and  corresponding.  The  regular 
are  twenty-five  in  number,  and  the  first 
nominations  were  made  by  the  king. 
ioed  MM.  ClaeyB,  de  Hondt,  Delnet,  Delcroix, 
iw,  de  Potter,  Oaillard,  Genard,  Gezelle, 
folet  de  Br au were  van  Steeiand,  Roersch, 
,  Snieders,  Stroobaut,  van  Beers.  Vander- 
,  and  P.  WilJems.  M.  Willems  is  president, 
L  4e  Potter  secretary,  of  the  academy.  It 
pened  on  Oct.  10  by  the  minister  of  agri- 
\t  induRtry,  and  public  works. 

be  London  Times  noticet*  that  Siernor  Cos- 
Jtella,  one  of  the  Italian  deputation  whicli 
Spain  last  summer,  has  written  an  inter- 
account  of  what  he  *aw,  and  in  it  shows 
min.  though  behind  most  nations  of  western 
k,  is  not  by  any  means  absolutely  unprogres- 
Bignor  Stella  says  that  in  1799  the  popula- 
Spain  scJircely  reached  ten  millions,  but  at 
d  of  1882  it  exceeded  eij<hteen  millitmB, 
ing  tantamount  to  an  increase  of  8.40  per 
nhabitants  every  year.  The  agricultural 
tion,  which  was  only  3,615,000  eighty-Hve 
Igo,  is  now  9,328,000,  and  the  area  under 
tion  has  increased  from  53.000. W)0  to  198.- 
I  acres,  while  there  are  now  38,000.000  head 
lie  as  against  just  half  that  number  at  the 
log  of  tlie  century.  The  industrial  popula- 
Spain  liaa  risen  from  1.085,000  to  3.0ii8,()0(). 
le  number  of  manufactories,  etc.,  from  883 
11,  The  trade  of  the  country  has  iiicreas<;>d 
portion,  the  progress  during  the  last  twenty- 
ars  being  particularly  remarkable,  as,  while 
>|K>rts  and  exports  together  amounted  to 
J.j.SOO.OfJO  in  18(10,  they  have  been  gradually 
ling,  and  now  reach  £56,000,000,  The  in- 
extends  to  all  branch»*8  of  trade  ;  for  while 
low  produces  401.250,000  gaUons  of  wine, 
cb  about  two-thirds  are  consumed  in  the 
f  and  the  remainder  exported,  her  railway 
^  which  but  Ave  years  ago  did  not  reach 
jiles,  is  now  not  far  short  of  0,000  miles. 

^  new  edition  of  f  he  *  Lectures  and  essays " 
lAte  Profe-98or  Clifford  brings  the  delightful 
p  and  acute  thinking  of  that  wonderful 
^t  within  the  reach  of  a  large  numljcr  of 
I.  In  this  edition  the  introduction  has  been 
by  its  author,  Frederick  Pollock,  and  two 
which  were  included  in  the  former  edition 
*en  omitted.  They  were  tho6«e  on  'Types 
ipound  Htatement*  and  '  Instruments  used 
Burement,'  and  are  to  be  found  now  among 
athematical  papers*  published  in  1882.  We 
d  to  notice  that  Professor  Clifford's  portrait 


—  From  tlie  Medical  gazette  of  Nantes,  we  learn 
that  the  Japanese  have  a  remedy  for  hydrophobia 
which  they  call  hoang-nan.  It  has  recently  been 
tried  in  twenty-four  suspected  cases.  The  daily 
dose  of  the  drug  in  the  form  of  the  powdered  root 
waa  from  a  hundred  to  a  hundred  and  fifty 
grains.  It  is  stated,  that,  up  to  the  time  of  the 
last  report,  none  of  the  patients  had  died.  The 
histories  of  the  cases  are  so  incomplete  that  no 
inferences  of  any  value  can  be  drawn  frum  them, 

—  A  death  has  recently  occurred  from  hemor- 
rhage of  I  he  hings,  brought  on  by  the  irritation 
caused  by  the  presence  in  that  organ  of  six  pine- 
leaves.  Under  what  circumstances  they  found 
their  way  Into  the  lungs  is  not  reported. 

—  Professor  Poncet,  at  a  nieeling  of  a  medicdl 
Sfxiety  in  Lyons,  France,  narrated  an  extremely 
interesting  case  in  which  pieces  of  bone  were 
taken  from  a  kid  and  grafte<l  on  to  the  tibia  or 
leg-lKjne  of  a  boy  who  had  so  suffered  from  the 
death  of  the  bone  as  to  necessitate  the  removal  of 
a  considerable  portion  of  it.  The  wound  in  the 
leg  healed,  and  the  boy  baa  now  a  firm  and  s«.ilid 
tibia. 

—  According  to  the  Medical  record.  Dr.  Louis 
Jobert  has  publi.shed  a  work  tm  the  cause  and  fre- 
quency of  left-handedness.  No  purely  left-handed 
race  has  ever  been  discovered,  although  there 
seems  to  l)e  a  difference  in  different  tril>es.  Seventy 
per  cent  of  the  inhabitants  of  the  Pendjah  use  the 
left  hand  by  preferenre,  and  the  greater  oumtier 
of  the  Hottentots  and  Bushmen  of  South  Africa  also 
use  the  left  hand  in  preference  to  the  right.  Dr. 
Marro.  as  a  result  of  his  study  of  criminals,  liaa 
found  that  from  fourteen  to  twenty -two  per  cent 
of  those  who  have  heen  convicted  of  crime  were 
left-handed,  the  hiKhest  ratio  among  people  of  all 
classes  being  only  nine  in  the  hundred, 

—  Tlie  contagiousness  of  leprosy  has  for  a  long 
time  been  a  mooted  (juesLion.  The  Koyal  college 
of  physicians,  in  order  to  obtain  the  l>est  informa- 
tion on  this  subject,  sent  inquiries  to  physicians 
throughout  the  world,  whose  practice  had  brought 
them  in  contact  with  the  disease,  and  whose 
opinions  would  therefore  be  of  value.  Thirteen 
of  these  have  no  doubt  of  its  contagiousness,  and 
thirty-four  entertain  no  doubt  of  its  non-con- 
tagiousness. Twelve  regarded  leprosy  and  syphi- 
lis as  being  mlimately  related ;  twenty-«ine  be- 
lieved there  was  no  relation.  Most  of  those  to 
whom  the  inquiries  were  sent  regard  leprosy  as 
hereditary,  and  also  that  it  may  originate  spon- 
taneously under  suitable  conditions. 

—  During  a  recent  voyage  of  the  U.  S.  8. 
Juniata    to    South  America,    obeervationa  were 


512 


SCIEirCE. 


fVot.   \Tn.  Kd 


made  as  to  the  height  and  length  of  wares,  with 
the  following  result,  as  reported  by  Cominantler 
Davis :  height  of  wnve  from  hollow  to  crest.  25 
feet ;  length  from  crest  to  crest,  375  feet ;  wave- 
period.  7.5  seconds.  The  wind-velocity  at  the 
time  was  10  miles  per  hour.  The  height  of  wave 
was  measured  by  the  elevation  at  wjiich  an  ob- 
server could  see  over  the  crest  when  the  ship  was 
in  the  hollow.  The  wave-period  was  estimated  by 
counting  the  average  number  of  waves  per  min- 
ute. The  wave-length  was  determined  by  the 
time  occupied  by  the  crest  in  passing  a  measured 
portion  of  the  vessel's  length. 

—  Mr.  George  A.  Bacon  of  Syracuse,  editor  of 
the  Academy,  writes  to  tell  us  that  the  claim 
made  in  the  newspapers  that  New  York,  Brook- 
lyn, and  Bmflfjilo  were  (he  only  cities  in  New  York 
state  without  female  representatives  on  the  school 
board,  to  which  we  referretl  {Science,  viii.  No.  107), 
is  wilhout  foundation.  Mr.  Bacon  had  before 
him,  at  the  time  of  writing,  the  list  of  members 
of  the  school  boards  of  Troy,  Watertown,  Sara- 
toga, Ithaca,  Auburn,  Kingston,  Syracuse,  Pough- 
keepsie,  Rochester,  and  Binghampton,  and  in  no 
one  of  them  did  tlio  name  of  a  woman  appear. 

—  The  volume  on  Hume  by  Professor  Knight  of 
St.  Andrews  bos  l>een  issued  in  Blackwood's  series 
of  *  Philosophical  classics  for  EnRliah  readers.' 

—  The  report  that  Professor  Tyndall  would  lie 
able  to  give  the  coiirFe  of  Christmas  lectures  at 
the  R«.»yal  institution  proves  to  have  been  un- 
founded. It  has  been  arranged  for  Professor 
Dewar  to  give  them,  and  the  subject  will  be  the 
*  Chemistry  of  light  and  photography.' 

—  Dr.  Thomas  Dwight,  the  successor  of  Dr. 
Oliver  Wendell  Uolnies  as  professor  of  anatomy 
at  Harvard,  has  just  published  in  the  memoirs  of 
the  Boston  society  of  natural  history  an  article  on 
the  structure  of  bone.  It  is  conoerned  chiefly 
with  the  arrangement  of  plates  in  the  spongy 
bones  as  seen  in  sections  made  after  macer«iion 
and  drying.  It  is  illustrated  by  three  very  iKjauti- 
ful  photographic  plates,  and  makes  known  a  series 
of  interesting  observatiooa.  In  the  concluding 
section  the  author  presents  some  general  views, 
the  character  of  which  in  indicated  by  the  follow- 
ing quotations  :  "  It  is  customary  now  to  quote 
rudimentary  organs  and  anatomical  anomalies  as 
evidences  of  descent ;  but  it  seems  to  me  very 
improperly,  occurring,  as  many  of  them  do, 
quite  out  of  the  line  of  inheritance."  "Clearly, 
the  crude  notion  that  accidental,  purposeless,  ex- 
ternal forces  should  be  sufMcient  to  change  by 
slow  degrees  one  such  organism  into  another  of  a 
different  species,  U  untenable.  The  doctrine  of 
chancee  alone  shows  it  to  be  impossible.     There 


is,  moreover,  the  unanswerable  argument  of  I 
the  inevitable  uselessness  of  incipieTit  Btructnim.! 
Where  we  see  the  need,  we  see  tlie  structure  (ol 
meet  it  already  perfect.  We  see  also  the  ooi»-j 
hination  of  homology  with  teleology.*'-  "Tlnj 
changes  must  l>e,  for  the  moat  p."irt.coiuparatiTdy  I 
sudden.  an<l  therefore  due  to  an  implaoted.  In*! 
ternal  force  acting  in  predetermined  direc(ioBft.| 
On  the  theory  of  external  accidental  forow,  tll»| 
preservation  of  homology  is  incoropreb«naibl^*  j 
It  will  t>e  seen  that  Dr.  Dwight  is  frankly  oppoiedj 
to  what  might  be  called  the  orthodox  evolution  tfl 
the  day. 

—  The  detailed   programme  of  the  coarse  of  j 

lectures  on  Rnman  archeology  to  be  delivered  ti  [ 
the  Johns  Hopkins  university  by  Prof.  Rodolfo} 
Lanciani  of  Rome,  of  which  mention  was  made  in  | 
Science  (viii.  No.  IW),  is  now  published.  n«j 
lectures  will  begin  on  Tuesday,  Jan.  4,  andoao'j 
tinue  on  succei'sive  Wednesdtiys,  Fridays,  sod  I 
Mondays  until  Jan.  34.  The  subject*  of  tl»el«-l 
tures  are  as  follows  :  I.  The  foundation  and  pn-\ 
historic  life  of  Rome ;  II.  Fura  and  ]jarks 
ancient  Rome ;  III.  Public  librariee  of  anc 
mediaeval  Rome;  IV.  The  Tiber  and  ma 
trade  of  Rome  (quays,  wharves,  emporium.  Ostb.^ 
Partus  Augusti,  treasures  of  the  bed  of  the  n\<et):  j 
V,  Police  and  garrison  of  Rome  ;  VL  Palace  of  j 
the  Caesars ;  VII.  House  of  the  V^estaLa ; 
House  of  the  Veslals  (continued) ;  IX.  The  I 
statues  of  Rome,  especially  thoee  lately  diecov 
X.  The  campagna  (aqueducts,  etc.). 

—  Alfred  R.  Wallace,  LL.D.,  of  London,  is  d^ 
livtring  a  course  of  four  illustrated  lectures  at  th* 
Peabody  institute,  Baltimore.  His  subjects  «t 
•  The  theory  of  deveiopment,*  and  •  The  origin  and 
uses  of  color  in  animals  and  plants.' 

—  The  Jolms  Hopkins  university  announoei 
some  iww  appointments  to  minor  positions  on  lb» 
leaching  staff.  Adam  T.  Bruce.  Ph.D  ,  has  hs« 
appointed  instructor  in  o^steology  and  mamniaHMi 
anatomy,  and  Cameron  Piggot,  M.D.,  and  ChstVd 
L.  Reese,  Ph.D.,  have  been  made  aasistaato  id  tbt 
chemical  lalx^ratory. 

—  The  water-lower  near  Coney  Islanil  whUi 
gave  way  while  being  tested  recently,  as  HMO- 
tioned  in  Science  at  the  time,  was  250  feet  hijib, 
with  a  diameter  of  sixteen  feet  for  the  lower  fifly 
feet.  It  then  ■  cone<l,*  or  decreased  in  diameter, 
in  a  length  of  twenty-flve  feet,  to  eight  ttH, 
which  was  continued  to  the  top.  The  foujadatino. 
of  concrete  an<l  brickwork,  %va8  twenty-two  1M 
in  diameter.  The  tower  was  cun8tru<ned  of  «U«1 
ptates,  varying  in  thickness  from  une  inch,  in  th* 
plates  at  the  lower  part  of  the  structure,  to  auh 
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Qch  in  thoee  at  the  top.  Ten  wire-rope 
re  used  to  steaiJy  the  tower.  Whai  tlie 
beitig  made,  the  water  had  reached  a 
i  227  feet,  when  a  crack  appeared  near 
urn.  ninning  tip  alx)ut  twenty  feet,  accom- 
)j  a  sharp  rending  wund.  This  was  fol- 
nstuntly  hy  the  total  shattering  of  the 
urt.  and  tlie  full  of  the  tower,  lor^e  frag- 
>f  the  plateni  Ix'ing  tlirown  fifty  or  sixty 
n  the  foiinHation.  The  scene  was  visited 
er  the  disaster  liy  an  expert  in  water-lower 
tion,  whostatea  that  ••  there  wa)*n  difilinct 
impresii  in  the  ground,  overUippine  the 
new  hat.  which  would  indicate  an  almost 
full  of  the  upjjer  part  of  the  tower  before 
►d  over."  The  Engineering  iveta  says  that 
Kb  with  olher  statetnents  made,  as  well  as 
•  api^earance  of  the  wreckage  ttl)Out  the 
The  utter  destruction  of  the  lower  part, 
general  appearance  of  the  fallen  tower, 
vns  broken  in  two  just  above  the  cone, 
Bented  an  alfnii«t  clean  square  cut  lielow 
e,  resembled  the  sudden  smashing  of  the 
lit  of  a  high  glass  cylinder,  and  the  vertical 
id  then  toppling  over  of  tbe  ypj.er  part. 
rB  may  have  had  some  etiect  in  maintain- 
>  structure  in  a  vertical  position  for  a 
t  after  the  plates  in  the  lower  part  had 
ray.  Those  plates,  it  is  said,  were  defective, 
Ud  not  have  stood  any  considerable  test  for 
strength. 

e  exports  of  printed  books  from  the  United 
m  during  the  first  six  months  of  the  current 
ow  an  increase  in  quantity,  hut  a  decrease 
le.  The  totals  are  54,299  hundred weiRht, 
at  £49C,768,  as  against  52,858  hundred- 
valued  at  £516,266,  in  the  corresi^nding 
af  last  year. 

trt  on  the  newspapers  of  the  world  has 
n  laid  before  the  Imperial  German  diet, 
il  appear  that  there  exist  »4,000  newspapers, 
kl  issues  of  which,  during  the  year,  amount 
WO.OOO.  Of  these,  1»,0()0  pafjers  appeiu*  in 
,,  12,000  in  North  America,  lUi  in  Asia, and 
touth  America  ;  16,500  are  in  the  English 
fe,  7,800  in  German,  3,850  in  French,  and 
00  in  Spnnish. 

will  be  remembered  that  Francis  R.  Brooks, 
y  a  student  at  Harvard,  commenced  suit 
the  authorities  of  that  university  to  recover 
[tuaand  (Jollars  damages  for  injuries  which 
[ved  at  the  bursting  of  a  retort  containing 
ic  acid,  which  occurretl  during  some  ex- 
its being  made  before  the  class  last  sjiring. 
tendan(«  have  just  filed  their  answer,  in 
xge  the  plaintiff  with  Jack  of  care, 


negligence,  disobedience,  and  neglect  of  instruc* 
tions. 

—  In  the  winter  of  1884  a  fatal  case  of  typhoid- 
fever  occiured  in  Brooklyn  in  a  house  the  plumb- 
ing of  which  was  in  a  defective  condition.  The 
widow  of  tlie  deceased  has  commenced  suit  against 
the  owner  of  the  house  to  recover  five  thousand 
dollars  for  the  loss  of  her  husband,  on  the  ground 
that  the  disease  was  contracted  from  the  sewer 
through  the  defective  house-drains. 

—  Dr.  Hesae  of  Leipzig  finds  that  bakers  are 
especially  liable  to  suffer  from  decayed  teeth,  and 
explains  it  by  the  lodgement  of  the  dust  from  the 
flour  in  the  teeth,  where  it  undergoes  acid  fermen- 
tation. 

—  Dr.  Foster  Pratt,  in  the  Medical  record, 
estimates  tliat  our  foreign-born  po))ulation  fur- 
nishes the  great  proi^rtion  of  our  criminal  and 
diseased  |X)pulation.  In  1850  they  constituted  one- 
tenth  of  the[x>x)ulation,  and  furnished  one-aeventh 
of  the  insane  ;  in  IBHQ  they  formed  one-eeventh  of 
the  population,  and  furnished  one-third  of  the  in- 
sane. The  proportion  of  insane  to  the  sane  among 
natives,  in  1880,  was  I  to  662  ;  among  foreign-born, 
1  to  250.  He  nonsideiTS  that  the  country  is  being 
loaded  down  with  the  defective  classes  of  Europe, 
and  believes  that  the  matter  is  of  so  much  impor- 
tance as  to  demand  serious  attention. 

—  K<xjh'8  museum  of  hygiene  in  Berlin  has 
Ijeen  ofieued. 

—  One  of  the  methods  employed  for  the  detec- 
tion of  defects  in  the  sewer-pipes  of  houses  is  l»y 
introducing  the  oil  of  peppermint,  diluted  with 
water,  into  the  pipes,  preferably  on  the  roof  of 
the  house,  where  tbe  soil  or  waste  pi|»e8  terminate, 
and  to  search  within  the  house  for  the  odor  of  the 
pvpi^nnint,  which  will  be  detected  at  or  near  the 
fioint  w  here  the  defect  exists.  The  Sanitary  engi- 
tte*r  figures  and  describes  an  apparatus  consisting 
of  a  receiver,  a  aibber  ball  or  bellows,  and  tnly- 
her  tubing,  by  means  of  wliich  the  test  dilution 
can  be  injecte<l  into  the  wn8t#-pi{>e»  of  the  house 
in  whieii  dt^ecta  are  8us|)e<;ted  to  exist.  How 
this  works  practically  we  do  not  know,  but  it  cer> 
tainly  lias  some  advantages  over  the  old  methofi, 
for,  as  is  often  the  case,  the  pipes  have  no  open- 
ing at  the  roof,  or  other  convenient  place,  into 
which  the  solution  can  be  {toured.  The  tubing  of 
the  api>aralU8  we  here  refer  to  can  Iw  passed  into 
til  soil-pi(>e  through  the  trap,  and  the  pepitermint 
then  injected. 

—  Cholera,  whose  presence  in  Hungary  we  had 
occasion  to  chronicle  some  time  ago,  a]ii>enrH  lo  be 
still  raging  in  that  and  neighboring  countries. 
But  one  case  has,  so  far  as  is  announced,  occurred 
in   Vienna ;  but  of  its  true  nature   there  is   no 
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doubt.  At  Sxegedin,  in  the  flr»t  nine  days  of  ils 
existence,  284  persons  had  been  attacked,  of  wliicli 
number  11?4  had  died.  In  Trieste  in  one  week 
there  were  70  cases,  of  which  89  were  fntHl.  The 
disease  has  existed  in  I  his  city  certninly  »ince 
June,  during  which  time  it  has  attacked  S.'W  |»er- 
Bone,  271  of  whom  have  succumbed.  The  disease 
has  also  ravaged  I»tria.  having  had  since  July,  in 
that  province  alone,  662  victiuiH,  witlx  86«  deaths. 
The  appearance  of  thia  malady  in  Buenos  Ayres 
seems  to  tje  well  authenticated,  and  some  of  the 
southern  ports  of  our  own  country,  notably  GaJ- 
vestonand  New  Orleans,  which  are  in  commercial 
intercourse  with  that  country,  have  already  iusti- 
tuted  a  quarantine  against  it.  It  is  said  that  there 
are  a  number  of  vessels  due  in  these  two  porta 
from  Buenos  Ayree  about  CbriatmaH. 

—  The  St.  Petersburg  Oriental  reinew  of  Nov. 
4  says  tliat  the  emuient  Mongolian  explorer 
Potanin  returne^I  safely  on  the  23d  of  October  to 
the  Siberian  frontier  town  of  Kiachto,  after  an 
absence  of  three  yearn  .sfxjnt  in  the  exploration  of 
Mongolia  and  China.  Throughout  his  long  and 
difficult  jotimey,  Mr.  Potanin  waa  accompanied 
by  hi:j  wife.  The  expedition  was  undertaken 
by  order  and  at  the  expense  of  the  Imperial 
Russian  geographical  society  ;  and  the  Oriental 
review  says,  "  We  expect  the  richest  and  nuiet  valu- 
able results  from  this  scientific  exploration  of 
China  and  Mongolia. 

—  The  meeting  of  the  next  oriental  congress  baa 
been  postponed  until  1890.  The  executive  com- 
mittee of  the  congress  is  prei>aring  a  meranrial, 
which  will  l>e  signe<I  by  the  Ar^-hduke  Renier.  to 
the  trustees  of  the  British  museum  and  the  British 
secretary  u(  state  for  home  affaJrp.  pruying  that 
a  hilt  l>e  infroilijced  into  parliaineiit  empowering 
the  riiuseimi  to  lend  the  oriental  manuscripts  in  its 
poast^ssion  to  foreign  «a«an//«. 

—  The  physical  hydrographic  field-work  of  the 
coa«t  survey  in  New  York  bay  and  hartwr  has 
closed  for  the  season,  and  Professor  Mitchell 
is  now  at  the  home  ofllc*  working  np  hia  notes, 
Tlie  computations  of  i>enduhim  work  of  Lieuten- 
ant Greelv'a  party  at  Lady  Franklin  Bay  are  ex- 
pected to  be  com  I 'let  ed  by  I>oc.  1.  The  coast 
survey  report  for  lS8o  will  be  ready  for  dt?tril>u- 
tion  al>out  Jan.  1.  It  contains  a  number  of  val- 
uable appendices,  among  them  '  The  magnetic  dip 
intensities,'  by  C.  A.  Scht)tt,  and  *Ttie  currents  and 
temperatures  of  the  Gulf  Stream,'  by  Lieut.  J.  E, 
Pilsbury,  U.S.N.  Owing  to  the  lack  of  funds  to 
prosecute  the  topographic  work  in  California,  all 
o|>erationB  there  will  be  closed  for  the  season 
about  Dec.  15. 


LETTERS    TO     THE     EDITOR. 

•t'Corren'OmJienti  arv  n>qur»ted  In  be  as  brt//  a*  poM«M*.   . 
wrtt«T'»  namt  t*  In  alt  ramti  mjulrrd  a  a  prvof  »/ f/uod  fUWL 

Laws  against  quacks. 

Mt  attention  lnw  be«n  called  to  an  editorial  i 
on  p.  447  of  Science  (viii.  No.  19«),  in  vkidii 
apropos  of  a  recent  arrest  of  one  violating  thm  httm 
regulating  the  practice  of  medicine  in  this  state,  i 
justice  Ih  done  to  the  Medical  society  of  the 
of  New  York. 

I  6.«i8ume  that  this  injustico.  wlv  •'•  ^  ■-■•""  'o  | 
arisen  out  of  a  misapprehension  '■■ 
the  fiiotH  of  the  case,  was  of  o. 
and  that  yon  will  give  eipial  publicity  tt*  tii*  iMfc^ 
meat  of  the  counsel  of  that  society,  who  ri»Ti««Hl  iktl 
arrest,  and  was  auccessful  in  the  a<-<  It,  i 

yon  said,  was  brought  agjunst  him  for 

The  part  of  your  note  to  which    1   «!-\. 
follows  :   "  It  iit  nliKiinl  ha  n  matter  of  coii: 
that  r€?gi«trtttion  in  one  county  ahonld  uu 
cient,  rather  than  that  a  man  should  l>e  rrqi 
regiMter  in  all  the  counties  of  the  stAle  if  be 
to  practise  in  tbeui ;  and,   as  appears  fruin  •» 
written  opinion  giv*»n  hy  two  jiidgeH  of  the  awpPBaa, 
court  of  this  state,  it  ia  equally  ahsnrd  aa  a  tnatl«l 
law."     .\ft  to  the  ab»urdity.  from  the  atond-poinl  uf 
common  senae,   of    requiring    regist rfi ♦'•••• 
county  in  which  a  physician   regulu 

venture  t«.i  differ  with  you  :  that  is  a  

opinion.  The  object  of  the  law  is  U»  pruvidt  h 
every  county  a  list  of  phyaiciane  rt>gularly  pra«<iiifl| 
therein,  for  the  infoniiation  of  the    i  ■  i  .5  thi 

protection  of  pbyHiciiuis  against    pr>  Thf 

conKtrnction  yon  give  the  law  would  u^^i  <  —Ktutiti  tbt 
examination  of  the  records  in  tho  offices  of  tbXJ 
coxmty  clerks,  before  any  prosecution  could  b«  tnor 
meuced  :  and  yon  might  with  aa  much  jn<irtic«d*ckre 
it  a  hardnhip  to  re<pure  a  judgment  in  bo  dm'kwtcdis 
every  eoiinty  in  which  it  is  to  be  enforced.  Tb» 
only  theory  on  which  it  is  abanrd  to  rc-quire  a  pbj- 
sicinn  moving  from  one  county  to  onr't'  i:n** 

in  the  latter,  in  this  :  that  the  act  t>f  r  ii|««f 

ae  has  some  saving  gra<*e  where! >v   il  «b» 

perfonnH  it  becomes  wiser  and  i  to 

calling.     But,  unless  registration  Isp- 

tism,  I  fail  to  see  the  absurdity  you  ii*i, 

although  I  reailily  admit  that  a  state  r  i  law. 

like  that  provided  for  in  the  nit.iii.u  f  it  iir»al 
Britain,  would  be  a  great  iiui>r  v.  n  ■  mt  over  tli» 
preweut  cluiiiBy  system.     The    s<  ..    .,r  v.-.,,. 

sentence,  however,  is  a  stateni' 
but  of  fact,  and  is  absolutely  ii 
or  judges  in  thia  state  have  rfuiiered  wtv  au^ 
opinion  as  you  mention.  On  the  cuntrary,  four  j-etr* 
ago,  in  the  case  of  Hayea  m.  W'ebsti'i,  -  nu  aetirsa 
againat  tlu»  president  of  the  county  iKK'ietT  f<»r  mtl*^ 
ciou*  prosf-rution  in  causing  the  arrest  of  a  11'*'**^ 
tiouer  registerrd  in  Queens  countv,  —  J  a  d)(«  Free- 
man, uf  the  superior  court  of  this  city,  dir«ct«d  a 
verdtct  for  defendant  on  the  ground  that  wol  t«ly 
waa  the  arrest  on  probable  cauitts,  but  that  il  •*» 
President  Webster's  doty  to  niak«  it.  In  the  «•• 
agaiiiHt  my«elf,  to  which  you  refpr,  Jade*  L*|F»*  ^ 
the  supreme  couit  directed  a  verdict  in  «»y  fatorw 
the  plaintiff's  own  testimony,  upon  thi*  vamcgrnaedi. 
The  criminal  courtf*  have  held  in  the  «-■>"•"  «•"»  la 
Texas,  under  a  statute  (ike  oura,  tba  i  .<fi» 

has  held,   that,   on    removal    from  v  fe* 

another,  a  physician  mudt  register  ati«w.  Ib«>  ctjart 
said,   '*Xhe  object  of  the  law  was  to  protect  tW 
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\  Birsinst  cbarUUtiB  and  quacks.  To  attain 
uriHM©  most  eflfectually,  no  better  plan  could 
b«en  devi«pd  than  to  rvqaire  that  the  people,  at 
hhnuii!  h«>  notified  in  advance,  or  have  at  their 
tand  th«  meanfl  of  notifying  themselves,  of  the 
rity  and  qu^lifJcations  of  those  proposing  to  en- 
in  a  profession  so  nearlv  affectinf;^  the  liv»s  and 
}  of  theuiAelves  and  families  Without  some 
notice  and  information,  the  lnx¥  would  become 
Hy  nufiatory''  (Billiard  m.  The  state,  7  Tox. 
J«  69).  The  clerk  of  Kings  county  in  this  mat- 
A  law  to  himself.  There  ia  no  decision  to  bus- 
lifl  poHition,  and  I  have  his  admission  that  what 
»ll  'an  opinion'  is  not  an  opinion  in  any  legal 
of  the  term. 

t  word  08  to  the  facets  in  the  ceise  you  refer  to. 
^co  calling  1  be  attention  of  the  person  arrested 
>law  wa<i  mailed  him,  and  another  was  sent  to 
mx<^e.  No  reply  was  received  to  either.  A 
Iwich  advertisement'  paraded  Broome  Street, 
g  attention  to  the  '  Live  and  let  live  dispensary' 
luted  iu  bis  nam».  It  is  true  he  was  locked  up 
Ifteen  minutes,  but  owing,  I  was  told,  to  his 
let  in  the  court.  His  entire  detention  did  not 
bree  hours.  I  consented  to  his  discharge  when 
»d  that  he  was  techuically  able  to  obey  the  law. 
aimed  to  h%ve  oEFended  tbrouah  ignorance,  and  I 
ted  his  statement  without  thorouehly  bt«lit*ving 
could  have  convicted  him.  He  rewarded  my 
icy  by  bringinif  his  absurd  suit,  that  had  no 
le  of  success.  He  admitted,  on  crosa-examina- 
that  his  verified  complaint  did  not  truly  and 
state  the  facts  of  his  arrest  and  the  charge 
Bt  him. 

ave  written  at  some  length  because  you  have 
evidently  misled.  It  is  not  possible  for  you  to 
ax  instance  —  I  will  not  say  of  a  reputable  prac- 
•r  —  of  a  person  technically  qualified  to  practise 
c,  or  able  to  so  qualify,  who  has  been  impfoperly 
cuted  by  the  society.  VVbat  has  been  done 
g  the  year  by  them  appear!)  in  their  annual  re- 

W.   A.   PDltaiNOTON. 
fTork,  Kov.aO. 

le  letter  which  we  print  above  comes  too  late  to 
e  ns  to  AHcortain  whether  the  case  to  which  onr 
ipondeut  refers  in  the  next  to  the  last  paragraph 
I  letter  is  the  same  as  the  one  to  which  we  bad 
mee  in  the  editorial  on  p.  447  of  Seien^f  (viii. 
98);  but  we  ahall  immediately  invealigote  it, 
tf  any  iii  just  ice  Ims  been  done  in  the  matter,  it 

be  rectified.  The  fact*  aa  stated  by  iia  were 
red  from  the  physician  himself,  and  we  have 
n  him  for  many  years  as  a  reputable  practi- 
t  and  a  graduate  of  one  of  the  best  modioal  ool- 
in  the  country.  In  reference  to  the  '  opinion,' 
ft  not  know  exactly  how  formal  a  declaration 
be  to  make  it  '  legal  ;*  but  there  is  in  the  office 
I  county  clerk  of  Kings  county  a  memorandnm, 

by  the  clerk  in  his  official  book  of  registration, 
ya  a  given  date,  which  we  do  not  uow  recall, 
I  year  1885,  Jnstices  CnUen  and  Bartlett  of  the 
|iie  court,  on  an  application  for  advice  by  the 
,  gave  it  OS  their  opinion  that  it  was  absiird  that 
sician  sbonld  be  expeet^nl  to  registfir  in  every 
'  the  state,  and  that  ui>inion  has*  Vieen  the 
e  county  clerk  in  the  matter.  We  regret 
imable  to  give  the  exact  language  of  this 

in  by  reason  of  lack  of  time,  but  will  do  so  in 
iMTie.  —  En.] 


The  teaching  of  natural  history. 


Eeferring  to  your  last  issue,  '  A.  Reader's '  diffi- 
culty seems  to  be  that  he  look»  upon  the  scieutiflo 
name  of  an  object  as  an  end-in-itself ;  and,  if  J  were 
to  respond  to  his  invitation  to  turn  iustructor  in 
natural  history  for  his  special  benefit,  I  should 
roughly  counsel  him  (for  he  is  evidently  an  old  sin- 
ner),  first  of  all  to  let  names  altogether  alone.  An, 
however,  this  is  my  first  es^ay  in  teaching,  I  may  be 
quite  at  fault,  ond  perhaps  am  leaning  too  much  on 
my  own  experience,  when,  after  three  years  of  work- 
ing by  myself  on  the  name-plan,  and  thinking  I 
knew  n  precious  bit  of  entomology,  I  was  brought  to 
ft  dead  halt  by  Agassiz,  who  gave  me  the  outride  of 
one  dead  fish  to  stare  at  for  three  long  days,  and 
afterwards  some  hundreds  to  describe  and  classify 
without  any  books  and  withoiit  any  names.  Letters 
and  numerals  were  enough  for  that ;  and  not  till  the 
work  was  done  did  I  know  what  other  |)eoplo  called 
thene  fish,  otherwise  than  that  Agassiz  tised  the  single 
word  '  Haemnlou  '  for  them  all,  used  simply  as  '  fish  ' 
might  be.  —  as  a  mere  convenience.  Needless  to 
say  that  I  returned  t<i  entomology  with  a  different 
and  a  more  humble  spirit.  Looking  as  I  do  upon 
that  lesson  as  my  set-off  in  science,  I  may  be  giving 
it  a  too  universal  application,  for  I  have  hod  no  ex- 
perience in  actual  ttsaching;  still,  if  I  were  to  sum 
up  my  owu  conviction  as  to  the  proper  tnethod  of 
leaching  in  natural  history,  it  would  be  :  specimens 
rathor  tlmn  (but  not  necessarily  without)  booku ; 
relatiouabip  rather  than  (but  not  necessarily  exclud- 
ing) nameH. 

Now,  to  apply  this  to  the  little  book  (French's 
*  Butterflies ')  which  seems  Uy  have  sprung  this  dis- 
cusiiion  on  a  sufTerlng  public,  and  is  thereby  pretty 
well  advertised.  How  much  does  it  help  a  student 
to  understand  the  relationship  of  our  butterflies? 
There  are  three  woys  of  doing  this :  1".  By  the 
actuol  arrangement  of  the  material,  a  method  which 
in  the  nature  of  things  cannot  be  avoided.  No 
reason  for  the  particular  sequence  employed  is  given. 
2*^.  By  the  definition  of  the  groups.  The  arrange- 
■  ment  provides  for  five  families,  twelve  subfamilies  or 
similar  divisions,  and  fifty-one  genera.  Not  a  single 
one  of  the  genera  is  defined ;  and,  though  short 
descriptions  are  given  of  the  higher  groups,  these 
occupy,  in  all,  scarcely  more  than  5  of  the  306 
pages  given  to  the  descriptive  part  of  the  book  ;  all 
the  rest  is  devoted  to  species.  3*".  By  analytical 
keys.  One  general  key  is  given,  and  it  ooonpiea 
nearly  twenty-six  pages.  Your  reviewer  called  this 
"  fairly  good,  so  far  as  the  perfect  insect  goes,"  and 
afterwards  "  faulty,  because  largely  made  up  of  un- 
important characters,  oud  because  it  takes  no  account 
of  the  earlier  stages."  '  A  teacher  '  replies.  *•  The  key 
does  trace  into  the  families,  the  genera,  and  the 
species  ;  and  all  the  families  and  genera  are  mL»re  or 
less  fully  characterized  either  in  the  key  or  in  the 
body  of  the  work."  As  stated  above,  not  one  genua 
is  characterized  as  such  iu  the  body  of  the  work : 
therefore  this  must  be  interpreted  as  saying  that  all 
the  genera  are  characterized  in  the  key.  "  This  is  true 
of  all  but  Melitoea  (the  names  of  Neonympha  and 
Cak'pbclis  having  been  accidentally  omitted  iu  their 
proper  place)  ;  but  let  us  see  what  the  characteriza- 
tion amounts  to,  as  a  clew  to  arrangement  or  com- 
parative structure.  There  are,  iu  all,  443  categories 
used ;  but  as  214  of  these  lead  directly  to  species 
only,  in  which  structural  differences  are  mnoh  less  to 
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ba  looked  for,  and  which  therefore  may  be  omitted 
BO  as  to  place  the  Icev  iu  the  most'  faverable  light, 
there  remain  22^),  which  lead  to  faiuilies,  genera,  and 
groups  of  BpeeicB.  Now,  what  characters  are  em- 
ployed iu  these  higher  categorieB  ?  Will  it  be 
believod  that  there  are  only  about  one-fourth  of  them 
which  bare  the  slighljest  allnsion  to  a  single  stmc- 
tnral  feature  ?  That  Beventy-two  per  cent  are  alto- 
gether given  up  to  the  mere  matter  of  the  coloring 
of  the  wings,  rarely  including  even  the  distribution 
of  tlfis  color  in  patterns  ?  This  is  the  key  which  '  A. 
Beader'  pronouucoB  *  excellent;'  which  Bii1>Herve« 
no  poBBible  use  as  a  guide  to  relative  structure  or 
affinities,  but  only  to  discover  a  namt.  Its  author 
and  •  A.  Reader '  api)ear  to  be  aDlicted  with  the  iiame 
malady.  Your  reviewer  surely  made  a  mistake  in 
calling  the  key  '  fairly  good,'  for  it  tejiclies  nothing 
of  the  basis  of  affinities,  which  it  might  have  been 
made  to  do  without  lesscmng  one  whit  its  value  in 
the  special  direction  sought. 

Sasttkl  H.  Bouddkb. 
Cambrfdge,  Not.  SA. 

Abnormal  embryos  of  trout  and  salmon. 

In  Science  obsertufr,  vol.  v.  No.  1,  pp.  1-8,  8. 
Garman  and  S.  F.  Denton  have  figured  and  described 
m  number  of  abnormal  embryos  of  trout  and  salmon  ; 
and,  under  the  head  of  '  Conclusions/  offered  '*  a 
few  conjecturee  aa  to  the  cause  and  manner  of  origin 
"of  these  monatrositieB."  These  conjectures  appear 
to  merit  a  word  of  comment.  ConHidering  it  im- 
prolmble  that  many  of  the  forms  describeil  conkl 
arise  by  fission,  an  attempt  is  maile  to  account  for 
their  origin  at  separate  points  of  the  surface  of  the 
vitelluH.  It  is  argued  that  several  spermatozoa  must 
penetrate  the  egg-merabrftiie  at  different  points.  But 
how  can  they  accomplish  this  when  only  one  place 
— the  micropyle  —  boa  been  provided  for  their 
entrance?  The  pOBsibility  ^  nut  to  say  probability 
—  of  all  passing  through  the  micropyle  does  not 
appear  as  one  of  the  conjecturea.  '  Plurality  nf 
micropylea '  is  noted  as  one  of  the  possibilitieB,  but 
another  hypothesis  is  urged  as  the  more  acceptable  ; 
namely,  imperfections  iu  the  egg-membrane,  due  to 
premature  extrusion  of  the  eggs.  '*  The  finishing 
touches  being  put  on  the  outer  covering  of  the  egg, 
the  capsule  is  most  likely  to  prove  unfinished  if  the 
eggs  are  taken  too  soon.  .  .  .  While  thu  capsule 
in  maturity  may  resist  the  intrusion  of  spermatozoa, 
compelling  entranoe  at  the  micropyle,  iu  imperfect 
condition  the  same  capsule  would  prove  a  less  effective 
barrier  at  its  pores  or  elsewhere."  All  this  Beems  to 
be  disposed  of  by  the  well-known  fact  that  the  mem- 
brane is  formed  long  before  the  egg  is  ripe  enough 
to  develop.  It  has  been  fihown  that  the  micropyle 
is  only  large  enough  t^  admit  one  spermatozoon  at  a 
time,  and  the  impossibility  nf  entering  the  minute 
pores  has  been  pointed  out  more  than  once. 

A  Rtrange  aHsuiuption  underlies  mtist  of  these  con- 
jectures :  it  is  the  idoa  tliat  a  Hpermatozoou,  without 
uniting  with  the  female  pronucleus,  can  give  rise  to 
an  embryo.  This  point  is  not  directly  asserted,  but 
taken  for  granted,  as  if  it  had  nothing  unnatural  or 
prepoBterouH  in  it.  In  the  light  nf  wliat  is  now 
kno^NTi  t)f  fecundation,  luch  an  idea,  to  say  the  least, 
is  wholly  untenable.  But  if  this  idea  is  dropped, 
most  of  the  *  conclusiona'  are  left  completely  in  the 
air. 

That  Buperfetatiou  may  be  the  cause,  or  one  of  the 


canaefl,  which  leads  to  the  fonixation  of  mon 
has  been  made  very  probable  by  recent  obsenra 
but  we  can  hardly  regard  this  as  a  eertainty 
as  such  men  as  Professor  Kupffer  maintain  1 ' 
than  one  spermatozoon  is  required   for  the 
fertilization  of  these  very  fiab-eggs. 

As  to  the  mode  of  origin  of  monsters.  —  if  I  IM^ 
be  allowed  to  express  an  opinion  on  the  uiertti  of 
the  various  theories   that  have  been   offered  on  lb» 
subject,  —  I  should  say  that  Lereboullot  and  BaoW 
are  the  only  ones  who  have  succeeded  in  pretcntioff 
views  which  are  acceptable  from  an  embryologitw 
standpoint,     llauber  has  dealt  with  the  subjert  m 
a  very  thorough  manner,  and  has  shown  bow  tvro  te 
more  embry^os  could  arise  from  the  same  germ-rim. 
If  two  embryos  were  formed  at  opposite  sid««  of  tw 
ring,  their  final  position  would  be  on  opposite  Bldf« 
of  the   egg.    with   the   heads  pointing   in    th*-   "j^irf 
direction,  precisely  as  represented   in  th' 
Grarmou  and  Denton.     We  can  hardly  do  t 
accept  this  view  until  something  l>etter  is 
replace  it.     In  supposing  theniBelvea  lim  • 
alternatives  of,  l**,  fliisiou,  and,  2*,  foruui«i 
ferent  germinal  centres,  these  authorB  hn 
overlooked  the  more  rational  mode  of  intt:,  _ 
suggested  by  Lereboullet  (Ann.  des  sc.  nat.,  lhtJ\ 
and    amplified  and    extended   by   Pri.>ftM*Bor    RbtsVt 
(Virchow's    Arch.  f.  palhol.  anat.   Ixxi.   N 
*  PrimitivBtreifen     tind    nenrula    dcr    wir 
Leipzig,  1877).  C.  O.  Whiitiaj' 

Milvsukeo,  Nov.  35^ 


The  deepest  fresh -water  lake  in  America. 

If  r.  L.  W.  Bailey'a  letter  with  the  above  hea^isc 
(Science,  viii  p.  412),  caUiii|<  attention  bo  the  ezxraar* 
dinary  depth  of  Crater  Lake  in  Oreeon.  seems  la 
indicate  that  he  retrards  Lake  Temisconata,  in  tin 
Province  of  Quebec  in  Canada,  as  Itx^in^r  an  excrp- 
tionally  deep  fresh- water  lake.  The  subjoined  fi|{ttr«* 
will  Illustrate  to  what  extent  tbis  idea  is  sii«tain«it  l>7 
actual  soundings  :  — 
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There  seem  to  be  unaccountable  <\  >  r. 

the   depths  assigned  by  di£Ferent  aui:  u» 

chain  of  lakes  lying  between  Canada  and  Llie  Uuitavi 
States.  The  table  of  mean  depths  given  in  Joha- 
ston's  '  Physical  atlas '  and  in  Herschera  '  Fbyuai 
geography  *  mu^t  be  erroneous.  Soiite  aaibnrtcia 
give  the  maximum  depth  of  Huron  as  uhoai  I»90tt 
feet.  The  depth  of  Lak«  Baikal  appean  M  b» 
almost  incredible  {vide  Nature,  xv^ii.  p.  468)- 

JosK   LbCoirS- 
Berkeley,  CoL,  Nov.  17. 


advertised  Books  of  Reference. 


LSON.  — AMERICAN     ORNITHOLOGY;     or,     The 
■]    Hutory  of   the  Birds  of  ih«  United  States.     By  Alex- 
Wilson      With  a  life  of  the  author,  by  George  Ord,  F  R.S. 
ontinuation  by  Charles  Lucien  Bona;iartc  (Prince   of   Mu- 
1.)    Pou'LAk  Edition,  cmnpielc  in  one  volume  with  385 
of   birds      Imp.  Svo.     Cloth,  $7.50.     Half   Turkey  mor., 
Porter  A:  Coates.  Philadelphia. 
:  INTERNATIONAL    CYCLOPEDIA.      The  be^i  for 
r  n»e  -tnd  tfieclally  adapted  (or  re.nJy  reference.     Fifteen 
_,ru  vvluine-i.     13, ''>6  pai^cs,  49,649  leaoing  titles      Sold  only 
^cripticn.     Cakallt  taUi»HtH  iuA*Ud.     I>odd,  Mead  a 
'libs..  New  York. 

VAI.S  OF  MATHEMATICS.  Edited  by  Ormand  Stone 
iUiaiD  M.  Thornton.  Office  of  Publication  :  University  of 
#»  per  vol.  of  6  no». 

XCE  ECONO.MIC  DISCUSSION,     A  controversy  be- 

'hcrcDts   of    the    old   and    new   schools    of  political 

,      ing  their  matn   poiiiLs  of  difference,  by  Henry  C, 

harl     r.    Ely,    Arthur      I'.     Hadlcy,    E     J.    James, 

!»    N.    Patten,    Edwin    R.   A.  Seligman, 

>nd  ind    Frank    \V.  Taussig,     isoio.     Paper, 

Sti.  .  ,y.  Pubs..  New  York. 

IrSIiLOOJCAL  BOTANY:  I.  Outline*  of  the  Histology 
benof^mous  Plants-  II.  Veeeiable  Phvsiulogy.  Goodale 
ird),  Svo  ,  s6o  Dp.  (3.30.  Ivikon,  Blakenuui,  Taylor  ft 
tib»..  New  York. 

lUCTURAI.  BOTANY;  or,  OrB»noBraphy  on  the  ba«» 
tihology -,  the  principles  of  Taxonomy  anci  Phytography 
rlusiary  of  Botanical  terms.  Gray  Harvard),  i^vn..  454  pp. 
Ivison,  Blakeman,  Taylor  it  Co.,  Pubs.  New  York. 

CYCL0P.T-:D1A  of  chemistry.  Theoretical,  prac- 
~nd  analytical,  as  applied  to  the  arts  and  manufactures  By 
t  a(  Emuieitcc.  Profusely  and  handsomely  illustrated  In 
■tt.  E«ch  containing  3$  steel-plate  engravings  and 
_t  woodcuts.  Imperial  Svo.  Price  per  set:  Extra  cloth, 
library  sheep,  tiS.oo.  H.ilf  morocco,  fao.oo.  J.  B. 
icon  Company.  Pub*.,  Philadelphia. 

JIIBNFR'S  STATISTICAL  ATLAS  t)F  THE  UNITED 
fES  :  Showing  by  Graphic  Methods  their  Present  Condi- 
~nd  their  Political,  Social,  and  Industrial  Development,  as 
I  \'\  (hr  Report*  of  the  Tenth  Censuf,  llie  Bureau  of 
Lt}>  loner  of   Education,  State  Officials,  and 

ijrces.     I30    Pages    Text,    ijt   plates   (31 
iio).  96}  Charts  and  Diagrams.    Sold  only 
ipi  oil.       I  Inscriptive    circular     sent    on    application. 
Scnbnei'i  Sobs.  Pubs.,  743  and  745  Broadway.  New  York. 
J1MAL.S  OF  THE  ADIROND.'VCKS.     Uy  Dr.  C.  Hart 
I.     Coniain*   an   introductory   chapter    treating  of    the 
and  b.)undana  of  the  region,  its  geographical   history, 
)hy,  climate,  general  fcaturet.  botany,   and    faunal  posl- 
hK  work  consist',  in  the  tirst  pliice,  of  a  general  account 
piomincnt  features  of  the  Adirondack  region  ;and,  second- 
1  popular  narrative  of  the  habits   of  th*   animals  found 
its  confines.     Imp.  Bvo.     Ij.jo.     Henry  Holt  ft  Co.,  New 

URS  WITH  THE  BIBLE,  or  the  Scriptures  in  ihe  Light 

idem  Discovery   and   Knowledge.      By    Rev.  Cunningham 

k,  D.  D,      The  series  covers  the  whole  of  the  Old  Testameat. 

1"^    Cloth,  with  illustratioiu  and  index     Suld  separately, 

;h  complete  and  distinct  in  itaeU.    $1.50  per  vol.    James 

Co.,  Pubs,,  New  York. 

TRUCTION  FOR  THE  DETER.MINATION  OF 
.-FORMING  MINERALS.  By  Dr.  Eugen  Hussak, 
Doocat  in  the  University  of  Grau  Translated  from  the 
irastusG.  Smith,  Profesior  of  Chemistry  and  Miner- 
College.  With  loj  plates,  8vo,  cloth.  $3  00.  John 
„  Pubs  .  Astor  Place.  New  York. 
KUAL  OF  THE  BOTANY  OF  THE  ROCKY 
KTAINS.  Coulter  rVVabath  Coll  ).  8vo..  49  pp.  $1.85. 
»  Btakcman.  Taylor  ft  Co.,  Pubs..  New  York. 
>LOGY,  CHEMICAL,  PHYSICAU  AND  STRATI- 
>HICAL.  By  Joseph  Pr«stwich.  M.B.,  F  R.S..  F  G.S. 
Bondent  of  the  fnstitute  of  France,  Profcnwr  of  geology 
Univertity  of  Oxtord.  In  two  vols.  Vol.  t.:  Chemical  and 
al.  8vo.  ♦<>  15.  fOxford  University  Press.)  Macmillan 
Pubi.,  New  York. 
%  SI  ANDARD  NATURAL  HISTORY.  By  all  the 
{  American  ?.^;i■■llU^l^.  Edited  by  J  S.  Kingsley,  Ph.D. 
.  Ixiwer    I'l-  Vol-    II.  Crustacea   and   insects. 

II.   Fuhes  Vol.  IV.  Birds.     Vol    V.  Mam- 

Vftl.  VI     M.  nearly  9.500  illu-sir-^tions  and  3,000 

livij,    uJoiti,    ji6c»;  half    morocco,    948.00.     S.  E. 
I.  (Bradlee  Whidden),  Publishers.  Bosloa. 


THE  BUTTERFLIES  OF  THE  EASTERN  UNITED 
STATES.  For  the  use  of  clasaes  in  io<ilogy  and  private  aru- 
dents.  By  G.  H-  French.  A.M.  Illustrated  by  93  encravinn  and 
a  map  of  the  territory  represented.  Large  lamo.  Cloth,  ^i.oo. 
J.  B.  Lippincott  Company,  Pubs.,  PhilaiTclphia. 

LIPPINCOTT'S  BIOGRAPHICAL  DICTIONARY.  A 
new,  thoroughly  revised,  and  grcitly  enlarged  editiim.  A  univer- 
sal prinouncing  dictionary  of  biogr.iphy  and  mythology.  Con- 
taining complete  and  concise  biographical  sketches  of  the  eminent 
neir»ons  of  allagrtand  countries.  By  I.  I  homns,  M.D..  LL.D. 
Imperial  8vo.  35 u>  pages.  Sheep,  f  13.00.  J.  B.  Uppiacott 
Company,  Pubs..  Philadelphia. 

INSECTS  I.NJURIOUS  TO  FRUITS.  By  Prof.  William 
Saunders,  F.R.S  C.  Handsomely  illustrated  with  440  wchod  en- 
gravings. Crown.  Svo.  Cloth.  %\.  J.  B,  Lippincott  Company. 
Pub*.,T>hiladclphia. 


FOR  DYSPEPSIA, 

Mental  and  Physical  Exhaustion, 

Nervousness,  Weakened  Energ^r, 
INDIGESTION,   Etc. 

ACID  PHOSPHATE. 

A   liquid   preparation   of   the   phosphates 
and  phosphoric  acid. 

Recommended  by  physicians. 

It  makes  a  delicious  drink. 

Invigorating  and  strengthening.    Pamphlet 
free. 

For  sale  by  all  dealers. 

RUMFORD   CHEMICAL  WORKS» 
Providence,  R.  I. 

mrVETWAKM  OF   IM1TATION8. 


BOSTON  SOCIETY  OF  HAT  URAL  HISTORY, 


WALKER  PRIZES. 


1887.  Original  investigations  in  Lilhology. 
t888.  Original  investigation.s  in  Physiology. 

First  Prize,  $60  to  $100.    Second  Prize,  $50. 

Essays  must   be  offered  before  April  I  of  the  corre- 
sponding year. 

For  farther  particulars  apply  to 

EDWARD   BURGESS,  Secretary. 


LITTELL'S  LIVma  AGE. 


-^TN  1887  THE  LIVING  AGE  enters  upon  its  forty-fourth  year.  It 
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events  or  intellectual  progress  of  the  time,  or  to  cultivate  In  himself  or  hia  family  geoerml 
InteiligencQ  and  literary  taate. 


•*  TlietM>stofatlthe«erlAlpnlillratlf>nB.  ,  linrcspiits 
nil  iik:tr  l^^t"^l.  Miobt  liitertiitiliiR,  niid  (iroiMiililo  tu  ix- 
T  <  ( lltemturo  of  tlip 'lay.   Tlieroadcr 

I  >  the  liesf  ttiouehlof  lliu  ftge,  no- 

I  n>  literary,  whilr  tlierc  Is  Just  nc- 

iion  ♦  ruMiK'ii  intT.iiterited  iK'tweeii  the  more  (WIW  pa- 
n^rn  lo  be  rMirnI  &n(l  enticrtaliilng.  To  our  mind, 
Thk  Litino  Aoa  bin  no  cqiml,  and  we  caiinot  nee 
wlieix  It  could  iMJ  improved  "— Chrutittn  at  Wort, 
tiev  York. 

"  The  ftlm  of  the  coadurtors  It  to  (jlve  the  best  aiid 
fr«ish««t  thought  of  the  time;  iiiid  In  this  they  are 
Aiicre(>(liiiK  now.  at  for  lo  many  vesn,  to  the  crreat 
catiitfactioii  ami  profit  at  a  mufiltu(li>  of  at  ouce  ex- 
actUiK  aiitl  i«alls(\e(J  MtatuXCin."  —  Netr-York  Eranffelut. 

"It  contains  nearly  all  thn  Rood  lU^rnUtire  of  the 
titne.  .  There  l»  oothliip  nntpworthy  lu  Rclonce,  artL 
llteratur*'.  liloaraphy.  i>liilo!<nnhy.  or  tnllfrlou,  thai 
rHriiK't  lie  foiiiiu  lii  It-  .  It  Is  a  llbriu-y  lu  llstdf."—  Tht 
Cltitirltmun ,  i\rit  Yort. 
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nianci>  .  It  has  never  lH«en  ho  brlfrtit,  no  coniiirelien' 
slve.fto  dlvPFBlfteiJ  In  luterest.iu  it  Is  to-day."  —/<04(o«> 
£tenmif  Ttatflln. 
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nnftoti  !»iir!  mthollo  ta-itcof  its  conductors.  .  Nearly 
T'  '  '-  ■• -^rli)  '»f  EkiithorA  and  wrUi'rs  appear  In  It  In 
I  ifods   .  Art.  solence,  and  llwratnre  And 

I  ,  ..lueiit  HxprcAsloii  In  iCH  |>aK<'-^.  from  the 

ti  Ifcst  writers  of  lli<>  day;  and  Ihe  readtir 

h  Uc['l  ^ve  i  abrriist  of  the  curreut  tiiuught  of  the 
age  "  — /So^fon  Jaumixi. 

"It  may  bo  inithfiilly  and  cordially  said  that  It 
never  ofTeni  a  dry  or   valuelesa  paige."  —  ^ew -Kori 

"  It  is  edited  with  Rreat  Rklll  and  eare.  and  Its  weekly 


t.y  taking  ThkLiv. 
in. 

fmillirir  rnv-**"!  eatli, 

eti 


••  Tiip  Aijiprlcan  rpader  who  vrlnbea  to  ke*t»  ilie  run 
of  EusllNh  |«?rli(dliMl  litjniture  ran  do  so  In  no  otbcr 
way  so  IboTouRlily  1'       '  ..-..--  -.--  . — 

INQ  \QZ."—  Spf1t,i>' 

"  Terribly  shoidd 
lis  rxt<>rlor  liy  no  rn. 
of  iiopiry,  history.  : 
wlthoutapeer,  Willi  1 

•■Throng'*  *"*P«H»>  I"'" 
Informed  \n  cnrrt'iit  lUeratiire  aH  tiy  thf  (t^ntsai  xf  i 
lonf{  lUt  of  liloiilUlli'n."—  PlnlnUttptna  Imtaiftr, 

"  Acntti.l  If.;.---.'.,..  ..f  11,,.  ii....^,r.,r--'  ">.=.  ,,..,  n 
ha&  Iwronie  ij 

"Thesut's.i  it» 

the  mass  of  1 1'  ^t 

with  It  In  lt»  weekly  vi.-iiia.     lu  f.ui.  I* 

no  more  than  this  one  publication  t<<  U 

•breast  of  l^nttllMh  periodical  litentui'  -v 

School  Timet,  PhiladeJphta. 
"  Foremoit  of  the  ecJectIo  pertodicala,"  — 3>w-lbrit 
Worlii. 

"It  In  a  necessity  for  thoM  who,  vulth  no  ^veAl 
ainoiiiii  of  time  available  for  literary  readiutc  w  l->>  to 
koep  fully  ai>reaj(t  with  the  literature  of  ibc  du).  — 
The  JntenoT^  C/iicuffo. 

"It  funilsheii  a  couiplcie  conn  n  ludi«- 

pcnsable  lltfrature."  —  Chtcago  I  il- 

"It  enables  Ite  reader*  to  keep  ...  . :  ..L-itwf  tlss 
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flan  Advocate,  Pitlibuig. 
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"  It  la  abiwlutelv  wlthnnt  a  rival.  Cotnlnit  one*  a 
wc«k.  It  gives,  while  yet  tn?»h,  the  proilu.  t1  ■re  .f  the 
foremost  writers  of  tlii' day.  .  tsaay  ;.■  :.i- 

ograpliy.  travel.  Bclenco.  ricilon,  ikk-h  ■( 

„. .,.,     e^nh  and  all  Is  here  placet!  within  rea  - 1 

appearance  gives  Itcertahiadvantngesoverlta  month-    such  an  opportniilty  of  ki-eplwd  pare  wu..  ;...  .......tiit 

ly  rival.i  '-Albany  Arfms.  of  our  day.  and  .f  laying  by  a  ri;  li  store  «f  ihe  ba« 

"  It  l.»  one  of  thH  n,ibllcatlon«  that  IntelllRenl  people    Uierature,  would.  It  eecins  to  us.  be  a  fiarc  mlsUke.- 

rf^trarcl  OK  nnictlcully  liidlspenAAblc.     from  Its  pages     —  MontitaiOattnt.  ...  ,^    .     ^ 

oni!k.ariisnh,it  the  world  l»  tliliiklu«  about.  .  H  Isau  "It  keeps  well  up  Its  reputation  for  l>elng  the  boat 
edat-iition  In  liselX.  as  well  as  au  ei»t«rt»lanient."-  periodical  In  the  world."  - Itoraia^  Stvt.  W\twnm0- 
harl/L»d  Cuuiaiil.  Ion.  Jf-V. 
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THE  PANAMA  CANAL.' 

%  iHthinus  of  Paimma  is  tJie  narrow  neck  of 
which  connects  North  America  with  Soutii 
feica.  It  is  bounded  on  the  east  by  the  Carib- 
Sea,  and  on  the  west  by  the  Pacific,  extend- 
lorth  wards  to  the  state  of  CosU  Rica,  and 
Avards  to  the  territory  of  Colombia  (New 
»da). 

e  t)ackbone  of  the  isthmus  is  formed  by  a 
Qgation  of  the  Cordilleras.  Neariog  Aspin- 
Ihe  town  on  the  Atlantic  Bide,  the  country 
Hts  little  variety  ;  but  as  one  proceeds  to- 
\  the  interior,  the  landscape  undergoes  a 
change,  the  country  becomes  mountainoufi, 
ie  cut  up  into  deep  y alleys,  whose  sides  are 
ted  with  rich  tropical  vegetation, 
pm  the  hydrographical  stand-point,  one  ie 
by  the  number  of  streams, —one  can 
lely  call  them  rivers,  — such  as  the  Rio  Trini- 
oid  the  Rio  Gatuncillo,  each  of  which,  dur- 
le  rainy  season,  has  a  volume  of  14.130  cubic 
It  its  widest  part.  The  most  important  of 
.streams,  however,  is  the  Chagres,  which, 
near  the  north-west  coast,  makes  an  im- 
bend,  and  fmally  empties  its  waters  into 
3arihb<«an  Sea.  The  volume  of  water  dia- 
led by  the  Chagres  at  its  mouth  is,  in  sum- 
WO  cubic  feet,  in  winter  21,190  cubic  feet; 
In  exceptional  circumstances  it  sometimes 
lies  as  high  as  o6,5!0  cubic  feet  i>er  second 
\ag  the  latter  season. 

hB  Panama  canal  company  has  erected  an  ob- 

ptory  at  Gamboa,  alK«ut  100  feet  above  the 

bvel.  where  for  some  time  observations  hnve 

carried  on.  with  the  result  of  eslalilisliing 

flowing  meteorological  facta  :  — 

Hnin^  ttaton.  [iry  Mrimon, 

t»inp«rstur0 se^.J  F.  8B».a  V. 

»0trlc  meAii 30.^92  tucbok  29.»as  lnclifr« 

netrtc  me&n .9IL  88. 

\ 


t«rfipemtare  raafen  Iwtweou  the  extremea  SS"  and 


>  year  Is  divided  into  two  seasons,  the  dry 
10)  and  the  wet  {invienw).  The  dry  season 
luea  from  December  to  May,  the  interval 
*en  it  and  the  wet  season  being  occupied  by 
lort  but  delightful  *St.  John's  summer' (ve- 
>1. 
pm  Th»  SMttith  g«>grapMeal  mojTAriiM,  November. 


The  advantages  of  establishing  a  waterway  be- 
tween fhe  Pacific  and  the  Atlantic  were  recog- 
nized in  the  lieginning  of  the  sixteenth  century, 
and  as  early  as  1550  four  projects  were  already 
before  the  world,  one  of  them  suggesting  a  pas- 
sage by  the  Isthmus  of  Panama.  But  the  data 
were  too  vaRue  to  give  rise  to  the  formation  of 
any  definite  scheme.  The  geography  of  the  isth- 
mus was  practically  unknown,  and  rumor  whis- 
pered strange  and  disquieting  reports  of  an  inhos- 
pitable soil  and  dangerous  natives.  One  explorer 
succeetled  another  without  throwing  any  new 
light  on  the  matter  ;  and  the  seventeenth  century 
passed  away,  leaving  the  great  problem  still  un- 
solve<l.  Not,  indeed,  until  1780  do  we  come  upon 
any  thing  like  an  attempt  at  scientific  explora- 
tion. In  tliitt  year,  howev^T,  an  expedition  was 
organized  under  the  conituand  of  two  engineers. 
—  Martin  de  la  Bastide,  a  Frenclunan  ;  and  Don 
Manuel  Galislro,  a  Spaniard.  Unfortiinately, 
when  these  men  returned  to  Spain,  they  found 
the  vt'hole  attention  of  the  nation  occupied  by 
the  political  fjituation  :  and.  the  death  of  Charles 
III.  <MLK'urring  shortly  afterwards,  all  hope  of  a 
practical  outcome  of  their  researches  speedily 
vanished. 

In  1844,  a  French  engineer,  Napol^n  Garella, 
flU(;c<-eded  at  length  in  establishing  exact  data  for 
the  simultaneous  construction  of  a  railway  and 
canal  across  the  irtthmus.  A  French  com|iany 
was  forjned  for  the  construction  of  the  railway, 
but  from  one  cause  or  another  delays  arose  :  the 
directors  lacked  eaergv,  the  revolution  of  1848 
au[>ervened.  and  the  work  was  finally  carried 
through  by  an  American  company. 

Convinced  of  the  importance  of  an  inter-oceanic 
canal.  America  inaugurated  a  series  of  investiga- 
tion'*, some  of  whicii  were  never  fully  carried  out, 
while  others  endwl  in  failure,  more  lliau  one 
ex{d(»rer  meeting  an  untimely  if  glorious  death 
in  the  endeavor  to  achieve  success.  The  Ameri- 
can government  itseif  fitted  out  a  properly 
organized  scientific  expedition,  but  without  any 
definite  result :  the  problem  .•*lill  remained  un- 
solved. 

At  last,  in  1875.  the  Geographical  congr^s  at 
Paris,  to  which  were  submitted  the  various 
schemes  already  sugge8te<l,  decided  that  a  new 
and  thorough  investigation  should  be  made.  A 
society  of  exploration  was  formed,  the  necepsary 
funds  were  raised,  and  two  naval  officers,  MM. 
Rectus  and  N.  B.  Wyae,  with  an  engineer,  M, 
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Celler,  were  sent  out  to  survey  the  isthmus  and 
judge  of  the  relative  merits  of  the  various  rpgions 
suggested  as  suitable  for  the  construrtion  of  a 
canal.  After  three  yeans  of  incessant  toil,  they  re- 
turned to  Paris  to  give  an  account  of  their  mission. 
Another  congress  met  at  Paris  in  1879,  and,  after 
carelul  examination  and  consideration  of  all  the 
projx>9ed  schemes,  decided  by  a  majority  of  sev- 
en t> -eight  that  the  canal  should  hv  constructed 
l>elween  Aspinvpall  and  Panama,  without  tunneh 
or  looks,  from  f/tn-an  to  ocean,  The  routes  by 
Tehuantepec,  by  Nicaragua,  by  Atratoand  Napipi. 
by  Darien  (the  pr<> 
poeal  of  San  Bias). 
were,  on  the  report 
of  M.  Voiain-Bey, 
rejected  as  unsuit- 
able on  acciiunt  of 
technical  ditticul- 
ties.  Tlie  cost  was 
estimated  by  the 
commission  of  the 
c<:»ngrH8s  at  £44,- 
OHrj^OCK),  exclusive 
of  the  interest  on 
the  capital  en- 
gaged. 

The  route  of  the 
new  waterway  will 
be  from  the  east 
fiide  of  the  Bay  of 
Limon  on  the  At- 
lantic coast,  by  the 
valleys  of  the  Clia- 
gres,  the  Oht8f)o, 
and  the  Rio  Grande 
totlie  Bay  of  Pana- 
ma, et)tcriiig  the 
Pacitic  near  tlie 
islantls  of  Naos  and 
Clamenea.  Its  total 
length  will  he  73 
kilometres,  or  45 
mile?,  and,  tike  the 
Suez  canal,  it  will 

be  abs(»lutely  open  and  unobstructed  tliroughout. 
On  the  Pacific  side  a  dock  will  be  constructed  so  as 
to  insure  free  coinmunication  with  the  ocean  at 
all  hours  and  all  states  of  the  tide.  The  width  of 
the  cutting  at  the  liottom  wilt  Ix'  72  feet :  at  the 
water-level  it  will  l>e  l(M  feet  in  soil  and  105  in 
rock  ;  its  average  depth,  30  feet  below  the  mean 
level  of  the  oceans.  There  wiU  be  two  pnrts, 
Colon  and  Panama,  and  a  dam  will  l^e  constructed 
at  Gamboa  to  regulate  the  waters  of  the  Chagres, 

At  Colon  or  Aspinwall  the  company  Itafi   re- 
claimed from  the  sea  a  large  tract  of  land,  where 


■J 


^  \ 


a  new  town  has  been  built,  nin.   ;  r 

topher  Columbus.      The  3trt>  t~    ar-      'vi.i 
regular,    affording  free    play    to    the   frwli 
breezes ;  and  here  a   number  of    the  officiak  i 
the  company  are  already  located  id  oomn 
dwellings. 

The  cutting  of  the  canal  presents  no  cUiBctaltjl 
the  first  fifteen  miles  after  leaving  Colon.  Fort 
diiHance,  as  also  from  the  sixty -pecontl  <iW4  i 
to  the  seventy -third  kilometre   (45  mil* 
consists  chiefly  of  clay  and  luud  ;  hd  \ 
miles   operations   may  \ie  carried  on    by    tueail 

of     dredging,  li<  \ 
cheai»«st  and 
expeditions    lu 'k 
of   excavattoL.! 
From  the 
foxirth  (15  milrs)! 
the  thirty-fifth  liq 
raileH)kilomein?i 
Berioos  obstacle  1p1 
progrees  occur*, 
but    between    l)r 
thirty-fifth  a»i 
sixty- second    kilo- 
metres it  win  l« 
necesaary  in 
measure  to 
on     the    work 
mean 9  "♦■  ■<  •  i*^ 
mite. 

Tlie  i-jri 
pinwall  is 
nearly  comp 
an<l  that  at  Fu»- 
ina  present*  u* 
technical  diffioi'  | 
ties.  Out 
latter  there  \ 
*  roada*  formed  1 
a  maritime 
Del,  where 
may  lieprerioufl 
entering  tlie  CBoal 
The  left  huik 
this  channel  can  easily  be  made  to  comniunk-ati 
by  rttfid  with  the  Panama  railway.  At  Pwu 
the  company  has  acquired  land  favorably  situa 
for  the  cttnstruct ion  of  wet  and  dry  docks,  d<* 
yards,  and  warebousea,  and  all  the  ad  jtuictji  t 
sary  to  the  maintenance  of  an  extensive  i 
and  shipping  induatry. 

From    fifteen   to    twenty    tbnossnd  wo 
iiiOHtly  from  Jamaica,  Colomltia,  and  the  An 
arc  already  ei«ploye<l  on  thecaiiaJ  Ikanks,  aadtkif ' 
number  could  easily  be  doubled.     The 
tion  of  the  banks  has  been  intnwleil  to  a  nao 
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ractoTH,  each  of  whom  is  bound  down  to 
B  portiiin  of  tlie  work  completed  within  a 
ime,  the  company  retaininj^  the  {rawer  of 
gthe  contract  at  a  moment's  notice  should 
rk  prove  unsatisfactory.  It  is  confidently 
d  that  the  canal  will  be  tinishe<I  by  the 
1889. 

Xy  remains  for  us  now  to  consider  briefly 
;>i>rtance  of  the  canal  for  the  commerce  of 
rid  in  general.  It  is  almnst  unn«H?f«8ary  to 
►f  ihe  .laving  in  time  and  money  Ihnt  will 

tted  when  the  necefiFity  for  the  long  and 
voyage  round  Cape  Horn  has  l)een  obvi- 
iThe  following  table  shows,  in  round  num- 
ie  dbtance  in  roilee  saved  between  yarioua 


Niuuea  of  ports. 


or  Liverpool  to  Ban  Fnui- 

i>San  Fnujclaco  ...r.!.!! 
Vt  Sydney, 


E-v; 


ilpaniiiw). 
luda 


rk  locaiiao , 

rk  to  Uuaroguil 

rk  Icf  Son  bleKO 

rk  to  ."^nii  Kraucisoo. 
rk  to  Vancouver 


16,900 
16,)00 
IMOO 

iti.ion 
ii.uoo 

10,600 

ii,aoo 

12.000 

1A»900 
16.000 


8,900 
7,900 
10,900 
10,000 
7,480 
7,000 
3,900 
S.00O 
2.400 
8,700 

4,aoo 

4,600 


SI 


8,700 
8.300 
5,500 
^500 
3,4S0 
T.llOO 
rt,7no 
8,300 
0,600 
11,700 
11.700 
13,000 


Iving  of  distance  will  confer  a  great  ben- 
mercJiants  and  traders,  who  will  thereby 
ibled  lo  get  their  go^jMJs  more  quickly  into 
irket.  It  will  also  effect  such  a  saving  on 
tjce,  both  of  goods  and  shipping,  as  will 
;he  extra  expense  of  the  dues  levied  on  go- 
rough  the  canal. 

|field  for  commercial  enterprise  opened  up 
:  world  by  means  of  the  Panama  canal  is 
ise.  comprising,  as  it  does,  Peru,  Chili,  (  <> 
,  W.  Mexico,  California,  Oregon,  the  north 
»8,  Japan.  East  Australia^  and  a  great  part 
j^nesia.  By  request  of  the  International 
es  of  1879,  a  report  was,  drawn  up  by  M. 
teur,  estimating  the  future  traffic  of  the 
Kite,  From  the  statistics  at  his  command, 
rasHeur  estimated  the  total  annual  traffic  at 
and  a  quarter  million  tons,  of  which  five 
I  quarter  million  represents  the  traffic  be- 
Pacific  and  Atlantic  ports :  the  remaining 
lillions,  that  between  Europe  and  the  east. 
»owever,  be  states  to  be  only  the  net  ton- 
A^hich  is  less  than  the  gross  and  actual  ton* 
ry  about  a  third,  — a  not  unimportimt  con- 
aon  as  regards  the  revenue  of  the  canal. 
at  the  rate  of  I'Js.  fkl.  per  ton  will  an- 


nually be  levied  on  tei]  millious  aggregate  ton- 
nage ;  and  the  comimny  has  an  additional  source 
of  income  in  an  immense  tract  of  land  (l,ft30 
B<mare  miles)  with  ail  the  minerals  it  may  contain, 
—  the  gift  of  the  Colombian  government. 

The  Panama  canoi  will  have  no  prejudicial 
effect  on  the  Suez  canal ;  rather  it  will  be  the 
complement  of  it.  The  two  great  highways  of 
commerce  and  civilization  are  alisolutely  distinct, 
and  there  can  be  no  rivalry  between  the  two 
great  maritime  canals, —  that  of  the  east  and  tliat 
of  the  wefit.  The  Suez  canal  is  the  open  door  1h.'- 
tw«.'n  Euro]>e  and  the  north  of  Africa,  on  the  one 
hand,  and  the  south  of  Asia  and  its  archipelago, 
on  the  other.  The  Panama  canal  of)ens  up  a  way 
for  Europe  and  America  to  carry  on  tbeir  com- 
merce with  the  western  shores  of  the  great  western 
continents,  with  the  north  of  China  and  Japan, 
and  with  Australia. 

The  commercial  revolution  effected  by  the  cut- 
ting of  the  Suez  canal  will  be  altogether  surpassed 
by  the  similar  revolution  now  about  to  Iw  effected 
by  the  cutting  of  the  Isthmus  of  Panama.  The 
Suez  canal  could  only  lie  used  by  steamers,  and 
wfien  it  was  of»ened  tlie  comntercial  world  was 
not  yet  rt  ady  for  it.  The  Panama  canal,  on  the 
contrary,  may  be  used  by  steamers  and  sJiiling- 
vessels  alike.  The  commercial  world  is  eagerly 
awaiting  its  opening,  and  from  the  verj'  tirst  the 
advantages  it  affords  will  be  gladly  seized.  M, 
Anieilee  Marteau,  the  editor  of  the  Journal  de 
Havre,  has  devoted  an  article  to  the  Panama 
canal,  in  %vhich  he  estimates  the  number  of  tons 
that  wfHtld  have  jMissed  through  it  had  it  l>een 
open  in  1884.  Fmmding  his  conclusions  on  official 
documents,  he  says  :  — 

•'  We  are  in  a  f>o«ition  to  state  exactly  and  pre- 
cisely, without  liyixitliesis  and  without  exaggera- 
tion, the  amount  of  tonnage  now  pa.ssing  between 
Euroi>e  and  America,  Asia  and  Oceania,  three* 
fourths  of  whiclii  must  go  round  by  Ca^ie  Horn  or 
the  Cape  of  (Jwxl  Hope,  a  detour  which  the  ojjen- 
ing  of  the  Panama  canal  will  henceforward  ren- 
der unnecessary.  The  total  tonnage  is  as  fol- 
lows :  — 

1.  Hatwoon  Europe  aod  tbo  Piw^lllc  coasts. . « .8,570,774  tona. 

2.  Between  Europe  and  Australia,  (^H>eaui^ 

Malnysln,  au<l  tbo  Ftilllpplae  lalanda  . .  .a,6!i6,75l     '* 

3.  Betwotiu  thu  UiilUnl  Statca  antl  Uio  above 

rogloDB  (<ix<;ept  8au  Fraaoioou),  besides 

ludla,  Cliiua,  and  Jai»an I,fil9,440     •• 

Total 6,888^968  toil*. 

6,886,068  tons  in  1884  represents  8,539,840  in 
1888,  the  average  increase  of  tonnage  lieing  six  per 
cent  per  annum.  Eight  and  a  half  million  tons, 
paying  dues  at  the  rate  of  12s.  6d.  per  ton,  would 
give  a  revenue  of  £5,312,500,  exclusive  of  the  in- 


520 


SCIENCE. 


IvoL.  vm ,  Wo.  900 


come  derived  from  the  compeuiy'a  land,  pasAenger 
dues,  etc. 

"Id  this  estimate/'  continues  M.  Amidee  Mar- 
teau,  "not  having  full  statistics,  we  have  laken 
no  account  of  the  present  and  future  trade  of 
the  Atlantic  potta  of  South  America  and  the  An- 
tilles, with  all  parts  of  the  Pacific,  which  cannot 
he  reckoned  at  less  than  half  a  million  tons. 
Neither  have  we  attempted  to  estimate  the  in- 
crease of  European  and  North  American  tonnage 
which  must  result  from  the  impetun  gi^en  to  the 
trade  with  the  Pacific  and  Oceania,  and  which 
probably  would  not  amount  to  less  than  an  addi- 
tional one  or  two  million  tons." 

The  aggregate  tonnage,  therefore,  that  will  nn- 
nually  paj«  through  the  canal  must  bf  reckoned  ut 
about  eleven  or  twelve  million  tons.  The  cost  of 
the  canal  is  estimated  at  about  JCW.OOO.OOO,  and 
the  interest  due  annuallr  to  share  and  bond-hold- 
ers amounts  t<j  £8,00().()ob. 

Frrdinand  db  Lksseps. 


A  PLEA  FOR  THE  SENSE  OF  SMELL. 

Thk  division  of  the  five  senses  into  higher  aad 
lower  has  carried  with  it  lx)th  a  moral  and  an 
aesthetic  jaiplication.  While  it  is  grmited  as  a 
general  proposition  that  sight  and  hearing  have 
been  the  aesthetic  e<locators  of  our  race,  yet  at 
various  limes  have  uttemptK  been  made  to  rescue 
one  or  other  of  the  remabiiTig  senses  from  tlie 
aesthetic  degradation  to  which  they  were  con* 
signed.  The  aesthetic  value  of  the  tactile-mnter 
group  of  sensations  is  deduced  froju  the  e<luca- 
bility  of  the  blind  as  regards  artistic  conceptions. 
That  taste  and  smell  play  a  real  and  worthy  rolt 
in  aesthetic  life  is  the  claim  of  every  epicure. 
The  very  word  which  we  use  to  denote  artistic 
appreciation,  *  taste,'  owes  its  origin  to  tliii*  class 
of  sensations.  A  recent  writer  *  in  this  field  urges 
the  claim  that  the  sense  of  taste  has  no  right  tu 
the  aesthetic  |)«8ition  it  occupies,  and  that  it  has 
usur]K'd  the  place  that  of  right  belongs  to  smelt. 
The  question  discussed  is  that  of  the  'gastronomic 
valiie  of  (Lidors,*  The  jmint  of  view  can  be  most 
briefly  de»criljed  as  epicurean.  The  thesis  ie,  that 
the  pleasur*^  of  |he  table  usually  assigned  as 
•  matters  of  taste '  are  really  •  matters  of  smell.' 

Taste  and  ginelt  have  all  along  acted  in  auch 
close  association,  —  have,  so  iAi  sf^eak,  gone  to  the 
same  school,  learned  the  same  lessons,  enjoyed 
the  same  pleasures,  and  suffered  the  same  pains. 
—  that  they  iiave  almost  come  to  be  regarded  as 
one  sense  :  only  by  special  artificial  means  do  we 
fully  realize  their  dual  nature.  That  a  blindfolded 
person,  clasping  his  noee  tightly,  will  not  be  able 

•  Ueary  T.  FlacLs,  Conttmporary  rtvUw,  Novembar, 


to  distinguish  between  beef,  mutton,  real,  or  pork 
will  be  similarlj  confused  by  hits  of  chicken, 
turkey,  and  duck,  etc,,  is  a  familiar  experienrf 
Apart  from  the  different  kinds  of  feeling  wbicit 
these  food-Rtulf«  produce  in  the  mouth,  tliey  %n 
distinguished  by  smell  alone.  Hence,  to  get  tin- 
real  pleasuj-e  of  eating,  one  must  smell  the  foo»l. 
True,  wx;iety  discountenances  this  proceeding  if 
done  in  the  ordinary  way  :  but,  says  Mr,  Fincks, 
there  is  a  second  way  of  smelling  not  usuhIIt 
recognized  except  unconsciously  by  gastrooomists : 
viz.,  by  exhaling  through  the  nose.  In  ordinnry 
expimtion  the  air  doe«  not  touch  the  olfactory 
region  of  the  noetril :  but  by  a  special  effort  thp 
air  laden  with  all  the  perfumes  that  nmke  up  il»* 
epicure's  paradise  can  be  turned  iiit*!  thai  «Ur^"- 
tion.  On  this  depends  the  art  of  eating.  Tlierv 
are  great  individual  differences  in  the  power  uf 
accomplishing  this  result,  and  perhaps  color- blind- 
ness has  its  analogy  in  smell.  On  tbe  other  hand, 
gastronomic  practice  for  smeJI  is  as  essentijU  as 
artistic  training  for  color.  In  both  cases  the 
t€'aching  is  largely  unconst-'ious.  and  instinct 
points  out  the  beat  method  of  enjoying  f<x»d. 
mistake  is,  that  we  call  every  mouth-t^nsation  i 
taste,  and  do  not  analyze  it  physiologically. 

Taste  is  a  very  meagre  sense  :  at  best  we  dt» 
tinguifih   six    kinds,  —  alkaline,    metallic,    bittrrj 
sour,  sweet,  and  saline.     The  firat  two  have  i 
gastronomic  value ;   salt  is  at  beat  •  that  whit 
8i>riils   the  soup  if   it   isn't  put   iu,'   and   is  p^% 
relished  for  its  own  sake  :  while  a  taste  for  bttle 
is  a  morbid  craving  for  contrast,   at  which  .tl 
unsophisticated  tongue  of  children  would  remlLJ 
Even  sour  and   sweet  must  he  allied  with  fri»J 
grance,  to  yield   much   pleasure.     What  we «! 
sour  is  usually  a  combination  of   tastes,  i 
and   touches.      We  distinguish   one    sow  J 
another  by  the  accompanying  odor.     Swe 
the  *  only  original  and  genuine'  pleasure  of  the 
overrate<l   sense  of    taate.      Yet   even    here  thtJ 
pleasure   would   be  small   if  smell   did   not  »^\ 
**  Were  taste  alone  to  l>e  considered,  confertiown 
might  as  well  close  their  sshops,  and  leave  tbe  «!• , 
of  sugar  to  grocers."    No  one  car«e  much  f»» 
plain  sugar  :  even  children  soon  learn  to 
candy  ;  i.e.,  flavored  sugar. 

"  A  few  gifted  mortals,  known  ns  epicrxTMt,^ 
had  an  instinctive  knowledge  of  the  im|>orlAnr«l 
of  odors,  and  the  same  is  true  of  a  few  otiftiAill 
and  immortal  cooks."  The  two  main  ofa«lnclM| 
to  the  recognition  of  the  gastronomic  reform  < 
bodied  in  the  principle  that  the  object  of  cook«fy| 
Is  to  develop  the  '*  countless  deli<  •  ra**! 

latent  in  the  raw   material  of   i  >  m^I  I 

others  when  the  food  is  deficient  in  aatur»l  S*- 
vor,"  are  the  "amazing  gastronomic  Lndifft-rv** 
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of  mankind  "  and  the  *'  notion  that  there  is  some- 
thing nnrefiDOd  in  the  undisgriised  enjoyment  of 
a  meal."     The  cure  fr»r  the  first  is  a  right  educa- 
tion ;  the  second  ia  a  relic  of  nsceticism  shown  at 
its  worst  in  the  sufjcr^tition  that  it  is  exquisitely 
krefined  and  feminine   for  a  girl  to  ha»e  no  appe- 
Itite.     Epicures  are  heaJthy  k-caupe  they  *  live  on 
|the  quintessence  of  food '  l»y  constantly  hrealhing 
through  the  nose.     The  ei^icure's  hahit  of  retain- 
tlils  plfOHure  as  long  as  potwible  leads  to  slow 
alinK  and  complete  masticatiun.     0»l<»r9  stimu- 
llate  the  flow  of  saliva  and   the  other  alimentary 
IJuices,  and  thus  a  jirastronomiHt  will  never  he  a 
tlys-peptic.   Epicureaninni  is  not  gluttony  :  it  is  the 
|»biHly  to  jj^et  pleasure  out  of  commonplace  foods. 
ie    may    prefer   "canvas-back    duck    to    roast 
l^oose,"  but   "he  alone  knows  what  an  orienUd 
r rose-garden  of  magic  perfumes  may  Ik?  found  in 
the  simplest  crust  of  whole-meal  or  gmhani  bread 
f^lind  butter." 

^H     In  this  strain  Mr.  Fincks  develops  the  science  of 

^Haating  and  of  cooking,  and  appIifH  its  principles 

^Hk>  several  important  classes  of  fiXMJ-gtuffs.     He 

^*e%'en   proposes  a   new    industry  ;   namely,  of  so 

feeding  pouhry  aini  other  animals  hs  to  produce 

a  special  brand  of  meat  uilh  original  nuances  of 

flavor.     An<l   fmully  he  promises  us  that  the  rec- 

•  Ognition  of  the  royal  jxisition  of  smell  in  the  jias- 
tronomie  hierar<'hy  would  hrin^^  about  an  intreaHe 
of  twenty  i>er  cent  or  more  in  the  average  health 
and  happiness  of  the  community. 
j      Tlie  notorious  Jaeger  holds  that  the  soul  is  a 
^LFiJJell :  we  have  now  been  given  reasons  for  t>e- 
Hlieving  that  smell  is  at  the  least  the  breath  of  life. 
^  -     J.J. 

1      A  RECENT  CONTRIBUTION  TO  THE  Ols- 
B  CUSSION  OF  HYPNOTISM. 

■  The  French  psychologists  seem  to  be  making 
their  own  the  study  of  whole  groups  of  menial 
phenomena.  Of  late  years,  almost  all  the  valua- 
ble contributions  to  the  subject  of  hypnotism,  and 
all  phenomena,  have  come  from  them.  In  fact, 
they  have  di8Coven?d  so  niany  new  and  striking 
facts,  that  almost  all  the  old  generalizations  have 
been  overthrown,  and  the  multiplicity  of  facts 
has  hardly  as  yot  been  digested  into  any  new- 
theory.  One  of  the  most  interesting  of  recent  dis- 
cussions is  that  of  Biirgson  in  the  Noveml>er  luim- 
Ijer  of  the  Revue  philoHophiqur.  It  is  valuable  not 
only  for  the  new  light  thrown  upon  some  of  the 
most  mysterious  phenomena  of  hypnotism,  but 
fur  the  suggestions  which  it  offers  to  a  study  of 
the  whole  complex  field  of  '  thought -transfer- 
rence.' 

FVom  time  to  time  there  have  lieen  rei>orts  of 
li^pnotic  persons  who  could  see  through  opaque 


objects,  tell  what  was  going  on  at  a  distance,  etc. 
The  case  of  some  boys  who  could  tell  the  title  of 
the  chapter  at  the  head  of  a  page,  or  the  number  of 
the  page,  when  a  book  was  opened  but  was  held 
with  its  cover  towards  them,  was  reported  to 
Burgaon.  Upon  trying  it,  he  found  that  one  of 
the  boys  told  correctly  at  least  every  other  time 
what  was  required.  Some  experimenters  woul<l 
have  8top|)ed  short  wiih  tbi'^,  and  would  have 
heralded  abroad  a  remarkable  case  of  telepathic 
action.  But  Burgeon  continued  exi^ieriraenting. 
He  noticed  thiee  things.  When  the  hypnotized 
subject  was  asked  how  he  knew,  for  example,  the 
figures  of  a  page,  he  replied  that  he  saw  them  t 
and  when  he  was  asked  to  touch  the  back  of  the 
Ijivtk,  instead  of  touching  the  cover,  he  put  his 
hand  under  and  touche<i  the  open  page.  Another 
fact  was,  that,  when  the  boy  did  not  guess  right 
the  first  time,  he  would  often  correct  it,  if  the 
VHR>k  were  move<l  a  few  inches  nearer  or  farther 
from  the  eye  of  the  operator.  The  third  thing 
was,  tliat  the  ngures  were  often  read  reversejl,  as 
213  for  312.  This  suggested  to  the  ojiera tor  that 
tbo  IHitirnt  seeme<i  to  lie  reading  as  if  in  a  mirror, 
and  he  liegan  to  wonder  if  it  were  possible  that 
the  latter  re^d  the  figures  or  w<>rd  as  reflecteil  in 
the  cornea  of  himself,  the  operator,  Simple  ex- 
jjerimenis  revealed,  that,  if  the  operator's  eyes 
were  clt>sed  a.s  soon  as  the  figure  had  been  seen, 
the  patient  was  rarely  succeanful  *.  that  the  atti- 
tude which  ga\e  the  best  chance  for  the  forma- 
tion of  a  distinct  image  was  that  in  which  the 
guess  was  mf)st  uniformly  successful  :  and  that 
the  correctness  of  the  guess  decreased  as  the  light 
was  changed  so  as  to  obscure  the  reflection.  The 
image  in  the  cornea  could  not  be,  however,  more 
than  .1  ram.  in  size.  In  spite  of  the  well-attested 
hyijeraeHlliesia  of  organs  in  hypnotic  subjects, 
there  might  be  some  do-jbt  of  an  ability  to  see 
any  thioj^  so  small.  Experiments  were  then  tried 
with  a  view  to  deciding  this  point.  The  most 
satisfactory  consisted  in  giving  the  subject  a  pre- 
jmred  section  of  an  orchiil  the  cells  of  whose  tissue 
were  only  .06  mm.  In  diameter,  and  telling  him  to 
draw  the  nnnie.  With  microscopic  fineness  of 
vision  this  was  done. 

It  only  remained  to  see  if  the  hypnotic  patient's 
[>ower  of  fonning  conclusions  from  very  subtle 
and  ordinarily  imjuerceptible  xigns  was  confined 
to  cornea-reading.  It  was  easily  proved  that  it 
was  not.  The  operattir  hypnotized  the  subject 
sitting  before  him,  and  then  made  the  latter  be- 
lieve that  he  was  one  with  the  operator,  so  that 
whatever  affected  him  would  also  atTect  the  sub- 
ject. Then  a  third  person,  stalling  behind  the 
operator,  pricked  some  part  of  the  latter,  gener- 
ally a  [Hurt  of  his  band  held  bebiod  his  back.    The 
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subject  would  then  locate  the  spot  where  pain  was 
ffclt  in  himself,  and  was  correct  even  to  a  verj' 
narrow  and  de6nite  limit.  It  seemed  a  wild  guess 
to  suppose  that  he  formed  his  judgments  from  the 
small  portions  of  the  movt^menta  of  the  arms  only 
of  the  third  person,  wliich  were  vi^iible  to  him  ; 
and  yet  further  exi>eriment  showe<l,  that,  if  a 
screen  were  placed  so  tbat  he  could  not  see  any  of 
the  movements  of  this  third  j^eraon,  his  ability  to 
locate  entirely  disappeareti.  ExfK^riment.x  tsoint^ 
what  similar  showed  that  the  i>atirnt  could  tell 
what  word  the  operator  was  writing,  simply  by 
the  general  movementa  of  the  arms  of  the  latter. 

Burgson  himself  calls  attention  to  ibvsf  exijeri- 
luents  more  as  evidences  of  what  he  terms  uncou- 
aoiouB  deception  on  the  part  of  the  hypnotized 
subject,  than  for  other  reasons.  He  calls  atten- 
tion, however,  to  the  necessity  of  repeating  those 
experiments  of  the  English  members  of  the  Society 
of  psychical  research  which  seemeti  to  point  to 
mind-read iug  pure  and  simple.  The  average 
literary  man  who  liandles  these  latter  facta  does 
not  seem  to  \k'  aware  of  the  great  ohjection  which 
holds  against  them  fcientifically,  Absolulfly  the 
only  way  hithert^i  known  of  mental  communica- 
tion is  the  expression  of  an  idea  through  phy^icjl 
media,  and  the  retranslation  of  this  back  into  a 
mental  state.  Mind-reading  pure  and  simple  does 
away  with  the  intervening  physical  medium  of 
expression.  It  is  a  fact  of  a  different  order  frt)m 
any  now  known.  If  it  can  be  shown  that  what 
really  takes  place  in  these  cases  is  c<»rneft  reading, 
or  some  similar  ocrurr«t^nce.  the  fact*  are  re- 
duced to  Ihcjse  of  the  same  order  as  ordinary  mind- 
reading  or  muscle- reatling.  and  they  admit  of  a 
scientific  explanation. 

But  these  experiments  also  afford,  as  it  seems 
to  me,  the  mosl  conclusive  evidence  yet  offered  of 
the  law  laid  down  by  Helmholtz,  that  tl>e  exist- 
ence of  a  sensation  is  always  neglected  in  iK-lialf 
of  the  meaning  ["onveyeil  by  it.  Here  the  minute 
image  on  the  cornea  is  jierceived,  not  as  what  it  is, 
but  as  a  series  of  two  or  thrt^e  figures  which  are  deK- 
nitely  and  correctly  loc-ated  in  their  proper  bpatial 
position.  There  is  in  these  experiments  no  ques- 
tion of  conscious  deceit.  The  subject  does  not 
secretly  and  eoniwiously  |>ert!eive  the  image  on  the 
cornea,  and  then  pass  off  the  knowledge  thus 
gained  as  if  he  had  actually  seeu  the  figures.  He 
himself  is  a  victim  of  the  deception.  He  thinks 
he  sees  them  on  the  hook.  His  sensations,  in 
short,  are  mere  signs  or  symbols,  to  which  in 
themselves  he  pays  no  attention.  He  observe 
only  the  objective  bearing,  the  information  con- 
veyed. The  proi»f  of  the  theory  did  not  require 
such  a  crucial  experiment  as  this,  perhaps,  and 
yet  it  is  as  striking  an  evidence  as  could  be  desired. 


But  it  also  shows  that  the  interpretatioo  of  Ibe 
sensation  is  governed  by  the  conceptions  alreadr 
in  consciousness,  and  this  affords  a  valuable  coo- 
tribution  to  the  growing  theory  of  appercei»tion. 
There  is  an  increasing  tendency  among  psjchi»ln- 
gists  to  regard  all  perceptions  as  judgments  \faas^ 
upon  sensations  by  means  of  the  conceptions  jirv*- 
ent  in  the  mind  at  the  lime  of  their  occurrence. 
The  sensation  is  interpreted  into  bnrmonv  wilii 
these  dominant  conceptions;  so  that  we  see  not 
merely  what  is  really  there  to  see,  but  what  the 
mind  is  adjusted  to  see,  what  it  c^an  read  in  out  of 
itself.  All  h^'pnolism  is  one  page  of  evidence  to 
the  inQuence  of  dominant  conceptions,  hut  Um 
present  instance  is  typical  of  the  extent  to  wbicb 
it  may  be  carried.  It  is  to  b?  hoped  that  stxmeoor 
will  carry  the  experiments  f  urlh«'r,  and  i>articatAzl7 
see  how  far  unsuspected  cornea  and  muscle  read- 
ing has  entered  into  the  as  yet  unexplained  caiw 
of  mind-reading,  so  called.  J.  D. 


VOLUNTARY  AMPUTATION  AMONG  CRAf-  j 
FISH. 

In  referring  to  liml>-shedding  aa  a  volunlarr 
act  among  certain  crustaceans.  Profeeaor  HuiIpt 
tells  us  in  his  'Craytish'  that  "this  voluntary 
amputation  is  always  effected  at  the  same  {>l»op ; 
namely,  where  the  limb  is  slenderest,  just  beyond 
the  articulation  which  imites  the  basal  joint  with 
tiie  next.  The  other  liralw  also  readily  |.art  at  the  j 
joints  ;  and  it  is  very  c<3mmon  l«t  mct't  with  «-Taj' 
tish  which  have  undergone  such  niuiiiatiou" 
Quite  recently  (Sept.  4)  M.  H.  de  Varigny,  in  a 
very  instructive  piiper  which  he  has  published  in 
the  lievue  scieniijiquc,  entitled  •'  L'atuputalion 
rettexe  des  jMittes  chez  les  cruataces,"  presents  as 
with  the  results  «»f  a  long  series  of  exj»eriwents  i»f 
his,  undertaken  with  the  view  of  throwing  ad- 
ditional light  upon  tliis  subjeici.  SL  Vari^ni 
studied  the  phenomenon  in  quite  a  rarieiy  of 
species  and  in  several  hundred  individuala.  U*  [ 
claims  that  in  every  insUmc>e  the  amputataoa  b 
voluntary,  and  is  truly  an  auiputation,  and  nnt  a 
disarticulation  due  to  the  feeblem-ss  of  the  iolcr* 
articular  membrane  of  the  joint.  Much  le«  b 
the  thro  wing-off  of  the  limb  tMer  due  to  ft 
fracture. 

Then  referring  to  the  previous    •  ' 

M.  Kredericq,  M.  Varigny  further  v.h.<  nu- 

act  on  the  part  of  the  crustacean  will  not  vaij 
follow  a  direct  blow,  but  may  often  lie  induoM 
through  either  scratching  or  bruising  the  riaw.  « 
simply  rubbing  it,  or  through  the  action  of  Ike  j 
electric  current.  Moreover,  it  is  found  that 
amputation  is  reflex,  and  depends  up<»n  the  i 
of  the  central  nervous  systeni,  for  when  the  Uttarl 
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ured,  or  the  animal  brought  under  the  in- 
:e  of  an  anaesthetic,  it  cannot  be  performed  ; 

hen  the  ainpiitntion  is  voluntary,  the  crab 
but  little  blixnl,  which  is  not  the  case  when 

mb  ia  removed  by  the  experimenter,  thus 

to  show  that  the  act  is  purely  a  protective 
>rten  Baviug  the  life  of  the  animal  with  the 

mm  amotint  uf  injury. 
powOT  t4i  perform  the  act  with  promptness 
with  the  different  speciea,  and  in  any  of 

when  the  animal  id  fatiguudi  it  is  not  apt  to 

to  it.      In  experimenting   with    vigiiraua 

cnens  of  Carcinua   maenas,  it  wrt8  ol»served 

B?hen  the  ten  limbs  were  Huccessively  struck, 

ing  suflBcient  time  for  each  one  to  detach 

before  the  next  leiaj  was  struck,  a  far  greater 
»r  were  thrown  off  than  when  they  were  all 

together,  or  in  very  rapid  Huccession. 
m,  in  one  hundred  and  ten  * pecimeos  of  the 

Bpecies,  it  was  found  that  a  second  hlocv 
the  undetached  clawH  would  cause  them,  in 
jr  all  coses,  to  come  away  likewise,  especially 

the  animal  had  somewhat  recovered  from 
ih(.>ck  caused  by  the  losi)  of  its  other  limbs, 
«<rhen  the  same  experiments  are  undertaken 
tease  of  only  five  of  the  limbs,  the  number  that 

away  waa  proportionately  much  greater, 
ler,  it  was  noted  that  the  aninial  was  more 
Bsful  in  getting  rid  uf  its  great  claws,  or 
rs.  than  it  was  with  the  ambulatory  limits. 

sum  up,  then,  M.  Varigny  iK'lieves  this  re- 
(function  of  defence,  as  |)erf<>rme<l  among 
oceans,  CA)nsi8ts  in  a  voluntxiry  ampuUition, 
erently  exectited  among  those  8{>ecie8  where- 
le  musculature  of  Jhc  limlw  is  but  feebly 
oped,  and  among  indivitluals  exhausted  by 
pain,  as  in  such  case**  wiiere  nil  the  limbs 
been  simultaneously  removed. 

tlie  lieinorrliage  is  so  much  less  as  resulting 

the  voluntary  amputation,  when  compared 

what  takes  place  after  tlie  removal  of  the 
by  artift(.:ial  means,  it  will  not  Ix-  questioned 
hat  this  power  as  posM^saed  by  these  animals 

of  service  tn  tbem. 

tlier  investigiktions  in  this  direction  will  be 

ily  interesting,  but  valuable. 


tUOTT'S  ALASKA   AND  THE  SEAL 

ISLANDS. 

as  handsomely  illustrated  and  printed  volume 
ridently  intended  for  a  ixipular  audience. 
I  of  its  contents  is  new.  That  which  is  origi- 
leith  the  author,  and  due  to  his  ]>ersonal 
•vation.  is  in  great  part  a  re-arrangement  and 
Ification   of  matter  printeil    liy  him   two  or 

ftircUe  irt-ovince  Alagkn  and  the  Sc:tl   Mnntl*.     By 
EuLiaTT.     .New  Vurk.Scrifener,  1»^S<J.    «". 


three  times  previously,  especially  in  the  octavo 
i-eport  on  the  'Condition  of  affairs  in  Alaska,* 
issued  by  the  government  in  1875,  and  in  theijuarto 
document  of  the  census  series  of  1880,  relating 
to  the  fur-seal  fisheries  and  kindred  topics,  pub- 
lished in  1H82,  from  which  part  of  the  itVustrations 
of  the  present  volume  have  been  adapted  or  re- 
duced. This,  however,  will  not  diminish  the  in- 
terest or  value  of  the  work  for  those  who  are  not 
in  the  habit  of  consulting  government  documents, 
or  who  read  merely  for  general  information.  The 
part  of  the  work  whicli  is  a  rearrangt*ment  of 
matter  original  with  others  is  naturally  less  satis- 
factorj'  than  that  on  the  Aleutian  and  Seal  islands, 
where  the  author  is  at  home  in  the  scenes  he,  for 
the  most  part,  very  fairly  and  jiccm^itely  describes. 
Many  of  the  illustrations  are  faithful  and  good, 
espt'ciall y  those  due  to  ijen-and-ink sketches.  From 
these,  however,  the  human  ligure-pieces  must  \ie 
exceptetl  :  the  faces  in  i>artTCular  |>artake  some- 
what of  caiioature,  are  generally  out  of  drawing, 
and  have  absolutelj'  no  anthropological  value. 
The  landscapes,  excepting  a  few  representing 
mountains,  are  generally  very  good.  In  the  copy 
liefor©  us,  Motml  Shishaldin  ha«  tlisapfteared  from 
the  jitate  which  claiiHS  to  give  a  glim()se  of  it  {p. 
140);  Mount  lliamna  is  represented  with  a  slope 
near  the  peak  (p.  87)  of  alKuit  twenty-three  degrees 
from  the  vertical ;  and  Verstovia  (p.  32)  has  liardly 
more  than  forty-five. 

The  IxMik  is  to  some  extent  a  misnomLer,  the  moet 
iiiten*stin^  antl  available  part  of  Alaska  lying  be- 
tween lalittitles  50^  and  60'  north,  as  does  the 
greater  part  of  the  British  Islands,  wbicli  uo  one 
would  think  of  calling  arctic.  The  nomenclature 
and  transliteration  <if  Russian  words  are  very 
irregular  and  often  inaccuratt*,  in  no  respect  con- 
forming to  the  sjTstems  generally  lulopted.  Afmrt 
from  the  biologj'  of  the  fur-senls  and  birds  of  the 
.Seal  Islan'ds,  Uie  natural  hiwtory  of  the  book  is 
ver}'  shaky,  and  the  ant! tropology  almost  a  minus 
quanlity.  But  it  is  hardly  worth  wliUe  to  lay 
much  .stri-ss  on  its  deficiencies  from  a  scientific 
stand-iK>int,  since  it  is  hardly  likely  to  bo  consulted 
for  precise  data  of  that  sort.  Its  historical  errors 
are  less  numerous  but  more  important.  To  give  a 
smgle  instance,  the  author  repeals  the  error  of 
Petroir  in  Bancroft's  '  Alahka,'  t»y  stating  that  in 
1868  Messrs.  llutc'liinBon  and  Morgan  passed  the 
aea^ion  in  exclasive  control  of  the  sealing  on  Ht. 
George  and  8t.  Paul  islands.  Asa  matter  of  fact, 
there  were  five  or  more  competing  companies. 
There  is  an  insufficient  index  :  and  the  map,  though 
well  drawn  and  prinlenl.  in  spite  of  the  date,  1886, 
which  it  bears,  is  destitute  of  all  the  more  im- 
ix)rtant  geographical  discoveries  of  the  last  few 
years. 


524 


SCIENCE, 


[Vol.  vm..  No.  » 


CHALLENGER  REPORTS. 
The  number  of  species  collected  by  the  Ojal- 
lenger  in  the  group  Mareeniadae  was  but  three, 
two  of  which,  however,  belonj?  to  a  new  genus. 
Dr.  Rudolph  Bergh,  wlio  is  monographing  this 
fflinily,  has  not  only  given  very  full  accounts  of 
I  he  anatou)y  of  the  species  collected,  but  has 
added  to  them  a  general  history  of  the  noraencla- 
lure  of  the  family,  a  list  of  the  known  genera  and 
Hpecies,  notes  on  their  ge^-graphical  distribution, 
and  other  matter  of  importance.  He  regards  the 
group  as  most  nearly  related  to  the  Velutinidae, 
and  even  suggeata  that  a  more  thorough  knowl- 
edge of  both  families  may  render  it  necessary  to 
consolidate  them. 

Tlie    report  on    the    Scaphopoda  (tooth-shells) 
and  Gasteropoda,  by  Rev.  Robert  Boog  Watson, 
exhibits  a  stuiiendous  amount  of  lalxir.     It  is  ac- 
comfianipd  by  an  appendix  in  wJiich  the  Marquis 
de  Folin  reports  on  the  Caecidae.  a  group  of  minute 
and   interesting   sln/<IIs.     The  collection   includcMi 
some  1,3(K)  recognizable  species,  new  and  nJd,  with 
some   400  undeterminable    fmgmeota    or     worn 
apecimena.     Shore-<'ol lections  fui  nishod  86  B{»eci»'n. 
«if  which  7  were  new.     Drwdging-siations  (o  400 
fathoms  yielded  •W4  oJ«l  Hpecies  and  405  new  ones. 
Prom  forty-one  stations   between   2,650  and  400 
fathoms,  89  know^n  and  1»5  previously  unknown 
species  were  obtained.      The  greatest   depth  at 
which    any  gastropod   wae    secured    wa.s    2.650 
fathoms,  at  station  325.     Here  a  Stilifer,  parasitic 
on    some   echinoderrn,    was   obtained.     Basillisa, 
Dentalium,   and   Troohus   were    found    in    1,900 
fatboniH  ;  Dentalium,  Cithna,  and  varitms  Fleuro- 
tooias   were  found   in   between   2,000  and   2,.'5<)0 
fathoms  ;  and  the  Inrge  and  interesting  Guivillea 
alabastrina  was  dredged  off  iheCmzeta  in    1.000 
fathonw.      Oocorys,   I-Xisuh.    Cadulus,  Segueuxia, 
Cylichna,  and  Actaeon  are  among  the  genera  which 
praaented   themselvt^  most  frequently  from    the 
abysees.     Leaving  the  shallow  waters  out  of  ac- 
count, perhajjs  the  richest  haul  of  the  voyage  for 
the  conchologists  was   that   in   390  fathoms,  off 
Culebra  Island  in  the  West  Indies.     This  jjroduced 
about   150  sf>ecies.  of  which  only  about  ten  per 
cent  were  previously  known  to  science,     Tlie aver- 
age  number  of  species  of  moliusks  collected  at 
a  station   was   less  than  twelve.     Mr.    Wat-son's 
introduction  is  short.     He  lays  stress  on  the  im- 
portance to  molluscan   life  of  temperature;  to  a 
leas  degree,  of  depth  ;  great  differences  in  these 
mpects  operating  as  barriers  against  dis^ienfiion. 
He  notes  the  importance  of  time  in  affording  ojh 
portunities  for  distribution  ;  so  that  species  which 
Report  of  the  ncientific  reaulta  of  the  voyoQe  nf  the  Chal- 
Unger  during  \tifn-T9     Vol.  xv. :  ZoOlogy.    Ijnuilon,  Oovern- 


are  found  fossil  and  atill  exists  being  preaamal^J' 
ancient,    may   be  expected   to  oocur    ov«r  vrida 
geographical   areas.     Where  liarriere  of  depth  and 
temperature  do  not  check  distribution,  the  spcciff 
tend  to  become  uoiverwal,  and  in  &ome  cases  h«t^ 
attained  universal  distribution.     Finally,  Mr   '►'' 
son  affirmt*  Ihat  e^  en  in  the  oldest  and  uioet  ^v  i 
distribut4^  forms  there  is  no  trace  of  eBBeniuii. 
lasting,  and   progressive  change.     This  atsertion 
may  well  be  accepted,  for  it  is  precisely  amaQg 
such  ancient  and   univereally   distribnted  frimu 
that  we  should  expect  those  evidenct*  of  inflexi- 
bility which  have  been  recognized  as  cbar)ict«n»- 
tic  of  certain  species  by  naturalists  from  DarwiB 
down.     It  is  the  local  and  restricted  speciiss  whiri 
should  be  studied  for  evidences  of  change.     Vihm 
each  pond  has  its  form  of  Ltninai«tt,  and  eacfatnw 
its  ClHU.'-ilia  or  its  Achatinella,  there  should  e«> 
dences  of    change  or  adaptation   W  most  eawlj 
recognized.     Everyone  who  h.is  occasiuti  to  ded 
with  <leep-sea  mollusks  will  find  the  lennunl,  pain- 
taking,  voluminous,  and  pri>fu«*ely  illastnited  rf- 
piirt  of  Mr.  Watson  an  atisolute  nece$«it  - 
other  malacologists   it  will  be.    not  a    i 
rather  a   warehouse  of  elaborated  aii<l   ^ 
tized  information. 

Tlie  numlier  of  chitons  collected  by  the  exp«- 
ditiou  wna  small,  as  they  are  chiefly  littoral  in 
liahit.  There  are  reported  on  by  I*rofr«eor  A.  C. 
H.'uldon  some  thirty  species  of  fifteen  getien.c/ 
which  seven  were  previously  utidescribed.  mA 
others,  though  described,  had  iK>t  l#een 
Tlie  really  deep-sea  chitons  all  belong  Ui  %h^ 
Lei)t<Rliiton,  and,  judging  by  I  heir 
nearly  related  forms.  Leptochiton  ! 
was  dredgetl  in  over  one  thousai 

Aleutian  Islands  by  the  U.S.S.  1  

tlie  (;hullenKer  in  about  the  same  depth  off 
Philippine  Islands.  An  aUied  B|>ec>rti  {I,.  »•••■ 
thus,  Hail.)  was  foimd  in  twenty-three  hunibW 
fathoms  in  the  North  Pacific,  nine  huuditd  mUa 
north  of  the  Sandwich  Islands  It  is  so  fu  Utt 
most  abysstU  chiton  known.  In  all  then  caawtltt 
temperature  was  low,  not  exceeding  87*  F.  Tbf 
genus,  as  one  might  expect,  appears  in  shalloan 
water  towar«l  the  i>olefl.  Professor  Haddoo  «<«• 
a  synopsis  of  Carpenter's  classification,  aodof  ik 
genera  of  L^ptoidea.  In  his  discasstan  of  ik 
species,  he  gives  a  valuable  re*UHi4!tof  the  i<attiici 
the  genera,  and  proves  beyond  «juestion  that  Ife 
genus  generally  known  as  Cbitonellus  muvt  l»ir 
ferred  to  Cryptoplax,  Blainviile,  the  variou*  9^ 
divisions  resting  upon  insulHcient  or  emuMUO 
figure-i  and  observations.  The  plati^  to  Prof  if 
Haddoii's  memoir  are  particularly  excellent,  vd 
the  pajier  marks  a  distinct  step  in  advance  IflOMT 
knowledge  of  this  very  interesting  group. 


FRroAY,  DECEMBER  10,  1880. 


COMMENT  AND  CHITICISM. 
OBLIGATIONH  ntui  t!«?  rights  of  phjific'ians 
joul  the  state  of  New  York  are  matters  of 
iIxjrLaiice  tbat  we  (irop(»ae  to  give  ihose  ex- 
rom  the  laww  which  bear  upon  the   ques- 

reguilratiou.  and  alirfo  such  opinii»iiB  a» 
>me  to  ournotice  under  the  taw.  This  mat- 
ping  critically  examined  by  very  many  prac- 
■9,  and  it  is  a  subject  about  which  there 
bo  no  doubt :  if  any  exists,  the  legialnture 
.  at  it8  coining  seasioD,  enact  sut^h  a  law  ah 
i  be  guhje<H  to  the  different  luterpretations 
keem  to  have  been  given  to  the  pi-esentlaw. 
V  Dnder  which  physicians  register  is  chapter 
tke  laws  of  I889.  Section  2  of  the  law 
Stollowa :  "  Every  person  now  lawfully  en- 
lb  the  practice  of  physic  and  surgery  within 
ke  Bhall,  on  or  before  the  first  day  of  Octo- 
|;bteen  hundred  and  eighty,  and  every  \yet- 
reafter  duly  authorized  to  practise  phypic 
^gtt7,  shall,  before  commencing  to  practise, 
I"  hi  the  clerk's  office  of  the  county  where 
rauctising,  or  intendH  lo  commence  the  prac- 
^krsir  and  nurgery,  in  a  book  to  be  kept 
^■erk,  bis  name,  residence,  and  place  of 
^^Rher  with  his  authority  for  »o  firactising 
Km  surgery  aa  prescribed  in  this  act." 
lany  physicians  neglected  to  register  before 
t  of  October,  and  in  the  following  year 
r  act  was  pasaed,  and  h  chapter  186,  laws 
The  section  bearing  on  the  jwint  in  qiiea- 
K^tion  1)  is  as  follows  ;  "Any  person  who 
Illy  authorized  to  practise  physic  .  .  .  and 
liUl  not  have  registered  as  required  by  the 
on  of  said  chapter  (5i;j.  laws  of  1880)  shall 
ntU  the  first  day  of  October,  eighteen  hdn- 
ad  eighty  one,  in  which  to  reeister  as  pre- 
1  by  section  two  of  said  act,  entitled  '  An 
ic." 

^^questions  liave  arisen  since  these  laws 
^pfced,  among  others  the  following  :  can  a 
BfOi  register  who  is  a  graduate  of  one  of  the 
M  colleges  of  the  state,  but  who  was  out  of 
,te  at  the  time  these  acta  were  passed,  and 
No.  aoi.-ifsw. 


did  not  return  until  after  the  Ist  of  Octol»er,  I88t  ? 
The  following  ca*e  occurred  in  Brooklyn,  and 
practically  answers  the  question  in  the  affirtuative. 
The  papers  refening  t«i  it  and  the  other  cases 
mentioned  hereafter  are  in  the  otfice  of  the  clerk 
of  King^  county,  and  the  substance  of  them  only 
i(*  hei*e  given.  Willis  E.  Crow  ell  received  a 
diploma  in  June,  1874,  from  the  New  York  eclectic 
medical  college,  authorizing  him  to  practise 
medicine.  He  subse<pie«tly  left  the  state,  being 
al«ent  five  years,  and  wa-*  not  within  the  state  to 
register  in  cotnpliiince  with  the  law  of  1880.  In 
1883  he  applied  to  the  clerk  of  Kings  county  for 
registration,  but  was  refused.  On  Feb,  1,  1888, 
Hon.  Cliarle*  F.  Brown,  justice  of  the  supreme 
court,  oniered  the  clerk  to  register  his  name.  A 
similar  case  occurred  in  Brooklyn  in  1885,  in  which 
the  county  clerk  refused  to  register  Horace  B. 
Ransom,  who  had  a  diploma  from  the  Universitv 
of  the  city  of  New  York,  granted  in  IS67.  Dr. 
Ransom  had  soon  thereafter  gone  to  Burlington, 
lo.,  not  returning  until  ISSN'S.  Upon  presentation 
of  the  facts  to  the  Hon.  E.  M.  Oullen,  justice  of 
the  supreme  court,  he  ordered  the  clerk  to  register 
him.  The  order  is  dated  April  33, 1885.  In  Janu- 
ary, 1880,  Ashbel  P.  Grinnell  applie<l  to  the  clerk 
of  Kings  county  to  l»e  registereil,  and  was  refused. 
The  facta  in  the  case  were  these  :  Dr.  Grinnell 
received  his  diploma  fromBellevue  hoi^pital  medi- 
cal college  in  March,  1809  ;  afterwards  he  moved 
to  the  state  of  Vermont,  where  he  resided  until 
Jan.  1,  1886,  when  he  again  came  within  the  state. 
In  reference  to  this  case,  Hon.  E.  M.  CuUen,  jus- 
tice of  the  supreme  court,  said.  *'  1  think,  on 
making  the  alTldavit  or  exhibiting  the  diploma  or 
certificate,  a  physician  is  entitled  to  be  registered 
at,  any  time.  The  first  of  October,  1881,  men- 
tioned in  the  act.  does  not  limit  the  time  within 
which  physicians  can  be  registered,  but  any  phy- 
sician practising  after  that  time  without  register- 
ing its  guilty  of  an  offence."  It  would  appear 
from  this  latter  case  to  be  the  opinion  of  Justice 
Cullen  that  a  physician  not  only  can  register  at 
any  time,  but  must  dose,  even  though  he  neglected 
to  do  so  prior  to  Oct.  I,  1881,  and  that  if  he  fails 
t<j  do  so  he  *  is  guilty  of  an  offence.'  Until  this 
decision  was  made,  a  considerable  number  of 
physicians  had  applied  to  be  registered,  who  had. 
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through  neglect  or  absence  from  the  state,  fulled 
to  register  before  October.  1881,  and  who&e  sub- 
seqaent  application  hat?  t)een  refused.  Some  of 
these  are  still  unregistered,  not  aware  of  the  fact 
that  Justice  Cullen  has  decided  not  only  that  they 
have  the  right  to  register,  but  that  it  is  their  duty 
to  do  so.  If  this  statement  comes  to  the  knowl- 
edge of  any  8uch,  they  should  at  once  apply  for 
registration. 

Another  question  has  arisen  in  connection  with 
the  registration  law,  and  that  is,  must  a  physician 
who  has  registeired  in  one  county  of  the  stale,  if 
he  desires  to  practise  in  another  county,  re- register 
in  that  county?  We  simply  desire  to  have  apftear 
what  the  views  of  the  two  justices  are  on  this 
question.  Until  the  case  comes  before  them  in 
such  shaiie  that  a  judicial  opinion  in  the  strictly 
legal  sense  can  be  given,  we  rlo  not  know  how 
their  views  couM  be  letter  expreiwed.  In  the  last 
number  of  Science  (viii.  No.  300,  p.  515)j  we  stated 
these  views  as  those  of  Justices  Cullen  and  Bart- 
lett.  We  should  have  said  Juetices  Baitlett  and 
Bfown.  The  entry  in  the  county  clerk's  book  is  as 
follows  :  •*  Dr.  John  Smith  registered  as  a  physi- 
ciim  in  Greene  county  an  1880.  in  couipUance  with 
chapter  513,  laws  of  1880.  Dr.  Smith  afterwards, 
on  I  he  18th  of  March,  1885.  applied  to  the  county 
clerk  of  Kings  coimty  to  be  again  registered ; 
but  the  county  clerk  of  Kings  county  refused 
to  regiatiT  hini.  Tlie  matter  was  brought  before 
Judges  Bartlett  and  Brown,  who  decided  orally 
that  Dr.  Smith  was  not  obliged  to  register  in  every 
county  of  the  state.'  The  deputy  iturorms  us  that 
at  the  time  one  of  the  justices  remarked  that  "  it 
was  at>3(ird  to  suppose  that  a  physician  must 
register  in  the  sixty  counties  of  the  state  if  he 
wanted  to  practise  in  tbeui  all.''  In  view  of  all 
these  facts,  perhaps  it  would  have  Ijeen  more 
exact  if,  inf^tead  of  saying  that  re-registration  was 
absurd  as  a  matter  of  law,  we  hml  said  that  it  was 
absurd  as  looked  upon  by  a  supreme  court  judge. 
That  tliesif  views  are  not  lipid  by  other  judges 
appears  from  the  letters  of  the  counsel  to  the 
medical  society. 

Wb  have  RECEJYISD  a  reprint  of  an  article  by 
Dr.  Crothers  of  Hartford,  which  was  printed 
recently  in  the  Alienist  attd  nenrologiat.  It  is 
entitled  '  Certain  hereditary  and  psychical  phenom- 
ena in  inebriety,'  and  contains  some  facts  which 
are  of  great  interest  not  only  to  students  of  psy- 
chological heredity,  but  to  those  taking  part  in 


the  social  and  political  arguments  on  tlie  Uqa 
question.  Dr.  Crothers  ha-^  found  two  sorta 
instances  of  inheritance  of  the  symptoms  of 
ebriety,  —  one  in  which  the  symptoms  of  int 
tion  are  present  all  the  time  ;  the  other  in  whicl 
these  symptoms  only  appear  from  sorjie  peculia 
circumstance  or  exciting  cause.  In  the  tir»l  cU 
some  prominent  defect,  such  as  idiocy,  imbecilitrJ 
and  congenital  deformity,  ia  present,  and  givea  Um 
case  a  distinctness  irrespectiro  of  the  pigos  of 
intoxication.  These  symptoms  may  appear  afltr 
birth,  or  he  slowly  evolved  with  the  growth  of  the 
child,  coming  into  prominence  at  or  bffar«> 
puberty.  Among  other  inslanc««,  Dr.  Oothen 
cites  this  one  :  "In  the  home  of  a  former  iiacient 
I  found  a  little  girl,  an  idiot,  whose  voice  and 
rambling  utterance,  with  intensely  red  eyes  and 
drunken  expression,  pointed  back  to  cauMW 
conditions  that  had  not  been  noticed  befo 
Other  defects  and  deformities  of  tlie  face  and 
bo<ly  cover  up  these  peculiar  signs  of  iiitozica-| 
tion."  

Tlie  second  class  of  cases  is  ItsBs  common,  ba^ 
the  symptoms  are  very  distinct.     Unlike  the  flrat^ 
class,    here   the  persons  affected  possess  at  Mage  I 
brain-|x>wer,  and  in  many  instances  are  oMm  of 
positive  force.     They  are  usually  temperate  iii«B, 
never  using  alcohol,  yet  under  oertaio  dicuin- 
Btances  they  act  and  appear  as  if  intoxicated.    Ia 
these  cases  some  sort  of  mental  shock  takes  plaop 
that  destroys  the  balance  and  brings  upfiernioflt  ao 
inlieriled  neurotic  effect.     These  cases  rvms  from 
inebriate  parents  or  moderate  drinkers,   and  tbrjr 
have  inherited  some  defective  nerve-organizatiao 
which  thus  manifests  itself.     Dr.  Crotherw  cil<t 
this  instance  :    "A  merchant,  in  good  healtb.  SmI 
temperate,  while  at  work  in  bis  c<^>un(ing'rooai, 
received  a  despatch  of  the  death  of  his  daughkr. 
He  lay  down  on  a  sofa  in  his  office,  and  very  inao 
became  wildly  intoxicated.      A    physician  autAt 
this  diagnosis,   although  there    was  no  odiir  cf 
alcohol  in  the  breath.     He  was  taken  home,  tatij 
remained  in  bed  a  week.    Two  opinions  prev 
—  one,  that  he  had  drunk  in  his  otRce  ;  Uie  i 
that  it  was  congestion  of  the  brum.     Be  deoMl 
having  used  spirits,  but  was  confuted  about  tlifl 
events  of  the  past.     In  this  case  an  betvdit;  Cntn  [ 
alcoholic  ancestors  was  present.'* 


Tben  thexe  are  cases  of   persons  who  havaj 
inebriates  or  intoxicated,  and  have  since  I 
total   abstainers,    but  from  unkno«ro  oaa 


nly  manifest  all  tlie  signs  of  into3dcation.     Dr. 

ere  rouf! tides,  1",  that  sirmptoms  of  aleoboHc 

nini;  cannot  l>e   Irutiteil  ob   evidence  of  llio 

MCfliate  use  of  alcohol  ;  2",  that  the  exopssive 

"  of  alcohol  leaves  a  pertnaneut  4lefect  or  itn- 

I  DO  the  brain,  wluoh  wilt  go  down   into  the 

» with  great  certainty.     The  author  mrs  that 

presents  these  facts  as  a  sort  of  preliminary 

rvey  of  a  comparatiTely  unknown  field.     The 

uhject  is  of  so  great  and  so  far-reaching  interest, 

at  we  trust  the  Burvey  wiU  1^  speedily  pushed 

>  completion. 


aturei 


THE  LAST  GENERAL  MEETINO  Of  the  English 

iety  for  peychicfil  research  there  was  sjome 
di8cus.^ion  over  Mr.  Myers's  paper  on  multiplex 
personality,  whicli  was  published  in  the  Piincteenth 
century  for  Noveml>er,  and  an  extended  account 
was  given  by  Mr.  Myers  of  some  obeervations 
made  by  Mr.  Gurney.  Dr.  A,  T.  Myers,  and  him- 
*  at  a  meeting  in  Paris  of  the  Sot^'iet^de  {jsychol- 
gie  physiolo^que.  At  their  conclusion,  Prof. 
Henry  Sidgwick,  who  was  occupying  the  chair. 
made  some  remarks  on  the  general  subject  of 
psychical  research,  which,  both  because  of  their 
import  and  the  distinguished  reputation  of  the 
speaker,  will  undoubtedly  cany  much  weight 
nd  attract  very  general  attention  among  scien- 
|flc  men.  Professor  Sidgwick  uaid  that  the  soci- 
%y  for  psychical  research  had  now  reached  an 
fiportant  crisns.  The  work  prepared  by  Me^i-s. 
aey,  Myers,  and  Ptxltuore,  entitled  *  Pbantasuis 
pi  the  living,"  —  of  which  we  will  give  our  readers 
kn  extended  notice  shortly,  —  was  about  to  be  put 
in  the  hands  of  the  public  ;  and  for  the  first  time 
the  scientific  world  would  have  l>efore  it  in  com- 
plete form  the  grounds  for  the  •  momentous  con- 
clusion '  announced  some  time  ago  by  the  authors 
of  the  book,  and  iu  which  he  (Professor  Sidgw^ick) 
uxia  entirely  dittpotsed  to  concur,  —  the  italics  are 
own.  —  that  the  mental  state  of  one  person 
;ht  affect  another  otberwiae  than  through  the 
channels  of  communication  by  the 
Bd  even  at  a  distance  so  great  as  to  ren- 
der a  pbysioil  mode  of  communication  very  diffi- 
cult to  conceive. 


bis  result  to  be  generally  accepted  by 
Profemor  Sidgwick  continued,  even 
those  now  most  opfKmed  to  psychical  research 
would  admit  the  great  importance  of  the  acbieve- 
mentfi.     However,  be  did  not  anticipate  any  such 


sudden  conquest  of  the  scientific  world,  though  he 
thought  that  this  failure  to  convince  would  result 
only  from  paying  no  attention  to  either  the  evi- 
<lence  or  the  reasoning  of  the  authors  of  '  Phan- 
tasms of  the  living.*  Undoubtedly  some,  not  a 
few  perhaps,  would  read  the  book  and  remain  un- 
convinced. Professor  Sidgwick  cited  as  ground 
for  this  expectation  the  "  thoughtful  and  in- 
structive address  of  Prof.  Simon  Newcorab,  pres- 
ident of  the  American  society  for  psychical  re- 
search, published  last  summer.  Profeaaor  New- 
comb  Jiad  imdoubted^y  given  serious  and  candid 
attention  to  the  subject  before  pronouncing  the 
discouraging  opinion  that  the  work  of  his  society 
had  ■*  almost  entirely  removed  any  ground  which 
might  have  oxistO'l  for  believing  tliought-trans- 
ferrence  a  reality."  While  welcoming  this  candid 
criticism  from  Professor  Newcomb  and  others. 
Professor  Sidgwick  could  not  accept  it  as  valid, 
for  it  mainly  rested  on  the  fact  that  the  English 
society  liad  constructed  no  theory  of  thought- 
transferrence. 


To  this  Professor  Sidgwick  answered,  and  we 
think  his  answer  fully  meets  the  objection,  that 
the  estfiblishment  of  the  fact  of  thought-transfer- 
rence,  and  the  framing  a  theory  to  account  for 
and  explain  that  fact,  are  two  very  different 
things.  The  oue  caimot  be  legitimately  rejected 
ijeeause  the  other  is  not  immediuiely  forthcoming. 
Still  the  crucial  point  is  to  exclude,  in  the  experi- 
menLs,  all  communications  through  the  recognized 
channels  of  sense  ?  and  Professor  .Sidgwick  ex- 
pressed the  hope  that  Professor  Newcomb,  and 
any  others  who  shared  his  opinion,  would  indi- 
cate exactly  how,  in  thetr  view,  ttie  exi)eriments 
could  be  made  more  conclusive.  Professor  Sidg- 
wick'a  entire  address  was  calm  and  judicial,  and 
his  avowal  of  his  belief  in  the  possibility  of 
thought-transferrence,  while  guarded,  is  a  serious 
blow  to  thtjse  who  have  been  doubting  the  value 
of  the  very  carefully  and  couscientioualy  con- 
ducted investigations  and  exi)eriQaent8  of  the 
English  society  for  psychical  research. 


That  Pasteue's  views  are  not  accepted  by  all 
was  shown  by  the  criticism  passed  upon  his  recent 
report  which  was  read  at  the  Academy  of  sciences, 
and  to  which  our  Paris  letter  alludes  in  this  num- 
ber of  IScience.  In  Paste m-'s  report  there  were  in- 
cluded 1,700  French  wlio  have  been  inoculated 
for  rabies.     M.  Colin,  a  veterinary  surgeon,  takes 
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exception  to  these  figures.  He  t)iiiik»  that  a  very 
large  numijer  of  do^sthat  have  bitten  people,  and 
supposed  to  be  rabid,  were  not  rabid,  and  points 
out  Beveral  other  possilile  errors  in  Pasteur's  de- 
ductions. 


The  tmsEEKLY  wramole  that  has  been  caused 
by  the  Quarterly  review  article  on  Mr.  Edward 
Ooese  has  greatly  excited  the  literary  mon  at  the 
universities.  Whatever  be  the  inerilH  of  the  case, 
from  this  distance  we  can  only  see  that  the  whole 
proceeding  is  derogatory  to  the  dignity  of  men  of 
literary  reputation  and  culture.  Journalistic 
quari-els  are  iisuuUy  of  no  Ijenefit  and  questionable 
taste,  hut  it  would  b«'  had  indc'e<l  if  the  outcome  of 
this  one  should  be,  as  one  English  crilic  insinu- 
ates, to  prove  that  at  on©  university  is  a  profe*- 
Bor  who  is  not  a  scliolar.  and  at  the  other,  one  who 
is  not  a  gentleman. 


THE  AMERICANISTS. 

The  sixth  session  of  the  Congress  international 
des  Americanists  was  held  in  September  last  at 
Turin.  It  may  not  be  auiiss  (o  say  that  the  pre- 
vious meetings  were  held  ut  Nancy  (1878),  Lux- 
emburg (1877).  Brueaels  (1879),  Madrid  (18»1),  and 
Copenhagen  (1883).  The  sixth  session  would 
have  hetm  held  last  year  had  not  the  cholei-a  pre- 
vented. The  eongress  held  its  meetings  in  the 
old  chamber  In  the  Carignau  pnlace,  whei^e  the 
deputies  of  the  Sardinian  kingdom  held  their  meet- 
ing, while  the  capital  of  that  kingdom  remained 
at  Turin.  M.  Deair^  Chamay  opened  the  real 
business  of  the  meeting  wiili  an  address  complain- 
ing that  too  little  attention  was  given  in  Europe 
to  the  study  of  American  history,  and  too  much 
to  that  of  the  east.  '*  Why,"  said  he,  "  men  care 
more  f  >r  the  discovery  of  a  finger  of  Venus  or  a 
toe  of  Mercury  than  they  do  lor  the  finding  of  a 
whole  city  in  America."  He  instanced  e8f>«?cmlly 
the  apathy  with  whicii  Maiidslay's  work  was  re- 
ceived in  England,  sayinj^  that  it  look  the  direct- 
ors of  the  Kensingt4>n  umseum  three  months  to 
make  up  their  tninds  as  to  whether  they  would 
accept  a  monolith  as  a  gift. 

The  tirnt  discussion  arose  on  apafier  read  by  M. 
Guido  Cora  on  the  Zeni  Brothers.  The  speaker 
delareit  that  the  well-known  map  which  goes 
under  the  name  of  the  Zeni  map  was  the  best  au- 
thority in  the  case.  He  recognized  the  Faroe 
Islands  in  Frislonda ;  Iceland  in  Islanda  ;  Green- 
land in  Engrrmolant ;  and  portions  of  North 
America  in  Estotiland  and  Drogeo.  M.  Beauvois 
thought  that  the  Zeni  explored  Newfoundland, 
while  M.  V.  Schmidt  argue«l  that    Engronelant 


corresponde<l   to  the  modern  Au^raii^nnlant  ac 
Norway. 

M.  Jiraine2  followed  with  a  very  long  and  > 
tailed  communication   on    the  migrntious  of  llu 
Carib  race.     In  his  opinion,  that  movement  wa 
by  the  Amazon  and  Orinoco  rivers.     Then   M.  \ 
Baron  de  Bave  presented  a  note  by  the  9ian]uis  i4' 
Monclar  with  reganl  to  a  trepanned  skull  from  thaj 
upper  basin   of  the  Amazon,   and  M.   Pigorini  i 
memoir  of  M.   Strobel   upon   pieture-wriHog 
South  America.     M.  Groasi  tinally   read   a  pafx 
upon  c^>ins  of  the  old  and  new  worlds. 

The  next  day  M.  Schmidt  pres<mted,  in  bebalf 
of  Dr.  H.  Rink,  a  paper  describing  the  EUldiDo 
tribes  of  the  extreme  west  and  esiMt.  He 
very  detailed  statements  of  the  mannena.cui* 
houses,  dress,  social  order,  myths,  and  tradtl 
of  those  tribes.  Dr.  Rink  agrees  with  Cap 
Hohn.  that  the  Eskimos  have  occupied  the  i 
of  Greenland  on  all  sides. 

A  description,  purporting  to  have  come  from 
Mr.  A,  S.  Oatschet  of  the  ethoologioal  bureau  at 
Washington,  of  the  Maya  dictionary,  was  thm 
read.  Witliout  doubt  it  is  of  the  greatest  irapor- 
tance  in  tlie  study  of  this  ancient  language,  and 
the  deciphering  of  the  old  inscriptions  in  that  lan- 
guage. The  dii'tiomxry,  or  rather  vocahularr. 
forms  part  of  the  Carter-Brown  lifirary  in  Provi- 
dence. The  <iictionnry  is  in  two  parts,  each  form- 
ing a  small  f]uarto  volume.  Part  i,  cootwins  llw 
Maya-S{miiish  part;  part  ii.,  the  Spuntsl>-Siara 
part.  It  was  probably  compose*!  !>etwe«i  liW 
and  1000.  It  is  name*J  after  the  monastery  «hei» 
the  author  lived,  Motul,  The  author  is  unkoowo. 
and  the  copy  in  question  is  not  tlie  original  nuutn-  • 
script,  but  a  copy.  According  to  u  somewlui 
minute  calculation,  it  was  estimated  tliat  the  vol- 
ume contained  about  15.400  terms.  Othen*  haw  i 
thought  the  number  higher.  It  gives  us  tli«  I 
Maya  tongue  as  it  existed  at  the  time  or  shortly 
after  the  conquest.  A  vote  was  passed  asking  the 
government  of  the  United  States  to  publJAh  the 
dictionary  at  its  own  expense.  The  congress  soob 
after  adjournetl,  after  providing  for  another  tne»(* 
ing  at  Berlin  in  1888. 


ARCHEOLOGICAL   ENIGMAS. 

The  meeting  of  the  Anthropological  society  of 
Washington  on  Nov.  16  was  devote<J  to  tlie  read- 
ing of  two  papers  hearing  on  the  antiquitT  of  mao 
in  America.  Mr.  G.  K.  GiU)ert.  chief  geologist  of 
the  U.  S.  geological  survey,  descrit>ed  minuUslJ 
the  finding  of  an  ancient  hea.rth  on  the  soutluda 
shore  of  Lake  Ontario,  at  the  IxHtoin  of  a  »rtJI 
aUiut  thirty  feet  deep.  The  foirmation  at  the  bn* 
of  which  the  hearth  was  discovered  is  one  of  * 
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Laeri«  of  shore-depoeita  left  by  the  receding  ice  of 
Inst  glacial  epoch,  Mr.  Gilbert  descrilied 
minatelv  the  manner  in  which  these  old  bt^aches 
were  built  up  by  moving  gravel  one  after  another 
by  a  tteries  of  inverted  itnbricotionB  or  overlap- 
pinKS,  and  relegated  the  hearth  in  question  to  one 
of  the  tirst  of  them  laid  down  in  this  particular 
series,  roughly  estimating  the  time  at  about  seven 
thousand  years  ago. 

Mr.  Gilbert  wis  followed  by  Mr.  W.  J.  McGee, 
who  descrilted  the  finding  of  an  obsidian  spear- 
head or  knife,  four  inches  long  and   beautifully 
chipped,  in  Walker  River  Cai\on,  Nevada.     The 
greatest  care  was  taken  in  removing  this  find,  and 
all   the  intelligent   forethought  which  a  trained 
geologist  could  exen-ise   was  u^d  to  mark  the 
exact  conditions  of  the  caae.     Not  the  slightest 
^E-^vidence  of  intrusive  burial  or  bank  veneering  ap- 
H/peared,  and  Mr.  McUee  was  convinced  that  the 
^kreapoD  was  deposited  when  the  stratum  contaiu- 
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ioif  it  was  laid  down,  the  time  being  approxima* 
lively  that  of  Mr.  Gilbert's  And. 

Mr.  John  Murdoch  reported  at  the  same  meeting 
the  discovery  of  a  pair  of  wooden  snow-goggles, 
like  those  now  used  by  EI»liiiuo  to  protect  the  eyes 
from  the  glare  of  the  sun  and  driving  snow,  in  a 
shaft  which  his  party  dug  at  the  depth  of  twenty- 
seven  feet  below  the  surface.     Mr.  Murdoch's  dis- 
^oovery  made  on  interesting  connecting  link  in  (he 
nterpretatiou  of  Mr.  Gilbert's  hearth. 
Two  of  these  tinds  were  neolithic  of  the  most 
advanced  type,  and  located  at  tlie  close  of  the  last 
acial  epoch  ;  they  certainly  start  ten  times  more 
aestions  than  they  answer. 

The  national  museum  has  lately  acquired  two 
cimens  from  ilifferent  parts  of  the  world,  which 
'introduce  an  element  of  confusion  into  archeologi- 
.  cal  speculations.  EJolh  of  them  represent  the  use 
^Lpf  stone  implements  of  the  very  rudest  type  by 
^peoples  ah4:>ve  savagery. 

^H    One  of  these  specimens  is  a  tn'bulttm,  or  thrr-sh- 

^■Uig-sledge,  from  Tunis.    It  is  a  low  bted;;e  or  drag 

made  of  two  planks,  seventy  inches  long,  nineteen 

inches  wide,  and  ten  inches   thick,   turned  up 


slightly  at  the  front,  and  narrowed  like  a  square- 
toed  shoe.  Three  stout  battens  across  the  upper 
side  are  securely  nailed  down.  On  the  under  side, 
just  where  the  flat  portion  commences,  are  seven- 
teen strips  of  iron,  like  dull  knife-blades,  ar- 
ranged in  two  rows  quincuncially.  Along  each 
margin  of  the  under  side  are  four  similar  dull 
blades.  All  the  remainder  of  the  bottom  is  occu- 
pied with  sixteen  rows  of  stone  teeth,  sixteen  in  a 
row,  arrange^l  quincuncially  and  projecting  alxiut 
an  inch.  These  teeth  are  notliing  but  hits  of 
jagged  quartz,  and,  if  picked  up  independently  of 
their  environment,  would  hardly  be  regarded  as 
wrought  by  human  hands. 

The  other  •  paleolithic  '  civilized  implement  is  a 
Spanish  RalUidor,  or  grater,  from  British  Hon- 
diu-as,  It  consists  of  a  plank  of  hard  wood  eigh- 
teen inches  long  and  ten  inches  wide,  into  which 
have  been  driven  nearly  two  thousand  bits  of 
quartz  no  larger  than  tiny  arrow-heads,  only  they 
are  not  chipi>ed  in  the  least,  and  are  less  Khajiely. 

With  such  material  jis  the  Gilbert  hearth,  the 
McGee  spear-head,  the  Murdoch  spectacles,  the 
Tunis  trUndiim.  and  the  Honduras  grater  accumu- 
lating around  us  every  day,  the  question  does  not 
seem  to  he  as  to  the  antiquity  of  man,  but  nhether 
or  not  archeology  wiJl  help  us  in  ascertaining  his 
pristine  condition  on  this  continent.  Dismissing 
the  tribuluni  (llie  stone  furniture  of  one  of  them 
would  stock  an  African  poleolitliic  cabinet),  we 
have  evidence  which  would  satisfy  some  minds 
that  at  the  end  of  the  glacial  ep^xsh  there  lived 
men  who  built  fires,  chipp+»d  oljsidian  miist  beauti- 
fully, and  wore  snow-goggles,  while  in  the  nine- 
teenth century  A.D.  men  were  stilt  in  the  lowest 
story  of  the  stone  period.  O.  T.  M.\SON. 


THE  HEALTH  OF  NEW  YORK  DURJNQ 
OCTOBER. 

The  health  department  estimates  that  on  the 
Ist  of  October  the  population  of  the  city  of  New 
York  was  1 ,449,«.'5ti.  Of  this  numl^r,  2.977  die<l 
during  the  month,  which  was  an  increase  of  210 
as  compared  with  September:  1,275  of  these 
deaths  occurred  among  children  under  five  years 
of  age.  There  was  a  marked  reduction  of  deaths 
from  diarrhoeal  disease?.  The  maximum  mor- 
tality from  this  cauw?  was  in  the  nu»nth  of  July, 
wlien  no  less  than  1,3^82  deaths  t<x)k  place  ;  in 
August  this  was  reduced  to  706  ;  in  Septemlier. 
to  470 ;  and  in  October,  to  334,  only  aUmt  one- 
sixth  the  mortality  of  July.  Fifty-eight  more 
deaths  are  chargeable  to  consumption  than  in 
the  preceding  month,  although  the  average  for 
October  is  about  that  of  other  montlia  of  the  year. 
But  18  peiBons  died  from  scarlet-fever,  —  a  small 
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number,  cozutidering  the  eize  and  circumstances 
of  the  great  metropolis :  in  fact,  the  mortality 
from  this  cxiuse  during  the  entire  year  baa  been 
remarkably  low.  Diphtheria,  on  the  other  hand, 
liaa  markedly  increased,  there  being  recorded  IftS 
deaths,  as  against  85  for  September.  This  is  the 
largest  number  of  deaths  since  February,  with  the 

c^eptif.n  of  the  month  of  May,  when  exactly  the 

me  nam  her  of  deaths  occurred  as  in  October.    A 

■spondiag  incjeafie  in  this  disease  is  noticeable 

the  ciry  of  Brooklyn.   Diphtheria  is  vpry  preva- 

nt  in  other  cities  as  well,  notably  in  St.   Louis 

md  Chicago.     The  largest  number  of  deaths  in 

any  one  day   in    the    month    was    118,  on    the 

aist     The  largest  daily  mortality  of  the  year  was 

840,  on  the  8th  of  July. 

The  mean  temf^rature  for  October  was  54.90° 

IF.,  vliglitly  below  the  mean  for  the  past  ten  years, 
lliat  Wing  .56.33°  F.     At  3  P.M.   on  the  12th  the 
bhermomeier  registered  the  highest  temperature 
Bf  the  month.  78"  F.     The  mean  for  the  past  ten 
rears  in  October  is  7J>  6"*  F.     The  lowest  tempera- 
Lre  was  83"  F.,  at  6  .\.M.  on  the  17th,  the  mean 
for  the  ten  years  l^einj;  35.3"  F.    The  rainfall  dur- 
ing the  month  amount^^d  to  3.07  inches,  the  avtr- 
;e  for  the  decode  l»eing  3.34  inches.     Taken  as  a 
hole,  October  of  the  present  year  may  be  looked 
>n  as  an  average  October,  differing  in  no  im- 
Ttant  respects  from  the  ^ame  mouth  in  other 
^ears. 

CO-OPERATION  IN  A  WESTERN  CITY. 

The  American  economic  tissociation  is  to  l»o 
ommended  for  the  practical  and  educiitional 
^alue  of  its  publications.  This  association  has  an 
bject  in  view,  and  that  object  is,  by  historical 
nd  statistical  inquiries  and  exaniinations  into 
ftual  conditions,  to  reach  conclusions  which  will 
^il  in  solving  the  social  and  economic  questions 
3w  BO  prominent. 

Following  Professor   James's  admirable  mono- 

apb  on     •  The  relation  of  the    modem  munici- 

lity  to  the  gas-supply.'    which  attracted   such 

ride  attention,  the  association  publishes  this  his- 

pry  of  ci>operation  \a  the  city  of  Minneapolis, 

hrowing  light  ujton  one  of  the  most  im|x>rtunt 

ba^es  of  the  lal)or  problem.     Dr.  Shaw  has  had 

be  opportunity  of  observing  the  development  of 

be  most    successful    example-s    of    co-<>i>eration 

rliich  this  comitry  has  yet  furnished,  and  in  a 

ar  and  pleaising  style  has  sketciied  their  orgau- 

E:vti):»n,  growth,  and  results. 

The  most  valuable  part  of  this  mon<>graph  is 

thai  giving  the  history  of  the  co-ojwrative  coopers 

Co-op«raticrt%    in    a    wentfm  vity.      Hy    Aubkkt   Suaw. 
kitttnora,  Amrrictm  econom.  ivuoc,  1886.    8°. 


of  Minneapolis.  In  the  introduction,  reference  is 
made  to  the  marvellous  growth  of  Minneapolis, 
now  the  largest  wheat-receiving  market  and  flour- 
milling  centre  in  the  world  ;  the  daily  capacity  of 
the  mills  being  about  thirty-five  thousand  barrels. 
To  supply  the  demand  for  barrels  requires  about 
seven  or  eight  lujndred  coopers,  a  large  majority 
of  Ihf  m  working  in  co-operative  shops. 

The  co-t^perative  movement  in  I  his  city  dates 
from  the  spring  of  1868,  when  several  journeymen 
coopers  informally  ofjened  a  co-operative  shop. 
This  experiment,  owing  to  the  want  of  proper 
organization  and  management,  was  short-lived. 
A  like  attempt  in  1870  came  to  an  end  for  similar 
reasooe. 

In  1870  began  those  experiments  which  have 
made  Minneai»olis  the  milling  centre  of  the  world, 
and  iia  a  consequence  this  city  became  a  coopers' 
Mecca.  From  1871  to  1874  the  journeymen  coop- 
er's were  able,  through  their  union,  to  secure  good 
terms  from  the  '  bosses.'  But,  owing  to  the  con- 
stantly increasing  number  of  cooper.4,  employ- 
ment l)ecame  precarious,  and  wages  wern  forcetl 
down.  To  escape  the  unjust  and  often  tyrannical 
treatment  of  the  bosses,  a  number  of  the  journey- 
men decided  in  1874  to  organize  a  co-operative 
com[>auy  upon  business-like  principles. 

In  November,  1874,  the  Cooperative  barrel 
manufacturing  company  xvas  incorporated,  and 
buBioet-s  was  commenced  with  a  l»rotherhtXKl  of 
sixteen  men,  each  making  an  initial  investment 
of  Hfteen  dollars.  The  most  important  features 
of  the  company's  by-laws  "are  those  which  pro- 
vide that  all  meml)era  mu.st  be  equal  shareholders, 
and  that  the  gains  or  losses  of  ihe  business  are  to 
be  apportioned,  not  pro  rata  among  the  members, 
but  ifi  propjrtion  to  the  work  they  have  done. 
Losse.s  and  gains  of  a  different  sort  — for  exam- 
ple, those  resulting  from  the  work  of  hired  help, 
from  outside  ventiues  undertaken  by  the  associa- 
tion, gains  from  the  appreciation  of  real  estate,  or 
losses  from  fire  or  from  non- paying  crcdiUjrs  — 
are  to  be  apportioned  equally  among  the  mem- 
l>er(*.  The  di?tiuction  between  the  two  kinds  of 
profit  and  loss—  one  kind  affecting  the  men  as 
capitalists,  and  the  other  kind  affecting  them  as 
laliorer^ —shows  keen  economic  insight,  and  has 
great  practical  value." 

From  its  meagre  beginning  in  1874,  this  co-op>- 
erauve  enterprise  has  prospered,  until,  in  March, 
1880,  the  prtaident  of  the  company  estimated  the 
ca.sh  value  of  its  assets  at  $58,000,  its  total  liabil- 
ities not  exceeding  |13,000.  In  addiiiou  to  this, 
the  entire  membership  of  ninety  are  estimated  as 
property-holders  to  an  average  amount  of  at  least 
$3.<XM)  each.  A  majority  of  the  members  own 
homes,  and  of   this  number  it  is  interesting  to 
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note  that  probably  two-thirds  were  aided  by  co- 
operative building  and  loan  aasociatioos.  Dr. 
Shaw  attributes  this  remarkable  success  to  co-op- 
eration ;  for,  so  far  08  he  is  aware,  no  cooper  out- 
side of  the  co-operative  shops  has  similarly  pros- 
pered. 

The  Iiistory  of  the  other  six  cooperative  barrel 
companies  given  in  this  ciiapter  is  in  the  main 
similar  to  that  first  noted. 

From  the  experience  of  these  corapanies.  Dr. 
Shaw  concludes  that  they  are  superior  in  stability 
to  the  non -co-operative  shops  ;  that  co-oijeratora 
as  proprietors  au<l  capitalists  have  a  manifest  ad- 
vantage in  comi)etition,  for,  if  necessary,  tbey 
can  dispense  with  profits  upon  capital,  and  rely 
for  support  upon  their  wages  as  working^men. 

The  lessons  learned  from  the  experience  of  these 
coopers  can  be  applied  in  other  branches  of  co- 
operation, especially  where  piece-work  is  possible, 
or  where  labor  ha^  greater  relative  imi>ortance 
than  capital  in  production. 

The  account  of  the  Co-operative  agricultural 
c<>lony,  established  near  Minneapolis  in  April, 
1886,  contains  many  valuable  suggestions  :  and,  if 
this  colony  meets  with  the  success  indicated  by 
present  prosjjects,  it  will  doubtless  lead  to  the 
eatablishment  of  other  co  0[)erative  colonies.  A 
co-operative  agricultural  colony  is  apt  to  suggest 
the  idea  of  a  communistic  body  like  the  Shakers  ; 
and  to  corrwt  this  notion  Dr.  Sbaw  thus  distin- 
guishes them:  ''Communism  and  co-<.»peration 
are  antiiKxlal  in  principle.  Communism  denies 
the  right  of  private  property.  Co-ojwration  pro- 
poses to  enable  the  destitute  to  acquire  private 
property.  Communism  usually  asserts  control 
over  family  relations,  and  it  Bacrihces  personal 
liberty.  Co-operation  adds  to  the  lil)erty  of  the 
individual  because  it  enables  him  to  '  pay  the  price 
of  his  industrial  freedom  ;'  and,  as  I  have  shown 
in  the  case  of  the  coopers,  it  supplies  the  condi- 
tions that  ai*e  most  favorable  to  the  family  insti- 
tution." 

In  giving  an  account  of  co-operaljve  profit-shar- 
ing in  the  Pillsbury  mills  he  says, ''From  the 
employers'  stantt-fMiiut,  I  have  Mr.  Pillsbury'tj  as- 
surance that  it  p.^yH."  It  brings  about  pleasant 
relations  between  employer  and  employee,  and 
works  to  mutual  advantage.  The  system  is  not, 
however,  without  its  inconveniences  and  petty 
annoyarices. 

Thy  Minneapolis  co-operative  mercantile  com- 
pany was  established  by  the  co-operative  coopers 
in  1885,  and  its  success  has  been  very  satisfactory, 
Tliere  is  no  reason  why  this  form  of  co-operation 
which  has  proved  so  advantageous  to  working- 
men  in  England  should  not  have  like  results  in 
this  country. 


In  addition  to  those  co-operative  indn 
mentioned  above,  Minneapolis  has  a  co-opemttTV 
laundry,  a  co-operative  painters'  aasociation,  co- 
operative building  associations,  and  oUier  co-o^ 
erative  enterprises  whose  forms  of  orji^anitttioQ 
are  admirably  sketched  in  this  monograph. 

Dr.  Shaw  attributes  the  fresh  impulse  now  br- 
ing manifested  among  workingoaen  to  join  m  civ 
operative  effort  chiefly  to  the  growUi  and  activjlfB 
of  the  knights  of  labor.  I 

Co-0()eration  is  not  prescribed  as  a  iiaDaoea  for 
all  the  present  ills  of  labor.  The  aatbor  nc- 
ognizes  that  there  mast  be  improvement  alM^ 
many  lines,  but  holds  that  within  certain  limits 
co-oj)eration  has  not  only  immediate  applicabilitj. 
but  also  great  remedial  virtue.  Tlie  moral  eflectd 
are  reckoned  its  highest  success.  It  makes  rorn 
provident,  temiierate,  and  self-reliant.  Co-opef»- 
tion  is  not  a  reUgion,  and  calls  for  no  renuz»ci*- 
tiouH.  It  is  merely  a  question  of  husineea  adrw- , 
tage,  and  those  engaged  in  it  would  not  beaitale  lo| 
give  up  the  system  if  their  condition  would 
bettered  thereby. 

This  contribution  to  the  labor  literature  of  ike" 
day  will  doubtless  be  widely  read,  and  Irad  lo 
good  results. 


PARIS  LETTER, 

The  very  sad  and  unexpected   news  of  T  '  I 
Bert's  death  reached  us  yesterdajf  exfitinp-  tp     ^ 
surprise,  as  it  was  scarcely  known  1 1 
As  a  politician.  M.  Bert  was  a  man  <  •; 
strong  opinions ;    and     his    an ti -clerical    etIoi>. 
which   soon    became  an    anti-religious    warru- 
made  him  many  bitter  enemies.     As  lo  his  v  :!. 
in  Tonquin,  it  can  hardly  be  appreciated,  as  ii  LiA 
only  begun.     As  a  scientist,  M.  Bert  had  aJready 

been  virtually  dead  many  years.     He  h.^'^     ' ' 

entirely  given  up  work  of  a  physiologiL 
his  attention  being  given  altogether  to  ponn. 
have  had  the  pleasure  of  meeting  M.  Bert  two^c 
three  times  in  his  laboratory,  and  of  listeni 
some  of  his  conversations  with  bis  as^iht^nisl 
he  was  disc^ussing  new  experiment*  and  v3 
ing  the  methods  that  ought  to  hv  foUowwl ;  astd, 
as  he  spoke,  uhw  ideiis  npijeared  to  be  constaotlj 
coming.  With  a  trained  and  intelligent  corpDof 
assistants,  he  would  have  done  great  work.  Bl» 
head  was  ever  full  of  new  ideas,  of  ingtmii»«* 
methods,  but  he  required  aasistants  to  catch  lis 
ide^  as  they  came,  and  t<^>  work  according  tf> !»»» 
directions. 

At  a  recent  meeting  of  the  Academy  of  sdi'nr"**. 
M.  Pasteur  read  an  interesting  paper  on  tl»H  prog- 
ress of  anti-hydrophobic  inoculation.  Up  to  t^ 
3l8t  of  October,  2,490  persons  ha<i  been  treated  u 
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after  having  been  bitten  by  rabid 
ibly  rabid  animah.  Of  thie  nuinlwr, 
rere  natives  of  France,  among  whom  the 
bg  deaths  were  ten,  —  I  in  170.  The  num- 
i^ases  of  hydrophobia  recorded  in  the  Paris 
lie  la  \u11aLI3'  ten  or  twelve  per  annum  ; 
the  year  ending  November,  1885.  it  was 
^one.  Since  that  date,  only  tlxree  cases 
tcurred.  One  was  a  person  who  had  been 
by  M.  Pasteur,  while  two  were  persons 
id  not  lieen  so  treated  Ufx)n  the  wiiole, 
rtality  otnong  those  tieated  wna  tihown  to 
it  less  than  among  those  not  treated.  The 
[nportant  point  in  M.  Pasteur's  paper  is, 
e  treatment  must  not  be  the  {^ame  in  all 
i  that  where  the  wounds  intlicted  are  of  a 
I  nature,  in  tlio  face  especiHlly.  stronger 
ire  required.  .Such  was  the  treatment  in 
pof  the  nineteen  Russians,  who,  it  will  be 
jhered.  were  sr-nl  here  from  SmolenHk  after 
f  been  severely  bitten  by  a  rabid  wolf.  One 
kring  treatment,  and  two  others  a  few  days 
lird.  Pasteur,  fearing  for  the  safety  of  the 
I  treated  thera  anew,  ending  with  very 
Woaes,  which  he  bt^lievea  is  the  reason  for 
prvival.  In  aioes  where  there  are  severe 
■  of  the  head  or  face,  he  now  proceeds  as 
y :  on  the  tirst  day  he  use^  medulla  virus  13 
|rt  at  U  o'clock,  10  days  old  at  4,  and  8  days 
VI  on  the  second  day,  at  the  same  hours, 
B  medullii  virus  of  6,  4.  and  2  days  respee- 
[  on  the  third  day,  medulla  virus  of  t  day. 
^tment  on  the  fourth  day  is  the  same  as 
ifirst,  that  on  the  fifth  the  same  as  on  the 
^  and  the  sixth  as  on  the  third  ;  on  the  sev- 
p  usee  a  4-day  medulla,  on  the  eiglith  a  H- 
I  the  ninth  a  3-day,  and  on  the  tenth  a  1> 
Idulla.  Tlje  process  may  be  repeated  two 
p  times.  M,  Pasteur  has  used  this  method 
Iwo  months  in  cases  sncb  as  those  men» 
f  with  good  results.  Part  of  the  paper  was 
i  to  the  effect  of  anti-hydrophobic  treat- 
jf  riogs  after  inoculation,  the  results  in  dogs 
Ixaclly  the  same  as  in  man,  ex{)eriments 
[showTi  that  prompt  action  and  high  doses 
be<=8nry.  just  jis  in  the  case  of  hydrophobia 
[  human  beings.  The  paper  was  heartily 
fled  by  the  raembers  of  the  academy. 
Icret  of  Lyons,  in  the  course  of  his  studies 
nt  Egyptian  funeral  rites,  has  given  some 

to  the  perfumes  then  in  u?e;  and  by  means 

lical  knowledge,  aided  by  some  inscrifK 

ient  laboratories,  he  has  been  able  bo 

ingredients  com|H)sing  some  of  them, 

kyphi'  and  'taai,' which   were  used  in 
and  Rome  after  the  conquest  of  Egypt. 

Las  reproduced  from  the  old  Egyptian 


formulas,  '  tasi  *  being  compounded  of  etorax, 
benzoin,  myrrh,  and  other  resins,  while  *  kyphi  * 
is  made  from  roots,  leaves,  and  seeds  of  difl'erent 
plants. 

A  new  treatment  of  phthisis  is  proposed  by  Dr. 
Berjon  of  Lyons,  entirely  different  from  the 
liacleriological  treatment  recently  projiosed  hy 
Cantani,  and  unsuccessfully  tried  by  several  Ital- 
ian and  Spanish  physicians.  The  new  treatment 
is  based  on  the  fact,  demonstrated  by  Cl.  Bernard. 
that  some  gase^^,  such  as  sulphuretted  hydrogen, 
which  cannot  tie  inhaled  without  danger,  can  be 
introduced  into  the  digestive  tract  through  the 
rectum,  passing  off  through  the  lungs  without  in- 
convenience after  being  absorbed  by  the  mucons 
membrane  of  (he  rectum  and  passed  through  the 
circulatory  system.  Dr.  Berjon  uses  carbonic 
acid  mixed  with  sulphydric  acid.  Tuberculous 
patients  have  shown  much  improvement  under 
this  treatment,  though  the  reason  for  it  is  not  ob- 
vious, and  M.  Berjon  does  not  explain  why  he 
uses  the  gasc;^  named  rather  than  others.  Under 
thi*  new  tn^atment,  it  seems  that  after  a  time  the 
purulent  discharge  ceases,  nocturnal  sweating 
disappears,  there  is  a  u»arked  increase  in  weight, 
but  the  kmcilli  are  still  present.  Dr.  Berjon's  ex- 
periments are  so  very  recent,  that  their  results 
cannot  j'et  be  Judged.  Those  who  desire  full  in- 
formation uf»on  thiti  subject  are  referred  t-o  the 
Semaine  mMicak  of  July  14  and  Got.  *J<),  1880. 
Tlie  same  method  has  been  tried  in  cases  of 
asthma,  and  with  good  results.  Tlie  reason  for 
this  is  enigmatical,  but  the  subject  is  well  worth 
investigation. 

Dr.  (Juilbeau,  a  liiind  professctr  in  the  Inslitut 
national  for  the  blind,  has  conceivtnl  and  put  into 
execution  the  excellent  idea  of  e8tat)li8hing  a 
museum  lo  contain  samples  or  specimens  of  all 
articles  sjiecially  devised  for  the  use  of  the  blind. 
He  has  already  made  quite  a  collection.  This 
museum  will  contain  much  to  interest  not  only 
those  deprived  of  sight,  but  the  general  public  as 
well,  as  it  will  present  in  a  graphic  manner  a  his- 
tory of  the  efforts  made  to  increase  the  comfort 
and  the  knowledge  of  the  blind.  The  display  of 
the  different  kinds  of  letters  invented  for  reading 
by  touch  is  verj'  complete,  containing  all  varieties 
introduce<l  since  Hatty's  first  large  letters  in  relief 
and  Braille's  improvement,  up  to  the  latest 
methods. 

Hinne  time  ago,  M.  Moissan,  a  young  chemist, 
had  a  letter  read  before  the  Academy  of  sciences, 
announcing  that  he  had  been  able  lo  isolate  from 
hydri>fluoric  acid  a  new  suljstance  possessing  very 
peculiar  qualities,  and  which  he  tielieved  to  be 
lluor.  A  committee  was  appointed,  and  at  the 
meeting  of  the  academy,  00  Monday  last,  I  heard 
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part  of  5L  Delray's  report  upon  the  subject. 
After  having  recalled  past  experiments  in  that 
direction.  M.  Delray  stated  that  M.  Moissan's 
method  consisted  in  submitting  hydrofluoric  an- 
hydric  acid  to  the  action  of  very  strong  electrical 
influence  and  intense  cold  (frora  —  23^*  to  —  bV  C). 
After  two  or  tliree  hours  of  this  treatment,  a  ^b% 
is  obiainod  which  it  does  not  seem  possible  cm  be 
any  thins  but  fluor. 

The  ancient  Sorbonne  re-opened  its  venerable 
doors  some  days  ago ;  M.  Lavisse,  professor  of 
modern  history  in  the  literary  faculty,  delivering 
the  opening  address,  A  new  chair,  that  of  phys- 
ical geography,  has  been  created,  which  will  be 
filled  by  M.  Velain.  a  geologist. 

The  Slusee  du  Louvre  some  lime  ago  received 
several  fine  s{>t»cjraens  of  Persian  art  of  very  great 
antiquity.  They  consist  of  a  aeries  of  warriors, 
in  relief,  natural  siate,  of  enamelloti  and  colored 
bricks.  They  come  from  the  palace  of  Darius,  In 
Susa,  having  been  brought  thence  by  M.  and 
Mme.  EHeulafoy.  These  specimens  of  Persian  art 
are  the  first  that  have  been  fttund.  and  have  ex- 
cited much  admiration  here.  Unfortunately  the 
venerable  warriors  ore  not  as  weli  suited  by  the 
climate  of  Paris  as  by  that  of  the  .Suwian  province, 
the  dampness  of  the  air  disagretMng  with  them  ; 
an<l,  lo  prevent  the  cruinhting  of  IheHe  remains  of 
the  great  Dariua's  palace,  they  are  to  he  submitted 
to  a  preservative  process,  —  heating  to  a  high  tem- 
perature after  having  been  covered  with  sperma- 
ceti. The  operation  will  be  an  extensive  one,  as 
each  brick  must  be  treated  separately. 

Among  the  Ixjoks  receutly  published,  I  would 
call  Hfjecial  atteuti(»n  to  Vulpian'a  second  vohmie 
on  diseases  of  the  spinal  cord,  which  came  from 
the  press  two  days  ago.  In  this  excellent  work 
the  able  physiologist  makes  known  all  that  his 
clinical  experience  and  physiological  exi>eriments 
have  tattght  liim  these  many  years.  A  gootl  book, 
also,  is  fh.it  of  .\lex.  Peyer  :  '  Atlas  de  microscopie 
clinicpi«e.'  It  is  a  collecHon  of  a  great  number  of 
figures  relating  to  ^Kithological  substaoces  and 
morbid  products.  Each  plnte  is  accompanied  by 
a  lengthy  explaniitiou.  This  lx)ok  will  prove  very 
oeeful  to  the  practitioner  as  well  as  t<>  the  student, 
and  is  gotten  up  in  very  handsome  style.         V. 

Parts,  Nov.  13. 

NOTES  AND  NEWS. 
The  annual  report  of  the  surgeon-general  of 
the  navy.  Francis  M,  Gunnell,  says  that  8,429  pa- 
tients in  the  navy  were  treated  during  the  year, 
with  32  deaths,  —  less  than  1  to  1 62.  lie  com- 
plains that  the  navy  ha^  not  sufficient  induce- 
ments in  rank  and  pay  for  young  physicians  to 
become  medical  officers,  while  the  army  has  many 


applicants.  An  appropriation  ia  urged  for 
low-fever  hospital  at  Widow's  Island,  near 
mouth,  N.H. 

—  Commander  Schley  has  received  the 
chronometer  voted  to  him  by  the  Maryland 
lature  as  a  te-itimonial  in  consideration 
bravery  and  efficiency  in  the  rescue  of  Lieuti 
Greely. 

—  Qaa  has  recently  l>een  discovered  at 
places  in  Indiana  in  supposed  paying  quani 
The  following  places  are  reported  lo  bare 
which  have  been  sunk  to  a  successful  end  : 
and  Muncie  in  Delaware  county,  and  Kokoi 
Howard  county.  Prospecting  is  bt- ing  carri 
in  most  of  the  larger  towns  of  northern  lodii 

—  Captain  Anderson  of  the    Norw«inAn 
Hebe  reports  to  the  U.  S.  hydrographic  offi« 
on  Aug.  24,  1886.  while  in  the  Indian  Ooe»l 
52  south,  W  17'  east),  a  tremendoue  &ea  paeea 
vessel,  looking  as  if  it  had  come  from  shoal 
The  sea,  just  before  jmd  after  the  paspape  o 
wave,  was  perfectly  smooth ;  light    •  i^ 
time  from  the  south-east.      No  sr.i  i 
taken.     The  charts  in  this  hx-iilily  ^;i               i^ 
iogf,  and  the  captain  is  of  the  opii              J 
wave  may  have  been  due  to  an  earthquakt*. 

—  The  FVench  ministers  of  foreign  aHatn 
of  public  instruction  will  shortly  place  hefc« 
Chamber  of  deputies  a  projel  de  Im  relatli 
literary  and  artistic  copyright,  in  order  to  4 
out  the  conclusions  of  the  Berne  internal 
convention. 

—  The  president  and  council  of  the  Rojt 
ciety  have  awarded  the  ('opley  medal  to 
Elmest  Neumann  of  Konigst»er;: .  frr  Iia 
searches  in  theoretical  optics  am  1  '  oai 
and  the  Davy  medal  to  Jwm  Cli:  Uosai 
Marignse  of  Geneva  for  his  researcheb  on  aC 
weights.  Prof.  S.  P.  Langley  of  Aile];h«ny 
was  a  warded  the  Rumford  medal  for  hie  resetti 
on  the  sjiectnim  by  means  of  the  bolotneter. 
the  same  time  Francis  Galton,  F.K.S.,  and  1 
Guthrie  Tait  were  nominated  for  th»!>  royal  in« 
the  former  eminent  for  his  stHlistical  int|d 
into  biological  phenomena,  and  the  latter  fo 
various   mathematical   and    physical   resean 

—  In  a  pneumatic  street-car  system  for  wh 
patent  has  recently  been  granted,  air  is  coro|in 
at  a  central  station,  and  distributed  thrtuigli 
to  reservoirs,  situated  between  tlie  tracks  am 
low  the  street  siu-faee,  at  points  an  the  road 
supplies  of  compressed  air  for  the  poeutiMti 
comotives  are  needed.  Tanks  on  lh«*  looooi 
hold  sufficient  compressed  air  to  pro|it*l  it 
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>re  the  supply  is  re- 

'ly  adjusted  tap- 

-voir  with  the 

'letails,  was 

tanf^ible 


i'live- 

;<r  and 

<  II  iiients  ; 

liDspitals, 

At  the  pres- 

oiir  [>oi>ulation 

I  li«^   probleios  of 

.■iy,  (Kiving,  etc.,  so 

'  ')t'  this  compilatioD  is 

irct'ly  illustrated  with 

.11  iiH  present  conditions. 

.•r    Boston    are    especially 

.!'•  TiMith  census  of  the  United 

:<  '  of  wages,  necessaries  of  life, 

-.  Hirikes  and  lockouts,'  by  J.  D. 

•  •ij;:)i    long   delayed,   makes    a    very 

i'.;iiaii<'e,  as  its  contents  throw  a  flood 

iihon  the  condition  of  the  laboring classee, 

I  iloubtless  aid  in  the  solution  of  the  ques- 

D«)  strikes  pay  ? '    It  appears  that  during 

r  1880  there  occurred  702  strikes  or  lock- 

Of  these,  details  were  obtaineil  regarding 

6,  or  less  than  one-third.   As  a  consequence 

3  236  strikes  and  lockouts,  there  was  a  loss 

e«  of  $3,711,097.     If  the  same  proportion 

through  the  others,  there  was  a  direct  loss 

aborer  of  nearly  1 12,000,000,  or  fully  one 

t  of  the  total  wages  paid.     Tliis  takes  no 

b  of  industries  which  wtre  broken  up  or 

away  in  consequence  of  such  strikes.     An 

lation  of  the  comparative  tables  of  wages 

»t  indicate  that  the  results  in  raising  wages 

>en  commensurate  with  this  loss. 

cxx>rding  to  the  vital  statistics  of  Grermany 

S,  4,091  males  and  1,200  females  couunitted 

The  methods  of  self-destruction  were  as 

:  hanging,  8,507  ;  drowning,  1,177  ;  shoot- 

L ;  poison,  382 ;  cutting  their  throats,  112  ; 


throwing  themselves  under  railroad  trains,  77 ; 
throwing  themselves  from  heights,  49. 

—  Captain  Gager  of  the  steamship  Louisiana 
reports  to  the  U.S.  hydrographic  office  at  New 
Orleans,  that,  on  his  last  trip  from  New  York  to 
that  port,  he  found  an  almost  entire  absence  of 
current  in  the  Gulf  Stream.  Captain  Gager 
states  that  this  has  generally  been  his  experience 

^hen  the  water  in  the  Mississippi  was  unusually 
and  connects  the  absence  of  Gulf  Stream 
it  with  this  fact.     This  is  not  unusual  after 
"iig  northerly  wind. 

—  The  Boston  medical  and  surgical  journal 
s:iys,  that,  in  estimating  human  character,  the  ear 
affords  a  better  criterion  than  any  of  the  other 
features.  An  ear  which  presents  no  well-defined 
elevations  and  depressions  indicates  selfishness  and 
want  of  delicacy  of  perception.  The  possessor  of 
a  thick,  well-shaped,  highly  tinted  appendage,  set 
well  forward,  is  usually  ungrateful,  grasping,  and 
lucking  in  depth  of  feelings.  A  thin  ear  indicates 
keen  susceptibility  ;  an<i  an  c  ar  that  projects  from 
the  head,  alertness.  A  broad  ear  is  more  coarsely 
practical.  The  perfect  ear  is  one  which  lies  close 
to  the  head,  and  is  gracefully  rounded  with  pretty 
curves,  strong  lines,  and  firm,  delicately  tinted 
cartilage. 

—  Numerous  instances  have  been  recorded  of 
late  in  the  medical  journals,  of  the  complete  re- 
union of  portions  of  fingers  which  had  been  cut 
otf  from  the  hand,  in  some  cases  by  the  knife,  and 
in  others  by  the  axe.  In  one  case  a  man,  in  cutting 
kindlings  for  the  morning  fire,  accidentally  (;ut  otf 
the  end  of  his  thumb.  He  had  gone  from  the 
place  some  twenty  feet,  when  he  returned,  picked 
up  the  end.  wijied  it  and  replaced  it,  binding  it  in 
its  original  place  as  nearly  as  [wsible.  The 
wound  united ;  and  the  finger  is  now  us  good  as 
ever,  pave  that  its  sensibility  is  somewhat  dimin- 
ished. In  another  case  a  boy  chopi)eil  off  the 
ends  of  three  fingers.  He  was  seen  by  a  physician 
three  or  four  hours  after  the  accident.  The  ends 
of  the  fingers  had  l)een  found  in  the  snow,  and 
were  brought  to  him.  He  attached  them,  and 
two  of  the  three  united. 

—  A  physician,  in  a  letter  to  the  Medic(d  record, 
narrates  a  case  in  which  one  of  his  i)atients,  who 
is  suffering  from  dyspepsia  accompimied  by  the 
eructation  of  gas.  burned  his  hair,  eyebrows,  and 
mustache  by  the  ignition  of  some  of  the  gas  as  it 
came  from  liis  mouth,  while  at  the  time  he  held  a 
lighted  match  in  his  hand. 

—  At  a  recent  meeting  of  the  New  York  patho- 
logical society  a  case  was  reported  in  which  a 
negro  child,  which  dietl  at  the  age  of  two  months. 
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had  but  one  lung,  the  left.  The  right  was  rudi- 
mentary, and  had  nevprlieen  mllat<?il,  Tlie  heart 
was  also  malformed,  having  bui  one  auricle  and 
one  ventricle,  both  being  the  left. 

—  The  yetc  York  mi'dical  record  has  the  follow- 
ing, not  very  flatteriDK  account  of  the  family  of 
the  great  Caesar  :  •*  In  ihe  Claudian-Juliun  family, 
beginning  with  Julius  Caesar  himself,  and  ending 
with  Nero,  we  have  an  almuBt  unbroken  line  of 
neuroses.  Caesar  himself  was  epileptic  ;  but  prolw 
ably  the  disease  developed  late  in  life,  from  ex- 
posure and  excesses,  and  did  not  much  affect  his 
health.  Augustus,  his  gjand-uephew,  had.  it  is  be- 
lieved, writer's  crump.  Julia,  his  daugliter.  seems 
to  have  l)een  little  more  than  a  nymphomaniac  ; 
she  had  an  imbecile  sou.  Til>erius  was  a  man 
naturally  heturlless,  cruel,  and  licentious ;  in  his 
later  years  he  seems  to  have  lost  all  moral  sense, 
and  illustrated  the  most  shameless  sensibility 
and  cruelty.  Cali>;ula»  reputed  great-grandson  of 
Augustus,  was  epileptic  as  a  boy.  badly  formed 
and  weak-minded  aa  a  naan.  He  stuttered,  was 
insomnious,  and  apparently  luul  Itallucinations. 
Claudius  was  also  «  cak-minde<l.  timid,  and  credu- 
lous, with  untjteaiiy  gnit.  we.ak  knees,  shaking 
head,  and  dribbliri*,'  lijis," 

—  In  speakinjj:  of  the  preservation  of  dead 
bodies.  UaHlurdrs  medical  monthly  m,ys  that  Ed- 
ward I.,  who  died  in  18(>7,  was  found  not  decayetl 
four  hundred  and  sixty-three  years  subsequently. 
The  flesh  on  the  face  was  a  little  wEisted,  but  not 
putrid.  The  body  of  Canute,  who  died  in  1017, 
was  found  frejih  in  1706.  Thoae  of  Willitim  the 
Conqueror  and  hh  wife  were  perfect  in  l!i22.  In 
156it  three  Itoman  soldiers,  in  the  dress  of  their 
country,  fully  equipped  with  aruis,  were  dug  out 
of  a  fjeat-ma-ss  near  Al»erdeen.  They  M-ere  quite 
fresh  and  plump  after  a  lapse  of  abiut  tifteen  hun- 
dred years.  In  1717  tlie  IjHxlies  of  Lady  Kilsyth 
and  her  infant  were  enibahneU.  In  1790  they 
were  found  as  jjerfect  as  in  tho  hour  tliey  were 
embalmed.  Every  feature  and  limb  was  full. 
The  infant's  features  were  as  composed  as  if  he 
had  only  been  asleep  for  eighty  yenrs.  His  color 
was  as  fresh  and  his  flesh  as  plump  and  full  as  in 
the  perfect  glow  of  health.  The  smile  of  infancy 
and  innocency  was  on  his  lips.  At  a  little  dintimce 
it  was  diillcult  to  distinguish  whether  Lady 
Kilsyth  was  alive  or  dead. 

—  The  British  schooner  Souvenir  (Captain 
Fraser)  reports  to  the  U.  S.  hydrographic  ottice 
that  they  encountered  a  very  severe  electric  storm 
on  the  24th  of  November,  off  Block  Island.  A 
heavy  gale  was  blowing  from  south-west  to  west. 
There  was  terrific  squalls  with  remarkably  bril- 
liant lightning  and  tremendous  thunder,  and  tor- 


rente  of  rain.     The  veeeel  was  cjooapi 
with  St.  Ellmo's  fue,  and  the  sea  ■was  fi 
phorescfnce.     The  compasses  and  bai 
very  greatly  affectecl,  the  former  varying 
to  three  points  either  way,  and  tbe  merctinri 
latter  trembling  and  *  pumping'  violeotlr* 

—  During  the  annual  meeting  of  the  Aan 
society  of  microscopis't^  at  Chautsiuqua, 
last  August,  some  of  the  members  under  <i 
of  the  *  working  session  committee.'  eoUectt 
means  of  a  surface-net,  quite  a  number  oC 
water  forms  from  Ihe  lake.  The  Crustaoiai  I 
included,  of  the  Copepo^ia,  two  &pe.  i  ^i 
mufi,  two  of  Cyclops,  and  one  ea<  !  i 
and  Ergasilus  ;  of  theCladocera,  tben^  «a+^iv=  I 
Daphoella  brachyura  (Uevin).  Daphnia  t 
stromii  (Schoedler),  Chydorue  spbBericu*  (C 
Muller).  Leptodora  hyalina  (Lilljebcirg)  ;  aJm] 
odaphnia  and  Bosiuina.  The  CViJstacea  w« 
in  the  liands  of  Mr.  O.  S.  Fellows  for  iA 
edition,  who  will  report  at  the  next  meeti&ci 
association. 

—  The  Brazilian  government  h»«  (»ppro|l 
ten  thousand  dollars  for  an  n  --nl  € 
ment-station,  and  inquiries  are  I  'del 
for  a  compLitout  specialist  to  t^ke  cbaige 
There  is  an  agricultural  school  near  Ball 
charge  of  Dr.  F.  M.  Draenert,  a  German,  ba 
far  tliere  are  no  experiment-stations  in  the  a 

—  Despatches   from   Buenos  Ayres  cUM 

cholera  is  on  the  increase  tliere.  Serentofl 
ctLses  and  nine  deaths  were  reported  in  ti)e« 
one  day.  In  Rosario  thirty-four  new  cum 
twenty-five  deaths  occurred,  am!  at  Ga 
twelve  cases  and  6ve  deaths. 

—  A  case  of  actinomycosis  i^  r>:uit  to  r*j 
Springfield,  III.,  in  the  person  of  a  Touniq 
emph^yed  in  a  manufacturing  est-  "  "  i 
that  place.  Its  common  name  is  •  li 
appears  as  a  tumor  of  the  jaw.  Ai  '- 
ing  cattle  and  swine,  it  very  rarely  :i  ( 
lieings.  This  is  certainly  true  for  LUi?«  «.m< 
although  thirty  cases  are  said  to  Imre  txx'^il 
Germany  in  four  years.  It  is  a  disease  canl 
a  vegetable  j^rasite,  the  actlnoniycia  or  ra, 
gas.  Some  place  this  parasite  among  the  S 
mycetes,  others  among  the  fungi.  TIi«  il 
may  also  appear  in  the  lung«  ami  in  lite  iMM 
Tbe  germs  are  supposed  to  enter  tbe  ja 
decayed  teeth  or  tbe  tonsils,  and  tb( 
tumor  shows  itself  at  the  angle  of  the 

—  The  nineteenth  annual  meeting 
sas  academy  of  science  was  held  at  Gmfx^ria,  1 
Nov.  17,  18,  and  19.     The  welcoming  add 
given  by  Pres.  A.  R.  Taylor  of  the  Sute 
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I  evening  lectures  by  the  president  of 
fcy,  Prof.  E.  L,  Nichols,  of  the  Univer- 
flas,  on  '  The  eky/  and  by  Prof.  John 
jlnner.  of  the  Unirersity  of  Indiioa.  on 
^U,  professional  and  unprofessional.'  Tlie 
rtK  papers  were  rend  :  F.  H.  Snow,  Rain 
jIn  K«naaa  ;  E.  B.  Cowgill.  Jletet^rs  of  the 
ain  ;  T.  U.  Dinsinore,  jnn.,  The  meteors 
loud  lH>m  :  T,  H.  Din^more,  jun,  nnd  A. 
[>k8,  Color-blindness  in  the  State  normal 
E.  L.  Nichols,  On  black  and  white  ;  W. 
Jin.  On  «ome  curves  allied  to  Lissajou's 
E.  L.  Nichols  and  W.  S.  Fnmklin,  A 
nary  note  on  the  electro- motive  force  due 
ignetism  ;  E.  B.  Cowgill,  On  the  niagnotiza- 
a  ring  ;  T.  H.  Dinsmore,  jun..  A  new  illus- 
of  the  arc  liKbt  ;  D.  S.  Kelly,  The  coal- 
»5of  Lyon  county  ;  Ro^»e^t  Hay,  Historical 
of  geological  work  in  Kansas ;  A.  H. 
leon.  Additional  notes  on  history  of  peolop- 
k  in  Kansas  :  F.  H.  Snow.  On  the  species 
iota  leaves  in  the  museum  of  the  University 
isns ;  Jo6e]ih  Sava(^(»,  Pink  and  white  ter- 
Of  New  Zealand  ;  Concretionary  forma ; 
Hay.  Naturnlgasin  eai'tem  Kansas  :  G.  H. 
and  J.  T.  Willard,  Preliminary  report  on 
y  of  the  natural  gaaes  of  Kanaaa  ;  E. 
,  Miscellaneous  chemical  notes  ;  G.  H. 
ind  J.  T.  Willard,  Some  notes  on  the 
,tion  of  lithium,  and  on  ita  occuiTence  in 
J  gpriniff  in  Jewell  county.  Kan. :  On  some 
waters  of  Kansas  :  E.  H.  S.  Bailey.  On 
lition  of  the  lime  solution  in  wliich 
;te<l  in  the  &traw-y»aper  manufacture; 
klin,  Proximate  analysis  of  Artemifiia 
L.  E.  Sa>Te,  A  preliminary  analysis  of 
lus  niolli3imus(loco  weed)  ;  J.  T.  Willard, 
iations  in  the  8Ugar<-onlent  of  Sorghum 
with  an  account  of  some  eflTorta  to  iin- 
Ihe  bpeciea  ;  T.  H.  Dinsmore,  jun.,  Newdia- 
apparatus  ;  T.  H.  Dinsmore,  jun.,  and 
Picken,  Notes  on  the  etTects  of  oxygen  on 
life  ;  M.  A.  Bailey,  Tlie  minus  sign  ;  B.  B. 
Figtirate  series  ;  A-  R.  Thompson,  Ethics 
animals  ;  J.  A.  Udden,  Some  mounds  on 
Creek.  SIcPherson  county  :  John  D,  Parker, 
nds  in  Oa vis  county  :  J.  II.  Mead,  Explora- 
mong  the  Pueblo  ruins  of  New  Mexico  ;  L, 
the.  Notes  on  the  humming-birds  ;  N,  S. 
dditions  to  the  catalogue  of  the  birds  of 
;  L,  L.  Dyche.  List  of  birds  observed  near 
t*8  Peak.  Las  V>ga8,  N.  Mex.,  with  notes  ; 
vf.  Note  of  the  occurrence  in  Kansas  of 
ippi  shapper.  or  alligator  turtle  ;  F.  W. 
a  new  variety  of  a  rare  Sunoran  rep- 
Kansas  ;  J-  R.  Mead,  List  of  the  fresh- 
MoUusca     of   Sedgwick    county ;   E.    A. 


Poj)enoe,  A  list  of  Kansas  Hymeuoptera  in  the 
museum  of  the  state  agricultural  college  ;  C.  L. 
Marlatt,  On  the  cetlar  saw-fly  ;  W.  Knaus.  On 
the  distribution  of  species  of  Kansas  Coleoptera  : 

E.  A.  Pofienoe,  A  revised  list  of  the  Coleoptera  of 
Kansai^;  C.  L.  Marlatt,  Notes  on  the  ovijKisitiou 
of  the  Buffalo  tree-hopiier  ;  F,  H.  Snow,  A  pre- 
liminary list  of  KauRas  desmids  :  W.  A.  Keller, 
man  and  M.  A.  Carleton,  Second  list  of  Kansas 
parasitic  fungi ;  W.  A.  and  Mrs.  Kellerman, 
Kansas  forest-trees  identified  by  leaves  and  fruit ; 
J.  H.  Carruth,  Scraps  of  Iwtanical  history  ;  F.  H, 
Snow,  A  list  of  plants  collected  in  New  Mexico  by 
the  scientific  expeditions  of  the  Univereity  of 
Kansas. 

—  Messrs.  Ticknor  &  Company,  Boston,  an- 
nounce the  publication  of  Goethe's  '  Faust,  a  com- 
mentary,' by  Denton  J.  Snider  (2  vols..  12^,  t3..50). 
This  is  a  treatise  on  the  greatest  of  German  poems, 
giving  its  history,  critical  standards,  and  outline, 
antl  analyses  and  explanations  of  all  the  scenes 
and  situations,  as  seen  from  a  philosophical  point 
of  view. 

—  The  seventh  annual  meeting  of  the  American 
society  of  mechanical  engineers  was  held  iu  this 
city  from  Nov.  29  to  Dec.  8,  Vice-President  Towne 
presiding  in  the  alsence  of  President  Sellers. 
The  opening  address  was  a  review  of  ihe  early 
history  of  steam-engines  in  this  country,  by  Hora- 
tio A!len.     The  following  papers  were  read  :  Prof. 

F.  Reuleux.  Friction  iu  toothed  gearing;  Prof.  R. 
H.  Thurston,  Friction  of  non-condensing  engines  ; 
A.  Wetls  Robinson.  Dredging  macliinery  ;  Benja- 
min Baker,  The  workmg-stress  of  iron  and  steel ; 
Andrew  C.  Campbell,  A  new  conkograph ;  Prof. 

G.  Lanza.  Strength  of  shafting  ;  William  Kent, 
Henling  capacity  of  water-gas:  Professor  A Iden, 
Formulae  an<l  taldes  for  calculating  the  effect  of 
reciprocating  parts  of  high-speed  ejigines  ;  Wil- 
liam Covvles.  Fire-boats;  GJeorge  H.  Barrus,  The 
new  calorijueter  ;  Oberlin  SraitS,  Intrinsic  value 
of  special  tools  ;  W.  E.  Partridge.  Capitars  need 
of  high-priced  labor.  Among  the  topics  discussed 
were  the  following :  Transmission  of  power  by 
flying  rope  ;  Practical  value  of  the  sand-blast  for 
spar|.»ening  Hies  ;  Feed-pumps  and  injectors;  Ef- 
fects of  exposure  upon  aluminium  bronze  ;  Anneal- 
ing-furnaces for  small  gray-iron  castings;  Grit 
in  Krtnding-rooms.  yards,  and  shops;  Expansion 
and  contraction  of  drawing-paper;  Cutting  of  in- 
tricate lem|jleta  from  very  thin  metal ;  Equipment 
of  mechanical  engineering  lalH>ratory  ;  Problems 
for  students  of  mechanical  engineering  in  the  last 
year  of  their  regular  course  ;  Power  re(|uired  to 
drive  modern  American  machine-tools.  The  oflS- 
cers  elected  for  the  ensuing  year  are,  president. 
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0«3rge  II.  Balx'ock ;  vice-presidentp,  Joseph  Mor- 
Kfto,  jun.,  Charles  T.  Porttr.  Horace  S.  Smith ; 
managers.  FrefTfrirk  G.  C'oggin,  John  T.  Haw- 
kins, Thomas  R.  Morgan,  sen,:  treasurer,  William 
H,  Wiley. 

—  It  is  announced  that  tiie  British  governoaent 
has  taken  poaeesstcm  of  the  island  of  Socotra,  in 
the  Indian  Oceiui,  heretofore  belonging  to  the 
imamat  of  Muscat.  For  umuj  jears  the  British 
government  ha<l  sulieidize*!  the  governor  of  the 
island,  but  hail  had  no  direct  conti*ol  over  it. 
Socotra  lies  atx)Ut  120  miles  enst  of  tape  Guarda- 
fni.  near  the  entrance  to  the  Unlf  of  Aden,  and 
in  the  direct  route  of  vessels  passing  lieiw»?en  Suez 
and  India.  The  island  is  70  miles  long  by  20  miles 
broad,  with  an  area  of  alj<Jut  1,>XW  square  miles, 
and  a  population  of  nearly  ri.CKK),  mostly  Arabs. 
negroes,  and  Portuguese.  A  ratjge  of  granite  and 
limestone  mountains  extends  through  the  middle 
of  the  island,  rising  in  places  to  a  height  of  5,000 
feet.  The  low  coast-lands  are  fertile,  producing 
aloes,  dragon's-blood  and  other  gums,  taaiarinde, 
dates,  and  tobacco. 

—  Snow  hall,  for  the  uses  of  the  natural  history 
dey)Hrtment  of  the  University  of  Kansas,  at 
Lawrence,  was  formally  dedicated  on  Nov.  17. 

—  The  government  of  Queensland  is  taking 
vigorous  measures  to  guar^l  that  colony  against 
the  rabbit-plague  mentioned  in  Science  of  Nov.  12. 
A  rabbit'i>ro<if  fence  of  wire  netting  will  be  erected 
along  tbe  iKvuiidary-tine  l^etween  Queensland  and 
New  South  Wales,  with  an  extension  of  a  hundred 
miles  northward  along  the  boundary  of  South 
Australia.  Fnr  this  purfx^se,  2,550  miles  of  fen- 
cing wire  and  450  miles  of  wire  netting  have  already 
been  purchased  in  England. 

^  While  the  question  of  the  advisability'  of 
women  studying  medicine  is  lieing  discussed,  the 
women  are  settling  it  for  themselves  by  tutering 
the  medical  stibools  in  no  inconsiderable  number. 
At  Zurich  twenty-nine  are  now  pursuing  that 
study  ;  in  Loudon,  forty-einht ;  and  at  Paris,  one 
hundred  and  three.  At  the  latter  eighteen  have 
obtained  their  diplomas  of  doctor  during  the  pa?t 
seven  years. 

—  An  unsinkable  lifelx>at  recently  patented  by 
a  genth-man  in  Buffalo,  N.Y.,  iHJseesses  some 
novel  feftturea.  The  entire  lower  part  of  thel>oat 
is  fille«l  with  sheets  or  slabs  of  cork,  set  up  edge- 
wise and  fastened  together.  Above  this  is  a  filling 
of  rushes,  set  up  vertically  and  having  their  ends 
rendered  water-proof.  Alx)ve  the  cork  and  nishes 
is  a  water-tight  deck,  which  separates  the  lower 
half  of  the  boat  from  the  upper  half,  where  seals 
are  provided  for  crew  and  imssengers. 


LKTTEl:S  TfJ  THE  EDrWR^ 
Fort  Ancient,  Warren  county,  OhiO' 

Havdjo  recently,  ux  Koropony  with  M 


HohueK  and  OharU^a  M.  Kinith,  s  iMtvd   s.oin« 
more  noted  itm-ient  w<)Tkn  <>f  Obi'  i 

one  mentioned  alxivo,  I  have  cu 
wordfi  in  rej^nrd  to  \\m  pr  ■■    ■  * 
interest  to  genenil  reit.i 
This  work  Lns  btjeu  h 
readers  interested  in  our  aiixitjniJ! 
it.     The  tirBt  notice  and  plan  ^tyv- 
folio'    (IWm).      Both   plan  and 
copied  by  Calob  At^Al«r  in  lun 
volniUR  of    the  TranKHrtinus  <tf 
quurian  soricty  (1 8*20 j.     About  1 

wiis  earcfiUly  Burveycd  by  Prof.  J    

scription  and  pl«t  bciog  publinheit  ii- 
tiou«  iif  the  AM(tc»intion  of  Aiu*?rirMU   ,• 
UMturaliKt*t  iXHA'i).     This  plat  wns  ct>pu.J  h\ 
and  Diivis  in  'Ancient  nionumenLs.'  and    i$>  tli 
from  \tbtcli  all  Kiibsi-tpidit  tlgnres  hav*-    i»<u 
It  is  quite  aoenrate  in  the  main  :   »4>    u«ih.rt\ 
fact,  that  another  complete  eurvey   iimy    b«-  d 
uuneceHHftry.       Some  ftligbt  corr»*ctJt»ns    mig 
made  ;  but  these,  with  two  exccptiona,  whieh  ' 
uaoied,  are  of  minor  iniportnnco. 

As  remarked  by  S<pii(3r  and  Davis,  tht«  Is  •• 
the  moat  exteusive,  if  not  the  most  ♦  ^ 
of  this  olasa  in  the  entire   wt!«t."     It 
the  best  preserved,  tbo  main  -     •*•  ^ 
but  little  from  the  plough  ; 
ing  uninjured  siivr  at  X\\y  p.>: 
cuts  through  it,  juid  at   a  fuw   placnw  wber* 
have  been  recently  formed.     As  rnrthrn 
but  little  HO  long  aa  they  are  coti  ' 
it  is  more  than  probable  that  we 
tare  (with  the  excfiptions  h«  t     ' 
when  abandoned  br  thoHe  Ii  '  tng  audi 

it.  For  example  :  the  wall  ui  .  .  .:..ji.;er  lOid  I 
figure),  in  the  north-eastern  comer,  altbuogb 
o]ieu  field,  shows  uo  signs  of  nmUiirial  wearaij 
height  beiug  now  a  little  ov(>r  niuetecn  fe( 
width  at  baae  sixty-seven  fei«t,  —  almrwt  «•«»«< 
measurements  given  by  Atwater.     l'.>  >i 

top  are  some  large  trees  whostt  tcmiIk 
exposed.     With  the  exception  of  a  U^.t 
tlie  point  mentioned,  the  wall  thruughoot 
Uie  unbroken  forest. 

EvidencpH  of  wearing  are  okieervable  at 
the  ravines  it  croRses,  and  a  few  of  tb«> 
lieH  a]>pear  t<«  have   beeu   worn 
bviilt  (a  fact  also  m«>ntioiicd  t>y 
mo«t  cascH  tho  lulnntation  of  the-    wa  . 
shows  that  these  exiRted  when   it    w 
Professor  Locke  states  timt  tJje  "  f>tn* 
several  places  carried  down  ijjU»  mrin-  ■ 
one  hundred  feet  deep,  and   at    an    n- 
degrees,  cronsing  a  $trtamtrt  at   L\r 
by  showers,  must  often  swell  to  n  p* 
But  in  all  instances  the  embattkm«*ut  n^ 
to  within  three  to  eight  feet  of  the  stream."^ 
our  visit  was  during  an  unusually   dry 
the  ravines  contained  uo  water,  the   iadii 
served  did  not  bear  out  what  ttt»#MiiH  f..  h, 
Professor  Locke's  language,  —  (< 
ly   crossed  tl»e  ravines  :  on  the  ' 
to  show  that  the  wall  Btoppcd   >>u    i 
points  reached  by  the  strcamlela   in    • 
water.     It  is  true  tliat  at  some  poix 
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tkrunKh  by  th»?  pressure  of  water  ftccimin* 
hiud  it,  hut  iu  all  the-ne   cases  it  is  upjmreiit 
•    h^en  fonued  sitioe  tbe  wall  w«« 
,  point   did  w<-    obsor\t»  a  break 

L     ....  ~     ^ ..-lur    I^jckf's    survey.      This    is 

'fii  the  loug.  ciirv»;d  Btretch  ilirectly  «»afit  from 
llip  en-cjiUpd  *  two  larg^  mounds'  are  rejjre- 
on  the  plat. 

bese  r»vines  were  defended,  a«  is  quite  prob- 

i  uiuat  havf  been  by  some  other  meftna  tliau  a 

f  earth,  which  could  not  have  withstood  the 

\r-  ••■'  ":;.h  a  single  rainy  eeason. 

b  wftL}   is   built  chiedy  of  earth  (eom- 

u  numt  plaoi^s  of  day)  Kath<ered  from 

ijaoent  mirfact*,  and   from   the   interior   ditch 

it  exiflta,  it  is  iiartially  nuderlaid  at  numerous 

■with  stones,  which  in  some  casea  were  laid  up 

This   was   noticed   at     the    north-wpstem 

,  whert?  the  wall  has  been  ent  through  tuajake 

it  the  turnpike,  and  also  at  tbi<  extrunie  Hnutb- 

corner.     At  almost  every  point  where  a  slight 

I  been  made  for  a  farm-road  or  other  purpose, 

were  ob»*erved. 


generally  crossed  at  the  upper  terminUB  by  a  wall  of 
the  ordinary  height,  the  ridgo  iuiiuediately  otitHide 
being  cut  down  several  feet  so  as  to  present  a  steep 
slr.])e  corresponding  vrith  the  outside  of  tlie  wall. 
This  gives  the  appearance  of  a  terrace  on  the  hillside 
a  few  feet  below  the  wall.  On  the  other  hand, 
where  similar  ridges  form  approaches  to  the  Houth 
portion,  and  also,  at  some  places,  to  the  north 
portion,  the  defeuces  are  formed  by  raising  the  wall 
considerably  above  the  ordinarj'  height. 

The  iathmuB,  or  point  where  the  oppohite  wuIIb  ap- 
proach nearest  to  each  other,  just  north  of  the  »o- 
cftllf-d  '  two  large  njonntls,'  is  undefended,  tlumghun 
the  right  or  east  side  the  ascent  m  by  n«»  means  diffi- 
cult;  the  declivity  on  the  wert  forms  a  Hufflcient 
defence  without  u  wall.  The  plat  at  this  point  is 
slightly  erroneous,  aa  the  wall  on  the  west  side  does 
not  extend  quite  so  far  north  oh  represented.  It  is 
possible  that  this  extension  was  made  theoreticallv, 
on  the  nuppoKJtion  that  the  waiih  which  is  apparent 
here  (shown  in  Atwater's  fignrel  hafl  carried  away 
the  wall.  That  a  small  portion  of  the  extreme  end 
was  carried  do^^'n,  is  true,  bat  the  ridge  on  which  it 
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lOeoTge  Kidge,  who  lives  near  the  two  mounds 
lOrth-eaHtem  corner,  and  who  has  for  yeans 
A  the  fort,  iuhists  that  the  wall  is  to  a  cousider- 
ttent  underlaid  with  stone.  This  foct  is  aluo 
med  by  Squierand  Davis,  who  state  that  "  they 
<er-ujom,  and  aeem  for  the  roost  part  to  have 
aken  from  the  river."  This  is  certainly  an 
•■  they  are  almost  entirely  of  flat  pieces  of 
ine,  showing  no  indications  of  having  been 
Kr'om.  BQch  as  coald  be  obtained  on  the  surface 
mediately  below  the  brow  of  the  hill, 
two  points  at  the  isthmus,  or  neck,  marked  on 
iat  'two  laruf  mounds,''  are  not  'monnds' 
rly  w>  c«lle<1,  but  the  elevated  termiuutions  of 
lis  on  the  sides,  the  opening  here  being  an  im- 
I  gateway.  The  point  at  the  extreme  sonth- 
1  comer,  marked  on  the  plat  '  mound, ^  is  only 
r»ted  portion  of  the  wall  thrown  up  to  defend 
f  approach  at  this  point, 
of  the  moHt  interesting  facts  observed,  of 
mention  hub  not  herutofore  been  made,  is  the 
tit  methods  adopted  of  defending  the  more 
'  les.  On  the  north,  these  approaches, 
lly  narrow,  ascending  ridges,   are 


runs  never  crossed  the  gap.  Besides,  in  the  original 
plat,  as  given  in  tlie  '  Portfolio,'  the  wall  is  represent- 
ed as  extt-nding  up  to  the  Ho-called  'wash'  ( which  is  not 
a  *  wa^h,'  but  a  small  land-slide),  and  stopping  there. 
I'he  wall  never  existed  along  the  top  at  this  iioiut. 

The  parallel  walls  starting  out  frcuu  the  two  mound* 
near  the  north-eastern  comer,  represented  in  *  Sup- 
plementary plita  A,'  Squier  and  Davis's  figure,  are 
entirely  obliterated  except  at  the  fence  crossings, 
where  slight  traccR  of  them  are  visible.  The  in- 
cluded mound  at  the  east  end  is  yet  distinctly  visible. 
Mr.  llidge  inforitied  us  that  he  has  discovered,  at  a 
depth  of  about  eighteen  inches,  a  jiavemeut  of  nUma 
reaching  from  wall  to  wall,  and  from  the  mounds 
eastward  over  a  hundred  yards.  We  had  an  oppor- 
tunity of  inspecting  this  at  only  one  point,  and  know 
nothing  further  in  regard  to  it  than  his  statement, 
which  I  believe  to  be  trustworthy. 

Some  of  the  problems  presented  by  this  work  are 
very  difficult  to  w:>lve,  though  others  can  be,  in  a 
measure  at  least,  satisfactorily  determined  without  re- 
sort to  mere  speculation. 

That  it  waF  built  and  intended  as  a  work  of  de- 
fence la  so  apparent,  that  it  ia  acaroely  possiblo  there 
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oald  b«  couflii'ting  (>]>iinrnm  on  this  point.  The 
lldtuAtion  chosoii.  un«l  the  cburacter  of  the  work, 
«eeiu  sufflcieut  to  place  this  conclusion  beyond  doubt. 
Yet  tliere  are  few,  if  any,  satisfact^iry  indications, 
aside  from  the  character  and  extent  of  the  work, 
that  any  portion  of  the  oucloHed  area  was  occupied 
for  any  consitlorable  length  of  time  an  a  village  Bite. 
That  a  work  <.»f  suoh  lua^nitndo  and  extent  could 
have  been  haAtily  caHt  up  for  temporary  protraction 
by  a  savage,  or  «»veu  by  a  serui-civilized  people,  is 
.  JncrtHlib]*?.  Moreover,  there  are  reasoiiH  for  believ- 
ing  that  the  whole  fort  was  not  built  at  one  period  of 
time,  but  waa  progressive.  The  southern  part  was 
tipparently  built  first,  the  northern  sectinu  lieiug  a 
subBoquent  addition,  made  posRibly  because  of  iu- 
creoHA  in  the  populatj>>n,  most  likely  by  the  incom- 
ing of  parties  or  clans  seeking  protection. 

On  tlie  other  hand,  the  evidences  of  long-continued 
occupation,  such  as  are  seen  in  and  about  other 
works,  — OS,  for  example,  the  Etowah  and  Messier 
groups  in  Georgia,  the  Cabokia  gruTip  in  Illinois, 
and  several  of  the  works  in  south-eastern  Missouri, 
—  are  wanting.  This  is  also  singularly  true  of 
several  other  noted  works  of  Ohio.  The  refuse 
and  cL^bris  of  u  populous  village,  occupying  for  a 
long  time  a  comparatively  limited  area,  could  not,  as 
is  proven  by  the  instances  referred  to,  be  entirely 
dissipated  by  siity  years  of  cultivation,  even  though 
carried  on  continuously.  The  areas  forming  the 
sites  of  some  of  the  moxuirl -builders'  villages  of 
south-eoHtem  Missouri,  aro  yet,  after  hiilf  a  century 
of  constant  cultivation,  a  foot  or  more  above  the  sur- 
rounding level. 

What  is  the  explanation  of  this  singular  fact  ?  I 
can  think  of  but  one  which  seems  at  all  satisfactory, 
and  that  is,  that  these  works  were  built  by  a  poputouR 
tribe,  which  was  being  pressed  step  by  step  before  a 
victorious  foe. 

Tbe  defensive  works  of  Ohio  present  to  me  no 
evidences  of  great  antiquity  :  indeed,  the  indications 
are  in  the  opposite  direction ;  and.  in  my  opinion, 
we  are  not  warrantod  in  assigning  to  them  an  ago 
antedating  the  latest  possible  period  which  we  are 
justified  in  fixing  upon  as  that  at  which  the  Indians 
first  entered  this  territory. 

I  give  herewith  a  figure,  from  a  sketch  by  Mr. 
Holmes,  sho\viug  that  part  of  the  wall  which  crosses 
the  field  near  the  two  mouuds  at  the  north-eastern 
comer,  including  the  part  where  the  turnpike  outs 
through,  moj-kod  d  hy  Squier  and  Davis. 

There  is  evidently  a  very  great  mistake  in  Dr. 
Locke's  estimate  as  to  the  amount  of  earth  in  the 
embankment.  If  we  take  the  length  of  the  wall  at 
four  and  one-balf  miles,  the  average  height  at  ten 
feet,  and  the  average  base  at  thirty-five  feet,  the 
volume  is  about  154,000  cubic  yards,  or  less  than  one- 
fourth  the  amount  given  by  Dr.  Locke,  his  estimate 
being  G28,«(X1  cubic  yards.  If  there  is  any  error  in 
my  figures,  it  is  such  as  will  overrun  the  tme  amount, 
rather  than  fall  below  it,  Cybvs  Thomas. 


Milk-sickness. 

In  the  milk-sickness  district,  referred  to  in  my 
lettt-r  in  Science  of  Nov,  26,  the  belief  prevails,  and 
a&sertiomi  are  made,  that  the  disease  disappears  so 
soon  as  tbe  land  is  cleared  and  cultivated,  and  some 
cite  iustaoces  where  denuding  tbe  land  of  its  forest- 
grow  tb  has  caused  the  disease  to  cease  ;  so  it  may  be 


set    down    a«    a    fact,  with    onnsi«ierablt.' 

that,  as  a  general  rule,  cN'srinR  and  culti 
land  removes  the  cause  of  the  disease,  an  ' 
to  tbe  contrary-  will  be  an  exception  t. 
I  can  refer  definitely  to  only  on»»  of  tbe'se  •. 
yet  I  have  heard  of  a  few  other*.  Dr.  \V.  o.  cmb 
of  this  place  teJls  of  a  farmer  in  HamKiir?  t^twaiiufl 
Jackson  county,  N.C.,  who  has  a  L  i"  lo 

closed  with  his  dwelling.     In  this  cn^ 
trees  and  some  of  the  native  ^rast^i*^,  oImj 
has  been  under  cultivation  for  twenty  years  on 
and  yet   whenever  cattle  are  turned  upon  that 
during  grazing  season  they  are  sure  to  die   with 
disease   in  a   few  day«.     From    what    I    iearoeti  i 
Macon  county,  N.C.,  if  they  were  not  practis 
my  credulity,  I  am  satisfied  that  that  oectia 
afford  isolated  exceptions  to  the  general  rule, 
lot  above  referred  to,  there  i«  no  wa»<?r  obi 
except  from  a  large  creek  of  swift-rfuwi. 
that  bounds  one  aide  of  the  lot.     In  : 
vicinity  there  is  no  milk-sick oe«aoat-< 
half-acre.  J.   W.   Waljki 

Pluo  Mountain,  Ga,  J>*a.  S. 


A  new  mammal  from  the  American  tnassic 

In  1857,   Professor  Emmons  (American    gwolq 
part  vi.  p.  03)  describtnl  the  left  lower  jaw  of  a  to 
mammal    from    the    Chatham     coal-field     in     No 
Carolina,  naming  it   Dromatheriuui   svlve«t 
description  was  based  njion  ooe   nearly   p«>rff« 
and    two    fractured    specimens.     The    first.  < 
specimen,  is  now  in  the  geological   mu»<tnm 

liams  college,  and  one  of  the  others  is  in  the  i^ 

tion  of  the  Philadelphia  academy.  Tbnnixb  (I 
kindne«9  of  Prof.  Samuel  F.  Clarke.  I  have  r«of«ir 
had  an  opportunity  of  comparini;  theee  rar» 
mens,  and  find  that  the  Philadelphia  fi««il  b«Ioni(Vl« 
a  genus  quite  distinct  from  Dromatheriuna,  and  aoiikf 
any  thing  hitherto  described  by  Profeesore  Own  m 
Marsh.  Tbe  jaw  is  two  thirds  as  laag  a*  that  if 
Drumatherium,  and  much  more  slender.  Tbe  tf  " 
physial  and  angular  portions  are  brukt-o  aw«y. 
faint  impression  upon  tbe  matrix  seems  to  inditxtal 
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the  coronoid  process  was  low.  Th<»  lower  b^  l-r  Ut.  :- 
downward  process  like  that  tn  Per«tn««.  1:  j^  .- 
certain  whether  the  inner  or  outer  a«^>«ot  ■.  ,,  7^r 
most.  The  teeth  are  represented  by  t\K-  ur!^' 
probably  the  second  and  fourth,  and  twos<vi-4iiv  1,0 
molars,  The  series  as  a  whole  occupy  a  gr««Mr 
linear  space  than  those  of  Dromatherium  Thtpfv 
molars  are  simple,  erect  cu^ps,  with  ■  pomtenot  tami 
cusp.  The  molan  give  the  principal  chiir«cur  Lft 
the  jaw.     Each  has  a  central   cone   ^  c  !•* 

smaller  cones  on  its  autetior  and    ;  ''V*- 

Hence,  together  with  the   jiltfnd>i    .1  .'tie 

jaw,  the  fossil  may  be  called  Mi  ^itm- 

tria.     In  the  drawing  the  dott<'''  (:••  ifct 

probable  shape  and  position  o{  th«  (vMtr  umH 
uiolars.  HasRT  F.  Ommw. 

PrlQcotou,  N.J.,  Dec  I. 


7C  ME\  AND  THEIR  DUTIES. 

honor  of  the  presidency  of  Hin-h  ji  Mtx'iety 
—  carrying  with  it.  na  it  lioe^,  the  duty  of 
at  Ih^  cioce  of  the  term  of  office  un  address 
B?  subject  of  general  interest  —  hns  Iwen 
omi»ared  tri  the  little  book  mentioned  in  the 
Jions  of  St.  John. — the  little  book  which 
•reel  in  I  he  mouth  but  bitter  in  the  belly.' 
oly  thank  yon  for  the  honor,  and  a-'k  your 
Rnce  as  to  the  somewhat  discursive  remarks 
I  am  about  to  intliot  up>on  you. 
!p  18  a  Spanish  proverb  to  the  effect  Hiat  no 
m  at  the  same  time  ring  the  hell  and  walk 
jir«x^ei*Pion.  For  a  few  moments  lo-niRht  I 
ring  the  Ik?I1.  and  being  thus  out  of  the  pro- 
I  I  can  glance  for  a  nioment  at  ihal  part  of 
»h  Is  merest.  At  firft  sipht  it  does  not  ap- 
E>  be  n  very  homogener»U9  or  well-ordered 
f»  for  the  individual  members  seem  to  be 
ing  in  every  direction,  and  even  Hometimes 
lulling  in  opfKJsite  ways ;  yet  there  la,  after 
lefinite  juovement  of  the  whole  nmsis  in  the 
Du  of  what  we  call  progress.  It  is  not  this 
$  movement  that  I  t^hall  Ppeak  of,  but  rather 
)  tendencies  of  individuals  or  of  certain 
i;  some  of  the  molecular  movements,  eo  to 
which  are  not  only  curious  and  interesting 
rnselves,  bm  which  have  an  important  l)ear- 
on  the  mass,  and  some  comprehension  of 
is  necessary  to  a  right  imderstanding  of 
resent  condition  and  future  prospects  of 
i  in  this  country, 

port  of  the  procession  of  which  I  speak  is 
Dp  of  that  body  or  class  of  men  who  are 
I  to  the  public  generally  as  'scientists,' 
Lific  men,'  or  '  men  of  science.'  As  corn- 
used,  all  these  terms  have  much  the  same 
Sance  ;  but  there  are.  nevertheless,  shades 
jnction  between  them,  and  in  fact  we  need 
other  terms  for  purposes  of  classification 
rather  heterogetxeous  mass  to  which  they 
plied.  The  word  •  scientist '  is  a  coinage  of 
wspaper  rejwrter,  and,  as  ordinarily  used, 
^comprehensive.  Wel^ter  defines  a  scien- 
being  *  one  learned  in  science,  a  savant,'  — 
I  a  wist*  man,  —  and  the  word  is  often  used 
8«ise.     But  the  suggestion  which  the  word 

deufs  •d'lrces  D«tor«  the  PLiloaopliiool  looloty  of 
fUm,  D.C..  Deo.  4,  Ifm,  bjr  John  1^.  Bmingn. 


conveys  to  my  mind  is  rather  that  of  one  whom 
the  public  supjKJse  to  l>e  a  wise  man.  whether  he 
is  so  or  net,  of  one  vvbo  claim)*  to  ln^  scientific.  I 
shall  therefore  use  the  term  '  scientist '  in  the 
brojidesl  seni<e.  aii  including  scientific  men.  whether 
they  claim  to  be  such  or  not,  and  thot-e  who  cli\im 
to  be  scientific  men  whether  they  are  so  or  not. 

By  a  scientific  man  I  mean  a  man  who  uses 
.scientific  method  in  the  work  to  which  hespecially 
devotes  himself  ;  who  ]x)sses.'«e  scientific  knowl- 
edge, not  in  all  departments,  but  in  certain  sini'ial 
fields.  By  scientific  knowledge  we  mean  knowl- 
edge which  is  definite  and  which  *'an  l)e  accurate- 
ly expreiwed.  It  Is  tnie  that  this  can  rarely  be 
done  completely,  so  that  each  {imposition  shall 
precisely  indicate  its  own  conditions,  but  this  is 
the  ideal  at  which  we  aim.  There  is  no  man  now 
living  wlio  can  properly  l>e  termed  a  complete 
savant,  or  scientist,  in  Webster's  sense  of  thr 
word.  Tliere  are  a  few  men  who  are  not  only 
thoroughly  scientific  in  their  own  8|x»ci!il  dej>arl- 
raenlH,  but  are  also  men  possessed  of  much 
knowIe<Ige  upon  other  subjects,  and  who  habitu- 
ally think  scientificaUy  upon  mc:>st  matters  to 
which  they  give  consideration  ;  hut  these  men  are 
the  first  to  admit  the  inooraplet-eness  and  sujter- 
ficifility  of  the  knnwledKe  of  many  subjects  which 
they  possess,  and  to  embrace  the  opjxtrtunity  which 
such  a  society  as  this  afTords  of  meeting  with 
students  of  other  hranchea  and  of  making  that 
specially  advantageous  exchange  in  which  each 
gives  and  receives,  yet  retains  all  that  he  had  at 
first. 

Almost  all  men  suppose  that  they  think  scien- 
tifically nixm  all  subjects  ;  but,  as  a  matter  of 
fact,  the  number  of  fiersons  who  are  so  free  fnjm 
personal  equation  due  to  heredity,  to  early  associa- 
tions, to  emotions  of  various  kinds,  or  to  tempora- 
ry disorder  of  the  digestive  or  nervous  machinery, 
that  their  mental  vision  in  at  all  times  achromatic 
and  not  ai?tigmatic.  is  very  small  indeed. 

Every  educated,  healthy  man  posseasee  some 
scientific  knowledge,  and  it  is  not  possible  to  fix 
any  single  test  or  characteristic  which  wUI  dis- 
tinguish the  scientific  from  the  unscientific  man. 
There  are  scientific  tailors,  bankers,  and  poli- 
ticians, as  well  as  physicists,  chemists,  and  biolo- 
gists. Kant's  rule,  that  in  each  special  branch  at 
knowledge  the  amount  of  science,  properly  so 
called,  is  equal  to  the  amount  of  mathematics  it  con- 
tains, corresponds  to  the  definition  ot  pure  science 
as  including  mathematics  and  logic,  and  nothing 
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eke.  It  also  correspontla  to  the  distinction  which 
most  persona,  consciously  or  unconsciotiBly,  make 
between  the  so-called  physicnl,  and  the  natural 
or  biological  sciences.  Moet  of  us,  I  presume, 
have  Tor  the  higher  mathematics,  and  for  the 
astronomers  and  physicists  who  use  them,  that 
profoiuid  respect  which  pertains  to  comparative 
igpootrance,  and  to  a  belief  that  capacity  for  the 
bigirar  branches  of  abstract  analysis  is  a  much 
rarer  mental  quality  than  are  those  required  for 
the  average  work  of  the  naturaliirt.  I  do  not, 
however,  propose  to  discuss  the  hierarchy  of  the 
sciences  ;  and  the  term  •  science '  is  now  so  gener- 
ally used  in  the  sense  of  knowledge,  more  or  less 
accurate,  of  any  subject,  more  especially  in  the 
relations  of  causes  and  effects,  that  we  must  use 
the  word  in  this  sense,  and  leave  to  the  future  the 
task  of  devising  terms  which  will  distinguish  the 
sciences,  properly  so  called,  from  those  branches 
of  study  and  occupation  of  which  the  moat  that 
can  be  said  is  that  they  b^ve  a  scienlific  side.  It 
is  a  sad  thing  that  words  should  thus  become  po- 
larized and  spoiled,  but  there  seems  to  be  no  way 
of  preventing  it. 

In  a  general  way  we  may  say  that  a  scientific 
man  exercises  the  inteUectuaJ  more  than  the 
emotional  faculties,  and  is  governed  by  his 
reason  rather  than  by  his  feelings.  He  should  be 
a  man  of  both  general  and  special  culture,  who 
has  a  little  accurate  information  on  many  subjects 
and  much  accurate  information  on  some  one  or 
two  subjects,  and  who,  moreover,  ia  aware  of  his 
own  ignorance  and  ia  not  ashamed  to  confess  it. 

We  must  admit  that  many  persona  who  are 
known  as  scientiata  do  not  correspond  to  this 
definition.  Have  you  never  heard,  and  perhaps 
assented  to,  some  such  statements  as  these: 
"  Smith  is  a  scientist,  but  he  doesn't  seem  to  have 
good  common  sense,"  or  "he  is  a  scientiflc 
crank  ^"/ 

The  unscientiBc  mind  has  been  defined  as  one 
which  "is  willing  to  accept  and  make  statements 
of  which  it  has  no  clear  conceptions  to  begin 
with,  aud  of  whose  truth  it  is  not  assured.  It  is 
the  state  of  mind  where  opinions  are  given  and  ac- 
cepted without  ever  being  subjected  to  rigid  tests." 
Accepting  this  definition,  and  also  the  implied 
definition  of  a  fscieutiflc  mind  as  being  the  reverse 
of  this,  let  UK  for  a  moment  depart  from  the  beaten 
track  which  presidential  addresses  usually  follow, 
and,  instead  of  proceeding  at  once  to  eulogize  the 
scientific  mind  and  to  recapitulate  the  wonderful 
results  it  has  produced,  let  us  consider  the  un- 
scientific mind  a  little,  not  m  a  spirit  of  lofty  con- 
dcBceiasion  and  ill  disguised  contempt,  but  sympa- 
thetically, and  from  the  best  side  that  we  can  find. 
As  this  is  the  kind  of  mind  which  most  of  us 


share  with  our  neighbors,  to  a  greater  or  lam  de- 
gree, it  may  be  as  well  not  Co  take  too  glooaiT  % 
view  of  it.  In  the  first  place,  the  men  with  oo- 
scientific  minds  form  the  immense  majoci^of  tb»j 
human  race. 

Our  associations,  habits,  customs,  lavrs.  oociiT*''' 
tions,  and  pleasures  are,  in  the  roain«  sotted  to 
these  unscientific  minds,  whoee  enjoyment  <i 
social  intercourse,  of  the  every-day  occurTWK» 
of  life,  of  fiction,  of  art,  poetry,  and  the  drama 
is  perhaps  none  the  less  because  they  gi(v 
and  accept  opinions  without  subjecting  them  to 
rigid  tests.  It  is  because  there  are  a  goodly  noni- 
ber  of  men  who  do  this  that  the  Bernaons  of  deqsf- 
men,  the  advice  of  lawyers,  and  the  prescnptioQf 
of  physicians  have  a  market  value.  This  rat 
scientific  public  has  its  usee.  We  cctn  at  least  clsin 
that  we  furnish  the  materials  for  the  trulT 
scientiBc  mind  to  work  with  and  upon  ;  it  is  oat 
of  this  undifferentiate<l  mass  that  the  ecienlific  | 
mind  supposes  itself  to  be  developed  by  specialtss* 
tion,  and  from  it  that  it  obtains  the  meaos  of  Ik 
own  existence.  The  man  with  the  ooaciaitifit 
mind,  who  amuses  himself  with  business  eotar* 
prises,  and  who  does  not  care  in  the  least  abool 
ohms  or  pangenesis,  may,  nevertheless,  be  a  oufi 
whodoes  as  much  good  in  the  world,  is  asTalosbis 
a  citizen,  and  as  pleasant  a  companion,  as  some  of 
the  men  of  scientific  minds  with  whom  ire  sivj 
acquainted. 

And  in  this  connection  I  venture  to  expreait  ta$ 
sympathy  for  two  classes  of  men  who  Iwve  in  «I1 
ages  been  generally  condemned   and  scorned  bf  j 
others,  namely,  rich  men  and  tliose  who  waol  I 
be  rich. 

I  do  not  know  that  they  need  the  synipathy,  ffll 
our  wealthy  citizens  appear  to  support  with  mocfc^ 
equanimity  the  disapprobation  with  which  tbeT 
are  visited  by  lecturers  and  writers,  —  a  condenwa-  _ 
tion  which  seems  in  all  ages  to  have  been  bestows 
on  those  who  have  by  those  who  have  not. 

So  far  as  those  who  actually  are  rich  i 
cerned,  we  may,  I  suppose,  admit  that  a 
them  —  those  who  furnish  the  money  to  eodosr^ 
universities  and   professorships,  to  build  Isb 
toriea,  or  to  furnish  in  other  ways  the  means  i 
support  to  Bcien title  men  —  are  not  wliolly  I 
Then,  altw,  it  is  not  always  a  man's  own  fault  1 
he  is  rich  ;  even  a  scientist  may  accldeQtaUyHid| 
against  his  will  become  rich. 

As  to  those  who  are  not  rich,  but  who  wiili  Isl 
be  rich,  whose  chief  desire  and  object  ia  to  aisk*  * 
money,  either  to  avoid  the  ncccsMty  toi  fun**' 
labor,  or  to  Beomre  their  wives  and  chitdreo  I 
want,  or  for  the  sake  of  power  and  de«iro  ( 
I  presume  it  is  unsafe  to  try  to  o'flTer  any  < 
for  their  existence.     But  -when  it  la  daiuieJ  firl 
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m  of  men,  scieutists  or  others,  that  thej  do 
Dt  these  thingB,  it  ia  well  U>  remember  tlie 
ts  made  by  old  Sandy  Macka}'  after  he  had 
i  sermon  on  universal  brotherhood  :  "  And 
deevit's  dead.  Pin'r  auld  Nickle  ;  and  him 
t  appreciated,  too.  Every  in^wk  laying  his 
I  auld  Nick's  back.  But  Fd  no  bury  him 
le  began  lo  smell  a  wee  strong  like.  It's  a 
ttue  tiling  19  premature  interment." 
ive  tried  to  indicate  briefly  the  sense  in 
the  terms 'scientist'  and  *  scientific  man' 
be  used  and  understood,  and  you  see  it  is 
I  easy  matter.  The  difficulty  is  less  as  re- 
the  term  '  man  of  science.'  By  this  expres 
e  mean  a  man  who  belongs  to  science  pecul- 
nd  especially,  whose  chief  object  in  life  is 
Kc  investigation,  whose  thoughts  and  hopes 
esires  are  mainly  concentrated  upon  his 
for  new  knowledge,  whose  thirst  for  fresh 
jcurate  information  is  constant  and  insiiti- 
Tljese  are  the  men  who  have  most  advanced 
»,  and  whom  we  delight  to  honor,  more 
illy  in  these  later  days,  by  glowing  eulo- 
of  their  zeal,  energy,  and  disinterestedness, 
man  of  science.  a£  defined  by  his  eulogists, 
beau  idial  of  a  philosopher,  a  man  whose 
dedicated  to  the  advancement  of  knowledge 
own  sake,  and  not  for  the  sake  of  money 
le,  or  of  professional  position  or  advance- 
He  undertaken  scientific  investigations  ex- 
i\y  or  mainly  because  he  loves  the  work  it- 
pd  not  with  any  reference  to  the  probable 
of  the  results.  Such  men  delight  in  mental 
or  in  the  observation  of  natural  phenomena, 
ixperiinental  work,  or  in  historical  research, 
ing  play  to  their  imagination,  in  framing 
beses  and  then  in  endeavoring  to  verify  or 
vethem,  but  always  the  main  inc-entive  is 
>wii  personal  satisfaction  (with  which  may 
fcgled  some  desire  for  personal  fame),  and 
e  pleasure  or  tl»e  good  of  othere.  Carried 
extreme,  the  eulogy  of  such  men  and  their 
is  expressed  in  the  toast  of  the  Mathematical 
f  of  England  :  '•  Pure  mathematics  :  may  it 
be  of  use  to  any  man  I "  Now,  it  is  one 
to  seek  one's  own  pleasure,  and  quite 
Br  thing  to  pride  one's  self  upon  doing  so. 
»en  who  do  their  scientific  work  for  the  love 
lo  some  of  the  be^jt  work,  and,  as  a  rule,  dn 
ide  themselves  on  it,  or  feel  or  express  con- 
for  those  who  seek  tlieir  pleasure  and 
Mnent  in  other  directions.  It  is  only  from  a 
b  class  of  eulogists  of  pure  science,  so 
f  that  we  get  such  specimens  of  scientific 
Ism'  as  the  toast  just  quoted,  opposed  to 
I  may  be  cited  the  Arab  saying  that  "a  wise 
Fitbout  works  is  like  a  cloud  without  water." 


There  are  other  men  who  devote  themselves  to 
scietntiflc  work,  but  who  prefer  to  seek  informa* 
tion  that  may  be  useful  ;  who  try  to  advance  our 
knowledge  of  nature's  laws  in  order  that  man 
may  know  how  to  adapt  himself  and  his  surround- 
ings to  those  laws,  and  thus  l>e  healthier  and  hap- 
pier. They  make  investigations,  like  the  men  of 
pure  science,  —  investigations  in  which  they  may 
or  may  not  take  pleasure,  hut  which  they  make, 
even  if  tedious  and  disagreeable,  for  the  sake  of 
solving  some  problem  of  practical  importance. 
These  are  the  men  who  receive  from  the  public 
the  most  honor,  for  it  is  seen  that  their  work 
benefits  others.  After  all,  this  is  not  peculiar  to 
the  votaries  of  science.  In  all  countries  and  all 
times,  and  among  all  sorts  and  conditions  of 
men,  it  has  always  been  agreed  that  the  best 
life,  that  which  most  deserves  praise,  is  that 
which  is  devoted  to  the  helping  of  others,  which 
is  iniselfish,  not  stained  by  envy  or  jealousy,  and 
which  has  aa  its  main  pleasure  and  spring  of 
action  the  desire  of  making  other  lives  more 
pleasant,  of  bringing  light  into  the  dark  places,  of 
helping  humanity. 

But,  on  the  other  hand,  the  man  who  makes  a 
profession  of  doing  this,  and  who  makes  a  living  by 
so  doing,  the  professional  philanthropist,  whether 
he  be  scientist  or  emotionalist,  is  by  do  means  to 
lie  judged  by  his  own  assertions.  Some  wise 
German  long  ago  remarked  that  *  esel  singen 
Hvhlccht,  iceil  «ie  zu  hoch  anst immai, '  —  tlmt  is, 
'  asses  sing  badly  because  they  pitch  their  voices 
too  liigh.'  —  and  it  is  a  criticism  which  it  is  well 
to  bear  in  mmd. 

In  one  of  the  sermons  of  Kin  O  '  the  preacher 
tells  the  story  of  a  piowerful  dam  who  laughed  at 
the  fears  of  other  fish,  saying  that  when  he  shut 
himself  up  he  felt  no  anxiety  ;  but  on  trying  this 
method  on  one  occasion  when  he  again  opened  his 
shell  he  found  himself  in  a  fishmonger's  thop. 
And  to  rely  on  one's  own  talents,  on  the  services 
one  may  have  rendered,  on  eleverness  judgment. 
Htrengih,  or  official  position,  and  to  feel  secure  in 
these,  is  to  court  the  fate  of  the  clam. 

There  are  not  very  many  men  of  science,  and 
there  are  no  satisfactory  means  of  increasing  the 
number ;  it  is  just  na  uselesji  to  exhort  men  to 
love  science,  or  to  sneer  ai  them  l^cause  they  do 
not,  as  it  is  to  advise  them  to  be  six  feet  three 
inches  high,  or  to  condemn  a  man  because  his  hair 
is  not  red. 

While  the  ideal  man  of  science  must  have  a 
"  clear,  cold,  keen  inu*llect.  aa  inevitable  and  as 
merciless  in  its  conchi  ions  as  a  logic  engine,"  it 
would  seem  that,  in  the  opinion  of  some,  his 
greatness  and  superiority  consist  not  so  much  in 
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tlie  amount  of  knowledge  he  {Xj^sesses,  or  in  what 
he  dot's  with  it,  as  in  the  intensity  and  purity  of 
his  di^ire  for  knowledge. 

This  so-called  thirst  for  knowledge  must  l>e 
closely  aoalogoiLs  to  an  instinctive  desiiv  ft»r  exer- 
cise of  an  organ  or  faculty,  such  as  that  which 
leads  a  rat  to  gnaw  or  a  man  of  fine  phirsique  to 
delight  in  exercise.  Sucli  instincts  should  not  be 
neglected.  If  tJie  rat  does  not  gnaw,  his  teeth 
will  become  inconvenient  or  injuriona  ro  himself. 
but  it  is  not  clear  tliat  he  deserves  any  sjHK'ial 
eulogiujn  merely  because  he  gnaws. 

It  will  be  observed  that  the  detinttion  of  a  scien- 
tific man  or  man  of  science,  says  nothing  about 
his  manners  or  morals.  We  may  infer  that  a  man 
devoti^  tu  science  would  have  neither  time  nor 
inclination  for  dissipation  or  vice  ;  that  he  would 
be  virtuous  either  Ijetmuse  of  being  jMisHionless  or 
becau.-^e  of  his  clear  foresight  of  the  consequences 
of  yielding  to  temptation. 

My  own  exiwriencc,  however,  would  indicale 
that  either  this  inference  is  not  correct  or  that 
some  supposed  scientific  men  have  been  wrongly 
classified  a^s  such.  How  fur  the  ptossession  of  a 
scientiti»-  mind  and  of  scientific  knowledge  com- 
pensates, or  atones  for,  illbreeding  or  inimorality, 
for  surliness,  vanity,  and  petty  jealousy,  for  neg- 
lect of  wife  or  children,  for  uncleanliness,  physical 
and  mental,  is  a  iiuestion  which  can  onl)'  l)e  an- 
swered in  each  individual  case  ;  but  the  mere  fact 
that  a  man  desire-^  knowledge  for  its  own  sake 
api»ears  to  me  to  have  little  to  do  with  sucli  rpjes- 
iions.  I  would  prefer  to  know  whether  the  okiuV 
kn',)wlt*dge  and  work  are  of  any  use  to  his  fellow- 
men,  whether  he  is  the  cause  of  »ime  happiness 
in  others  which  would  not  exist  without  him. 
And  it  may  be  nokd  (hat  while  utility  is  of  hmall 
acciiunl  in  the  eves  of  some  L'ulo;ii»fts  of  the  man 
of  science,  they  almost  invariably  bnw?  Iheir  claims 
for  his  honor  and  supjxjrt  ujhjo  his  usefulne^r. 

The  precise  limit  beyond  which  a  scientist 
should  not  make  •e.ouey  has  not  yet  been  pre- 
cisely detennined.  but  in  this  vicinity  there  are 
some  leasons  for  thmking  that  the  maximum 
liuiit  IS  about  ;pi>,<X)0  per  annum.  If  there  are  any 
memViers  of  the  Fhilopophicul  sijciety  of  Washing- 
ton who  ure  making  more  than  this,  or  who,  as 
the  result  of  cure  fill  and  scientific  intro>pection, 
discover  iu  themselves  the  dawmng  of  a  defire  to 
make  more  than  this,  they  may  console  them- 
selves with  the  reflection  that  the  precise  ethics 
and  etiquette  which  should  g«>vern  their  action 
under  such  painful  circumstances  have  not  yet 
been  formulated.  The  more  they  demonstrate 
tiieir  indifference  to  mere  i>eciiniary  considera- 
tions, the  more  creditable  it  is  to  ihem  ;  so  much 
all  are  agreed  ufxm  ;  but  this  is  nothing  new,  nor 


is  it  specially  applicable  to  scientists.  Yet  «liil> 
each  may  and  must  settle  such  questions  as  !»- 
gards  himself  for  himself,  let  him  lx>  very  cttatiiia» 
and  charj'  alxiut  tr>ing  to  settle  then*  for  other 
people.  Denunciations  of  other  men  engsi^H  m 
scientific  purauits  on  the  ground  that  ilMHr  itH>ti«N 
are  not  the  proper  ones,  are  often  biw^ed  on  uaal- 
ficient  or  inaccurate  knowledge,  and  «<»ldooi,  J 
think,  do  good. 

This  is  a  country  and  an  age  of  hurry,  and  tfacor 
seems  to  l»e  a  desire  to  rush  scientitlc  work  asvrtl 
as  other  things;.  One  might  suppoac.  from  ».nm 
of  the  literature  on  the  subject,  that  th*-  t."^^t  .J. 
ject  is  to  make  discoveries  as  fast  a^  i>^ 

get  all  the  mathematical   problems   woi -v. , . 

all  the  chemical  combinations  made  :  all  the  »«► 
sects  and  plants  properly  labelled:  all   the  buon 
and  muscles  of  every  animal  figured  and  deseriteit 
From    the  i)oint   of  view  of  tlie  tnnn  of  s- 
there  does  not  seem  to  be  occtasion  for  snrh  • 
Sup|X)se   that  every  living    thing    wer^     '' 
figiuvd,  au< I  described.     W'ould   the   uad:     li-     • 
any  happier?     Thofe  who  wish  to  taak*.*  ti^iiiflJir 
results  of  scientific  investigation  of  course  dnirr 
to  hiifeten  the  work,  and  when  they  fumiah  ihe 
means  we  cannot  object  to  iheir  urgency  :  mort- 
over,  tliere  is  cerluiidy  no  occnsiou   to  fe«r  ikM 
our  .stock  of  that  iieculiar  form  of  hiis*  knowD  • 
ignorance  u  ill  be  soon  materially  dtniin'^>b«<l. 

Fnm  my  intlividual  point  of  vieve.  ooe  ol  ibc 
prominent  fcatm'es  in  the  s<.'ienlific  pTticn6»ia  ^ 
that  part  of  it  wldcli  is  connei^te«l   with  gurm- 
meut  work.     Our  society  brings  togetber  a  Urtt 
number   of   scientific    men   conofcie*!     with   tt» 
various  dejiartments  ;  some  of  thexu  original  in 
vestigators ;  most   of    them    men     whore    chief. 
th«*ugh    not   only,  pleasure   is  study.      \   fe«  ot 
them  have  imi>ortant  administrative  duijciu  Mid 
are  hrought  inii>  cl«>se  relations  with  tlie  bead»  iil 
departments  and   with  congress.      Upt»o  men  ts 
such  positions  a  double  demand  ia  made,  andthr^ 
are  subject  to  criticism   from   two  vejry  diffrfrct 
stand-|KUU(s.     On  the  one  hand  are  thf>  M^ientistA 
callinK   for    investigations    which   shall   incroM 
knowledKc   without  special   reference    to  ulilaj. 
and  someiimes  asking  that  employment   Ije  leiv^ 
to  a  particular  scientist  on   the  ground  thai  Ik* 
work  to  winch  he  wishes  to  devote  hiuuself  b  «i 
no  known  use,  and  therefore  m  ill  not  supiiort  hls^ 
On  the  other  hand  is  the  demand  from  tlie  bustoA 
men's  point  of  view,  —  that  they  sluill  j.how  jnit- 
tical  results;  that  in  deuiand»  for  Jii>;ir   i'it.itii»» 
from  the  public  funds  they  shall  d<  that 

the  use  to  l»»  made  of  such  appitu*.. .......    o  N* 

the  public  good,  end  that  their  aocuuntB  shall nduv 
that  tl.e  money  has  been  (iropi^rly  expenileit. — 
'  projvrly  '  not  meiely  in  the  aeuM*  of  tiarfuU;. 
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fe  the  lecal  sense,  —  in  the  sense  whkh 
teitnt  by  congress  in  granting  the  funds. 
»<ire,  they  muHt  consider  not  only  the  in- 
>s  of  congress,  bnt  the  opinions  of  the  ac- 
|ij?  officers  of  the  treasury,  the  comptroller 
ditor.  and  their  clerks,  and  not  rely  solely 
T  own  interpretation  of  the  statutes,  if  they 
work  to  the  be^t  advantage,  and  not  have 
fcde  a  perpetual  burden  and   vexation  of 

re  is  a  tendency  on  the  part  of  busineaa  men 
iryers  to  the  l>elief  that  scientific  men  are 
ml  organizeni  or  administrators,  and  should 
t  in  leading -.St  rings  ;  that  it  i^  unwitse  to 
lern  with  the  expenditure  of,  or  tlie  uccount- 
r.  money  ;  and  that  the  precise  direction  in 
they  are  lo  investigate  should  be  ijointed 
them  ;  in  other  words,  that  they  should  be 
>robleiJD-*olving  machines  as  far  as  ihossihle. 
'U  we  leflect  on  thenuml>er  of  i)er3*iu3  who, 
irk  Twain's  cat,  fee!  that  they  are  'nearly 
nir  on  8U]ierintending,"  on  the  desire  for 
and  authority,  which  is  almost  universal, 
idency  Im  this  opinion  is  not  to  be  wondered 
Loreover.  as  regards  the  man  of  science. 
B  some  reason  for  it  in  the  very  terms  by 
he  ib  detined,  the  characteristics  for  which 
hiefly  eulogized. 

typical  man  of  science  is,  in  fact,  in  many 
tfi  abnormity,  jnst  as  a  great  pt)et,  a  great 
r,  or  a  great  musician  is  apt  to  Im?,  and  this 
ly  In  an  unusual  development  of  one  part 
bnin,  but  in  an  inferior  development  in 
,  True,  there  are  exceptions  to  this  rulo,  — 
lod  illustrious  exceptions  ;  but  I  think  w*^ 
idmit  that  the  man  of  science  often  lacks 
nd  is  indifferent  to  and  careless  about  mat- 
bich  do  not  concern  his  spei-ial  work,  and 
illy  alout  matters  of  accounts  and  |jecuni- 
tails.  If  such  a  man  is  at  the  head  of  a 
I,  whose  work  re«|uire8  many  subordinates 
p  tlishuraement  of  large  sums  of  money,  he 
popgider  the  business  manngement  of  his 
^K nuisance,  and  delegate  as  mnch  of  it  as 
IB  some  subtjrdinate  otUcial,  who,  after  a 
becomes  the  real  head  and  director  of  the 
L  Evil  results  have,  h(»wever,  Ijeen  very 
nd  the  recofuition  of  the  ixwsibility  of  their 
race  ia  by  no  means  an  admission  that  they 
necessity,  and  still  less  of  the  proposition 
Jministrative  officers  should  not  be  scientific 

»l  very  sure  ihat  there  nre  always  available 
fie  men,  thoroughly  well  Lnformeci  in  their 
1  depart nienls.  who  arc  also  thoroughly 
justness  men,  and  are  as  well  (qualified  for 
stra^iye  work  as  any.     When  such  men  are 


really  wanted,  they  can  always  be  foimd,  jmd,  as 
a  matter  of  fact,  a  goodly  number  of  them  h^ve 
lieen  found,  and  are  now  in  the  government 
service. 

The  head  of  a  bureau  has  great  responsibilities  : 
and  while  his  position  is,  in  many  respects,  a  de- 
sirable one,  it  would  not  be  eagerly  sought  for  by 
most  scientific  men  if  its  duties  were  fully  under- 
stood. 

In  the  first  place,  the  Vjureau  thief  must  give  up 
a  great  part  of  his  time  to  routine  hack  VM>rk. 
During  hia  business,  or  office,  hours  he  can  do 
little  el.se  than  this  routine  work,  partly  because 
<jf  its  amount,  and  partly  because  of  the  fre<|uent 
interruptions  to  which  he  is  subjected.  His  vis- 
itors are  of  all  kinds,  and  ootue  from  all  sorts  of 
motives,  —  some  to  pass  away  half  an  liour,  some 
to  get  information,  some  seeking  oftice.  It  will 
not  work  well  if  he  takes  the  ground  that  bib 
time  is  too  important  to  be  wasted  on  casual  call- 
ers, and  refers  theiu  to  some  assistant. 

In  the  second  place,  he  must,  to  a  great  extent 
at  least,  give  up  the  pleasure  of  personal  investi- 
gation of  <|uestions  that  specially  interest  him. 
and  turn  them  over  to  others.  It  rarely  happens 
that  he  can  carry  out  his  own  plans  in  bis  own 
way,  and  perhaps  it  is  well  that  this  should  Ije 
the  case.  The  general  character  of  hw  work  is 
usually  determined  for  him  either  by  bis  prede- 
cessors, or  by  congress,  or  by  the  general  consen- 
sus of  opinion  of  scientitie  men  interested  in  the 
particular  subject  or  subjects  to  which  it  relates. 
This  last  has  very  properly  much  weight ;  in  fact, 
it  has  nuich  more  weight  than  one  might  suppose, 
if  he  judged  from  some  criikisms  made  upon  the 
work  of  some  of  our  bureaus  whose  work  is  more 
ax  lesi  scientific.  In  these  criticisms  it  is  urged 
that  the  work  has  not  been  ])ropertjr  phumetl  and 
correlated  ;  that  it  should  not  hp  left  within  the 
power  of  one  man  to  say  what  should  be  done ;  that 
the  plans  for  work  should  be  prepared  by  disinter- 
ested scientiHc  men,  as.  for  ini-tance,  by  a  com- 
mittee of  the  national  acatletny ;  and  tliat  the 
function  of  the  bureau  oflicial  should  be  executive 
only. 

I  luivo  seen  a  gooti  <leal  of  this  kind  of  literature 
within  the  last  tenor  twelve  years,  and  some  of 
the  authors  of  it  are  very  distinguished  men  in 
scientific  work ;  yet  I  venture  to  question  the 
wisdom  of  such  suggestions.  As  a  rule,  the 
plans  for  any  extended  scientific  work  to  he  un- 
dertidien  by  a  govenuuent  depart nicnt  are  the 
result  of  very  extended  ronsultations  with  special- 
ists, and  meet  with  the  approval  of  a  majority  of 
them.  Were  it  otberwi.se,  the  difficulties  in  ob- 
taining regular  annual  appropriations  for  such 
work  would  be  great  and  cumulative,  for  in  a 
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8hort  time  the  disapproval  of  the  majority  of 
the  scientific  public  would  mako  itself  felt  in 
congress.  It  is  inie  that  the  \n*  inertiae  of  an 
efitabllBbed  bureau  i»  very  preat.  The  lieads  of 
departments  change  with  each  new  administra- 
tion, but  the  lieads  of  bureaus  remain  ;  and  if 
an  unHt  man  succeeds  in  obtaining  one  of  these 
positions,  it  is  a  matter  of  great  difficulty  to  dis- 
place him  ;  but  it  seems  to  me  to  be  wiser  to 
direct  the  main  effort  to  getting  right  men  in 
right  places  rather  than  to  attemjit  to  elaborate  a 
Hvstera  which  shrtll  give  gtxni  results  with  inferior 
men  as  the  executive  agent's,  which  attempt  is  a 
waste  of  enersfv. 

You  are  all  faTniliar  with  the  results  of  the 
inquiry  which  has  been  made  by  a  congressional 
committee  into  the  organization  and  work  of  cer- 
tain bureaus  which  are  e«pecia!ly  connected  with 
Hcientitic  interests,  and  with  the  different  opin- 
ions which  this  inquiry  has  brought  out  from  scl- 
enlific  men,  I  thimk  that  the  conclusion  of  the 
majority  of  the  committee  —  that  the  work  is,  on 
the  whole,  being  well  done,  and  that  the  people 
are  getting  the  worth  of  their  money  —  is  gener- 
ally assented  to.  True,  some  mistakes  have  l)een 
Doade,  some  force  has  been  wasted,  some  officials 
have  not  given  satisfaction  ;  but  i»  it  probable 
that  any  other  system  would  give  so  much  Ijetter 
results  Ihat  it  is  wise  to  run  the  risks  of  trhanRe? 

Thifj  question  brings  us  to  the  only  definite 
proposition  which  has  l>een  made  in  this  direc- 
tion, namely,  the  jtri^wsed  department  of  science, 
to  which  all  the  bureaus  whose  work  is  mainly 
scientific,  such  as  the  coast  survey,  the  geological 
survey,  the  signal  service,  the  naval  observatory, 
etc.,  shall  W  transferred. 

The  arguments  in  favor  of  tins  are  familiar  to 
you,  and,  as  regards  one  or  two  of  the  bureaus,  it 
is  prol)n1>le  that  the  proposed  changi*  would  effect 
an  improvement :  but  as  to  the  depirnlnlity  of 
centralization  and  consolidali<tn  of  Rcit^ntific  in- 
terests and  Hc'entific  work  into  one  department 
under  a  single  head,  I  confes-s  Hiat !  have  serious 
doubts. 

One  of  the  strongest  argument>i  in  favor  of  such 
consolidation  that  I  have  seen  is  the  address  of 
the  late  j^resitlent  of  the  Chemical  society  of 
Washington,  Profwtor  Clarke,  -On  the  relations 
of  the  go\  ernment  to  chemistry.' delivered  about 
a  year  ago.  Professor  Clarke  advises  the  creation 
of  a  large,  completely  equii>ped  laboratory, 
planned  by  chemists  and  managed  by  chcmipt«, 
in  which  all  the  cliendcal  researches  ret.]uired  by 
any  department  of  the  government  shall  be  made, 
and  the  abandonment  of  individual  laboratories 
in  the  peveral  bureaus  on  the  ground  that  these 
last   ari'    «mall,    imperfectly    efjuipped.   and   not 


properly  8peci«lizftd  :  that  each  cbetnist  fc" 
has  too  broad  a  range  of  duty  &n<)  receivfi 
small  a  salary  to  command  the  best  pfofM 
abUity.  He  would  have  a  national  biborstai 
which  one  specialist  shall  deal  only  with  m 
another  with  food-prod uctn.  n  third 
etc..  while  over  the  w*hole,  direftmg 
lating  their  work,  shall  pre«ide  the  idei 
the  all-round  man,  recognize*!  as  the  leader  c 
chemists  of  the  United  Stated.  And  su  al 
the  country  get  l>etter  and  cheaper  resulta. 
an  enticing  plan,  and  one  whicli  might  In 
tende<l  to  many  other  fields  of  work.  Grai 
the  premises  that  we  shall  have  the  brat  pa 
equipment,  with  the  best  possible  nUM 
head  of  it,  and  a  sufficient  corp8  of  t: 
cialists,  each  of  whom  will  ctmtentedly 
work  as  directed  and  be  satisfied,  so  that 
shall  be  no  jealousies,  or  strikes.  t>r 
and  we  have  made  a  long  stride  towi 
But  before  we  centralize  in  tliis  way  we 
tie  the  question  of  classification.  Joel 
ranging  a  large  library  Ihei-e  are  tn, 
which  belong  in  several  different  sectioi 
in  applied  science.  Is  it  certain  that  thJ? 
ination  of  food-products  or  of  drug>  ^hon' 
made  under  the  direction  of  the  nat 
rather  than  under  that  of  the  depari 
are  most  interested  in  the  conipositiou  and  qi 
of  thepe  articles?  Thw  does  not  seem  to 
a  self-evident  proposition  by  any  oj( 
opinion  of  a  scientific  man  as  tu  w 
government  should  or  should  not  nn 
c.irry  out  any  particular  brancli  of  »c 
search  and  publish  the  results,  whKber  it  »ii 
attempt  U*  do  such  work  through  ofH 
army  and  navy,  or  more  or  Ice»  < 
through  persona  spec-ally  employed  for  the 
whether  the  scientific  work  shall  be  <]oQe 
the  direction  of  those  wiiu  wish  {<►  u»e, 
only  for,  the  practical  results,  or  whetli 
entitle  man  shall  himself  be  the  admii 
head  and  direct  the  manner  in  which 
shall  l>e  applied,  —  the  opinion  of  a  nciei 
on  such  points,  I  say,  will  differ  accord 
part  he  expects  or  deniree  to  take  m  the 
cording  to  the  nature  of  the  work,  w 
whether  he  is  an  army  or  navy  officer  or 
cording  to  whether  he  takes  more  pleasure 
entitle  investigations  than  in  adtainistratiTr 
lems,  and  so  forth. 

It  is  necessary,  therefore,  to  apply  a 
for  personal  equation  to  each  indixid 
opinions  before  its  true  weight  and  val 
estimated,  and.  unfortunately,  no  general 
for  this  purpose  has  yet  been  worked  ou 

I  van  only  indicate  my  own  opinions. 
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boae  of  an  army  officer,  who  ban  all  be  wants  to 
D,  who  does  not  covet  any  of  his  neighbors*  work 
goods,  and  who  does  not  care   to  have  any 
mastere  than  those  whom  he  is  at  preseut 
rjing  lo  serve.     You  see  that  I  give  you  some  of 
he  data  for  the  formula  by  which  you  are  to  cor- 
i  noy  statements,  but  this  is  all  I  can  do. 
I  am  not  inclined  at  present  to  urge  the  creation 
»>f  a  depjirtment  of  science  as  an  independent  de- 
partment of  the  govemmcDt  having  at  its  head  a 
j»binet  officer.     Whether  such   an   organijiation 
nay  l)ecome  expedient  in  the  future  seems  to  me 
oubtful :  but  at  all  events  I  think  the  time  has 
^ot  yet  come  for  it. 

I  do  not  believe  that  government  should  under- 
take sctentidc  work  merely  or  mainly  because  it 
i«  scientific,  or  because  some  useful  results  may 
pomibly  be  obtained  from  it.  It  shouhl  do,  or 
cause  to  be  done,  such  scientiHc  work  as  is  need- 
ful for  ita  own  information  and  guidance  when 
«uch  work  cannot  be  done,  or  cannot  be  done  so 
cheaply  or  conveniently  by  private  enterprise. 
Some  kinds  of  work  it  can  best  have  done  by  pri- 
vate contract,  and  not  by  officials  :  others,  by  its 
own  officers.  To  this  lost  class  belong  those 
i>ranches  of  scientitic  investigation,  or  the  means 
for  promoting  them,  which  require  long-continued 
labor  and  expenditure  on  a  uniform  plan  ;  such  as 
the  work  of  thegovemmentobBervatory.ofthegov- 
acneiit  surveys,  of  the  collection  of  the  statletics 
rhich  are  bo  much  needed  for  legislative  Ruidance. 
"and  in  which  we  are  at  present  so  deficient,  the 
formation  of  museums  and  libraries,  and  so  forth. 
Considering  the  plans  anri  operations  of  these 
government  institutions  from  the  point  of  view  of 
the  scientific  public,  it  is  highly  desirable  that  they 
ahould  contribute  to  the  advancement  of  abstract 
cieace,  as  well  as  to  the  Pi)ecial  practical  ends  for 
rhich  tliey  have  l>een  instituted ;  but  from  the 
Dt  of  view  of  the  legislator,  wIk)  has  the  re- 
E«pOD6ibility  of  granting  the  funds  for  their  sup- 
port, the  practit^l  results  should  receive  the  chief 
nsideration.  and  therefore  they  should  be  the 
'  consideration  on  the  part  of  those  who  are  to 
Dister  these  trusts.  It  must  be  borne  in  mind 
while  the  average  legislator  is,  in  many 
^iM«,  not  qualified  to  judge  n  priori  as  to  what 
practical  reeults  may  be  expected  from  a  given 
plan  for  scientific  work,  he  is,  nevertheless,  the 
Durt  whicb  is  to  decifle  the  question  acL>ordiDg  to 
the  beet  evidence  which  he  can  get,  or,  rather, 
whicb  is  brought  before  him,  and  it  is  no  unim- 
portant part  of  the  duty  of  those  who  are  exjierts 
in  these  matters  to  furnish  such  evidence. 

fiut  in  saying  that  practical  results  Ahould  be 
the  chief  consideration  of  the  government  and  of 
its  legislative  and  administrative  agents  it  is  not 


meant  that  these  should  [be  the  only  considera- 
tions. In  the  carrying  out  of  any  extensive  piece 
of  work  which  involves  the  collection  of  data,  ex- 
perimental inquiry,  or  the  af>plication  of  scientific 
results  under  new  conditions,  there  is  more  or  less 
opportuoity  to  increase  knowledge  at  the  eante 
time  and  with  comparatively  little  increased  cost. 
Such  opportunity  should  l>e  taken  advantage  of, 
and  is  also  h  proper  subsidiary  reason  for  adopt- 
ing one  plan  of  work  in  preference  to  another,  or 
for  selecting  for  appointment  persons  qualified 
not  only  to  do  the  particular  work  which  is  tbn 
main  object,  but  also  for  other  allied  work  of  :i 
more  purely  scientific  character. 

On  the  same  principle  it  seems  to  me  projier 
and  expedient  that  when  permanent  government 
employees  have  at  times  not  enough  to  do  in  their 
own  departments,  and  can  be  ut-efuUy  employe*! 
in  scientific  work,  it  is  quite  legitimate  and  proper 
to  thus  make  use  of  them.  For  example,  it  is  dn- 
siraWe  that  tl)is  country  should  have  such  an  or* 
ganization  of  its  army  and  navy  as  will  permit  of 
rapid  expansion  when  the  necessity  arises,  and 
this  requires  that  more  officers  shall  \>e  educated 
and  kept  in  the  service  than  are  needed  for  mili- 
tary and  naval  duty  m  time  of  peace.  It  hoA 
been  the  policy  of  the  government  lo  employ 
some  of  these  officers  in  work  connected  witli 
other  departments,  and  esitecially  in  work  which 
retjuircs  puch  Sf>ecial  training,  scientific  or  ad- 
ministrative, or  both,  as  such  officers  possess.  To 
this  objections  are  raised,  which  may  tie  summed 
up  as  follows  :  — 

First,  that  [s\ich  officers  ought  not  to  be  given 
IMwitions  which  would  otherwise  be  filled  by  civil- 
ian scientists,  Ijecause  these  places  are  morenewJ^ 
by  the  civilians  as  a  means  of  earning  suliflistenre. 
and  because  it  tends  to  increase  the  competition 
for  places  and  to  lower  salaries.  But  in  other 
words,  the  arguuxent  is  thai  it  is  injurious  to  the 
interests  of  scientific  men,  taken  as  a  btxly,  that 
the  government  should  employ  in  in vestigation*^ 
or  work  requiring  special  knowledge  and  skill 
men  who  have  l>een  eilucated  and  trained  at  its 
expense,  and  wbo  are  i>ermanently  employed  and 
paid  by  it.  This  is  analogous  to  the  trades  uni'>n 
and  the  anti-convict  labcii  platforms. 

The  second  objection  is  that  army  and  navy  offi- 
cers do  not.  as  a  rule,  jxiesess  the  scientific  and 
technical  knowledge  to  pro|)erly  jjorform  duties 
lying  outfii«le  of  the  sphere  of  the  work  for  which 
they  have  been  educated,  and  that  they  employ  as 
subordinates  really  skilled  scientific  men,  who 
make  the  plans  and  do  mc^t  of  the  work,  hut  do 
not  receive  proper  credit  for  it.  The  reply  to  this 
is  that  it  is  a  question  of  fact  in  each  particular 
cafie,  and  that  if  the  officer  is  able  to  select  and 
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employ  good  men  fo  prepare  the  plans  and  to 
do  the  work,  this  in  itself  ib  a  very  Kood  reauon  for 
((ivini^  him  the  duty  of  such  selection  and  employ- 
ment. 

A  third  objection  is  tliat  when  an  officer  of  Mie 
army  or  navy  is  delaite«l  for  scientific  or  other 
fipeciol  work,  the  interests  of  this  work  and  of  the 
public  are  too  often  made  subordinate  to  the  inter- 
ests of  the  naval  or  nnlitary  service,  more  epfM?- 
cially  in  the  matter  of  change  of  station.  For  ex- 
ample, civil  engineers  object  to  the  ix»licy  of 
placintr  river  and  harbor  improvements  in  the 
hands  of  aimy  enjcrineera,  because  one  of  the  ob- 
jects kept  in  view  by  the  war  de|)aj"traent  in  mak- 
ing detail"*  for  this  jjurposo  is  to  vary  the  duly  of 
the  individual  officer  from  time  to  time  so  as  to 
give  him  a  wider  esiwrionce.  Hence  it  may  hap- 
pen that  an  officer  placed  un  duty  in  connection 
with  the  improvement  of  certain  harbors  on  the 
Oreat  L4ike«  shall,  after  three  or  four  years,  and 
just  as  he  lias  gained  sufficient  experience  of  the 
peculianties  of  lake  work  to  make  his  supervision 
there  iteculiai-ly  valuable,  be  transferred  U)  work 
on  the  improvement  of  the  Lower  Mitffliasippi,  with 
which  be  may  be  quifo  unfamiliar. 

In  like  manner  Professor  Clarke  objects  to  hav- 
ing a  lalwratory  connected  with  th**  medical  de- 
partment of  the  naN-y  on  the  grtiund  that  the  offi- 
cer in  <liarge  iis  changed  every  three  years:  con- 
sequently science  suffers  in  order  that  naval 
routine  may  l)e  preserved. 

There  is  force  in  thi.«*  clattM  of  objections,  but 
the  mciral  I  should  draw  from  them  is,  not  that 
army  and  navy  officers  should  not  be  allowed  to 
do  work  outside  their  own  departments  or  in 
science,  but  that  when  ihey  are  put  upon  such 
duty^,  the  ordinary  routine  of  change  of  station 
«very  three  or  four  years  phouM  not  W  enforced 
upon  them  without  careful  consideration  of  the 
circumstances  of  tlie  case,  and  satisfactory 
evidence  that  the  work  on  wliieh  they  ai-e  en- 
gaged will  not  suffer  by  the  change.  And,  as 
a  mait<-r  of  f.HOt.  I  believe  this  has  been  the 
policy  pursued,  and  instances  could  be  given 
where  an  officer  lia«  been  kept  twenty  years  at 
one  station  for  this  very  reason. 

I  pa«5s  over  a  number  of  objections  that  I  have 
hear<l  made  to  the  employment  of  army  and  navy 
officers  as  administrators,  on  the  ground  that  they 
are  too  •  bnmptiouH."  or  *  domineering,'  or  '  supercil- 
iouB,'  or  •  finicky,'  because  every  one  knows  v^-hat 
these  mean  and  their  force.  An  army  officer  is 
not  oececisanly  a  jwlished  gentleman  ;  neither  is 
a  civilian  ;  and  a  good  organizer  and  adminis- 
trator, whether  officer  or  civilian,  will  at  times, 
and  es|>eciaily  to  some  people,  apj^ear  arbitrary  and 
diitatnrial. 


There  is  another  objection  t<>  s|>ecial  det 
army  or  navy  officers  for  scientific  dufi«  ' 
comes  not  so  much  from  outsi 
the  war  deiutrtment  and  the  ■ 
and  it  is  this  :  among  such  ottirers  then  are ; 
ways  a    certiiin    number    who    not    imly   pref-rl 
si)ecial  <letails  to  routine  dut^',  but  who  aclivrlj 
seek  for  such  details,  who  are  perpetual  candid 
for  them. 

Tlie  proportion  of  men  whose  ideas  as  to 
own  scientific  acquirements,  tuerita,  and  clain 
to  attention,  are  excessive  as  cocnpored  with  1 
ideas  of  their  acquaintances  on  tlie  same  pc»iiit»,  I 
not  greater  in  the  army  than  elsewhere  ;  bat  wh 
an  army  officer  is  afflicted  in  this  way,  the  attack 
it)  sometimes  very  severe,  and   the   so-called  iii<4 
fluence  which  he  brings,  to  bear  may  cause  a  gooil 
deal  of  annoyance  to  the  department,  even  if  ithrf 
not  sufficient  to  obtain  his  ends.      1  have  hoiall 
officers  of  high  rank,  in  a  tit  of  im patience  uad 
such  ciicun)SJauco5,  express   a   moiit  hearty  »r»l| 
emphatic  wisli  that  no  speci.il  details  were  |«»« 
ble.  so  that  lobbying  for  them  should  be  nseK 
This,  however,  seems   to  me   to  be   too  heroic  ; 
remedy  for  the  disease,  which,  after  ail,  only  ] 
duces  comparatively  trifiing   irritation   and  di»-| 
comfort. 

Tlie  same  evil  exists,  to  a  much  grenter  extnuul 
in  the  civil  branches  of  the  go'ernment.  Fr»[ 
persons  can  fully  appreciate  the  loss  of  time,  thu  j 
worry,  and  the  annoyance  to  which  the  rwponjj- 
hle  heads  of  s<^oie  of  our  bureaus  for  scien 
work  are  subjected  through  the  desirv  of  | 
for  ot!-lcial  |K)i$itioti  and  for  maintenance 
government.  They  have  to  stand  always  at  tbi' 1 
l>at  and  protect  their  witrkets  from  ttie  balls  which  j 
iue  bowle<l  at  them  in  every  direction,  even  from  | 
liehind  by  some  of  their  own  subordinates. 

It  i<j  true  that  a  great  majority  of  the  liaUsg«>| 
wide  and  cause  little  trouble,  an<l  a  majority  of 
the  bowlers  soon  get  tired  and  leave  the  field  :  hot 
there  are   generally   a   few   persistent    (mee  who  J 
gradually  ac<[uire  no  small  degree  of  rikill  indl»-l 
covering  the  weak  or  unguarded  pcunts,  and  WC- j 
ceed   in  making  things  lively   for  a  time.    Coo-! 
sidered  from    the   point   of    view    «»f   the  puhlir  | 
interests,  such  men  are  ueeful.  for  although  thf' 
cause  iiome  loss  of  valuable  time,  aJid  occA^iooallj  ' 
do  a  little  damage  by  promoting  hostile  U^gisUttco.  I 
yet  their  criticisms  are  often  worth  taking  ink)  j 
account  ;  they  tend  to  prevent  the  machine  frotti  j 
getting  into  a  rut,  and  they  pi-om<k(e  activity  »a<l 
attention  to  business  on  the  pari  of  a^lministratit*  j 
chiefs.     It  is  a  saying  among  dog-fanciers  thsit 
few  fleas  on  a  dog  are  good  for  lum  rallier  lh«t 
otherwise,  as  they  compel  him  to  take  some  exer- 
cise imder  any  circumstances. 
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nil  events,  I  think  it  very  doubtful  whether 
ialoti^es  and  desire  for  i)OBitinn  for  one's  self 
b's  friends  which  exi^t  under  present  circum- 
fB  would  be  materially  diiuiniBbed  under  any 
^  f unn  of  organization,  even  imder  a  depart- 
i  of  science. 

jhe  conflict  of  interests  now  exista,  it  is  true  ; 
work  is  ihiplioitpd  ;  but  neither  the  conflict 
h**  duplication  are  necesaarllv  wholly  evil  in 
selves,  nor  in  so  for  a*  they  are  evil  are  they 
Bni-y  [Mirts  of  the  present  syBteni .  This  wystem 
the  nature  of  a  jfrowth  ;  it  is  organic,  and  not 
re  [)udding-stoneoKgrt'gation  of  heterogeneous 
Hnl?,  and  the  wise  course  i,s  to  correct  improper 
Insrs  and  tTistiuK^  gradually,  prune  judiciou"- 
Kl  go  slow  in  trying  to  ««Mnire  radical  change'? 
eath  or  ijermanent  deformity  result. 
■*-ill  be  seen  that  in  what  I  have  said  I  have 
tteiupted  to  euloab/^  science  or  scientiata  in 
bstract.  I  sliould  lie  very  sorry,  however,  lo 
%'iven  any  one  the  impression  that  I  think 
should  not  Ik*  euloj^ized.  Having  read  a 
»er  of  ehxpient  tribtitcs  to  their  injportance 
ray  of  inducing  a  proper  frame  of  mind  in 
b  to  prepare  this  .iddre:^,  it  is  pnssibJe  that  I 
tid  it  *-%  little,  ami  was  in  a  a<irt  of  reaction 
\  when  I  l^egiin  lo  write.  But  the  more  I 
thought  on  the  subject,  and  the  more  carc- 
I  have  MUght  to  analyze  the  motives  and 
»crer  of  tho^  of  ray  acquaintances  who  are 
f  engaged  in  scientific  work  or  who  wish  to 
insid«-rei]  aa  »o  doing,  and  to  compare  them 
th<»se  who  have  no  pretensions  to  science, 
^ho  make  none,  the  more  I  have  been  con- 
ti  that  u^Hiin  the  whole  the  eulogitjm  ia  the 
IT  thing  to  give,  and  that  it  is  not  wise  to  l^ie 
f\  a*  \a>  the  true  inwardness  of  all  that  we 
f  h*?ar. 

tlt'a&t  nine-tent  lis  of  the  praises  which  have 
iiea|)ed  upon  seientiiic  men  as  a  body  are 
Ughly  well  deserved.  Among  them  are  to 
^nd  n  very  large  proportion  of  true  gentlemen, 
r.  I  think,  than  is  to  be  found  in  any  other 
M'  men,  —  men  characterized  by  motit-ity.  un- 
ities, scrupulous  honesty,  and  truthfulness, 
y  the  full  perforuKuice  of  their  family  and 
duties, 
hi  their  foible-4  may  be  likable.  A  little 
)r  or  thirst  for  publicity,  zeal  in  claiming 
ly  of  discovery,  or  undue  wrath  over  the 
scieDti£>t'g  theory,  does  not  and  should  not 
pt  from  the  esteem  in  which  we  hold  theni. 
5-  good  way  of  viewing  characteristics  which 
}  not  like  is  to  bear  in  mind  that  different 
of  the  brain  have  dilTerent  functions;  that 
them  cannot  act  at  once,  and  that  their  ten- 
^  are  sometimes  contradictory. 


There  are  times  «  hen  u  :jcientitic  man  does  not 
think  scientifically,  when  he  does  not  want  to  &o 
think,  and  ixjssibly  >vhen  it  ia  best  that  he  should 
n<»t  so  think.  There  is  wisdom  in  Sam.  Lawson's 
remark  tlint  "  folks  that  are  always  telling  you 
what  they  don't  l>elieve  are  sort  <•'  5tringy  and 
dry.  There  ain't  no  'sorption  got  out  o'  not  be- 
lieving nothing."  At  one  time  the  emotional,  at 
another  the  intellectual,  side  of  the  scientific  man 
has  the  ascendency,  and  one  must  ap(>eal  from 
one  state  to  the  other.  Were  scientific  thinking 
rig* »rouBly  carried  out  to  practical  reaidts  in  every- 
day life,  there  would  be  some  very  remnrkablt* 
s<»cial  changes,  and  |)erhaps  some  very  diaagree- 
able  ones. 

That  scientific  pursuits  give  great  pleasure  with- 
out reference  to  their  utility,  or  to  the  fame  or 
profit  to  he  derived  from  them,  that  they  tend 
to  make  a  man  good  company  to  himself  and  to 
bnng  him  into  pleasant  afsociations,  is  certain; 
and  that  a  man's  own  pleasure  and  happiness  are 
things  to  l)e  nought  for  in  his  work  and  compaij- 
ionship  is  also  certain.  If  in  this  address  I  ha\e 
venturt^d  to  hint  that  this  may  not  be  the  only, 
niir  even  the  most  important,  object  in  life,  — 
that  one  may  Im?  a  scientific  man.  or  even  a  man 
of  Bcience,  and  yet  not  be  worthy  of  spi'cial  rev- 
erence because  he  may  be  at  the  same  time  an  in- 
tensely selfish  man.  and  even  a  vicious  man, —  1 
hope  that  it  is  clearly  nnderstood  that  it  is  with 
no  intention  of  depreciating  the  glory  of  science, 
or  the  honor  which  is  due  to  the  large  number  of 
scientific  gentlemen  whom  I  see  around  me.  A 
scientific  gentleman !  All  praise  to  him  who 
merits  this  title  :  it  is  the  blue  ribbon  of  our  day. 

We  live  in  a  fitrtmiate  time  and  jilace.  —  in  the 
early  manhocKl  of  a  mighty  nation,  and  in  it-* 
capital  city,  which  every  year  makes  more  beauti- 
ful, and  richer  in  tlie  treasures  of  science,  litera- 
ture, and  art,  which  all  the  keels  of  the  sea  and 
the  iron  rotwis  of  the  hrnd  are  bringing  to  it. 
Life  implies  death  ;  growth  presages  decay  ;  b;u 
we  have  good  reaj-ons  for  hoping  that  for  our 
country  and  omr  jjeople  the  evil  days  are  yet  far 
off.  Yet  we  may  not  rest  and  eat  lotus  ;  we  may 
not  devote  our  lives  to  our  own  plciisure,  even 
tliough  it  be  pleasure  derived  from  scientific  in- 
vest igtition.  No  man  livea  for  hiniyelf  .-done  :  the 
scientific  man  should  do  so,  least  of  all.  Tlieie 
never  was  a  time  when  the  world  had  more  nee<l 
of  him,  and  there  never  was  a  time  when  more 
care  was  needful  lest  his  toroh  shoidd  prove  u  fire- 
brand and  <letttruy  more  than  it  illuminates. 

The  old  creeds  are  quivering;  shifting;  chan- 
ging like  the  colored  flames  on  the  surface  of  the 
Bessemer  crucible.  They  are  being  analyzed,  and 
accounti*d  for,  and  toned  down,  and  explaine<j, 
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One  bebeld  and  died.  One  beheld  and  lost 
MKs.  One  destroyed  the  young  plants. 
ftoly  entered  in  peace  and  came  out  in 
Many  are  the  mystic  and  catHxlistic  in- 
tatioDB  which  have  been  given  of  this  say- 
ind  it  for  •  Paradise '  we  read  the  '  world  of 
edg«,'  each  of  you  can  no  doubt  best  in- 
t  the  parable  for  himself.  Speaking  to  a 
>f  scientific  men,  each  of  whom  has,  I  hope, 
ntsxn  unscientific  beliefs,  desires,  hopes,  and 
gs,  I  will  only  say,  *  Be  strong  and  of  a  good 
pe.'  As  scientific  men,  let  us  try  to  increase 
ffuse  knowledge ;  as  men  nnd  citizens,  Wt  us 
be  useful  ;  and,  in  each  ampacity,  let  us  do 
>rk  that  comes  to  us  honestly  and  thorough- 
9  fear  not  the  unknown  future. 
1  we  examine  that  wonderful  series  of 
larkfl  which  we  call  the  spectrum,  we  find, 
go  downwards,  tliat  the  vibrations  become 
\  the  dark  bands  wider,  until  at  last  we 
a  point  where  there  seems  to  be  no  more 
Dent ;  the  blackness  is  continuous,  the  ray 
dead.  Tet  within  this  year  Langley  has 
that  a  very  long  way  lower  down  the  pulsa- 
kgain  appear,  and  form,  as  it  were,  another 
Bm;  they  never  really  ceaaed,  but  only 
»d  in  rhythm,  requiring  new  apparatus  or 
Miaee  to  appreciate  them.  And  it  may 
>e  that  our  human  life  is  only  the  lower 
Bm.  and  that  beyond  and  above  the  brotu] 
band  which  we  call  death  there  are  other 
of  impulses,  —  another  spectrum  which 
8  the  ceaseless  beats  of  waves  from  the 
central  fountain  of  force,  the  heart  of  the 
»e,  in  modes  of  existence  of  which  we  can 
Bily  dream. 


^RICS  PHILOSOPHY  OF  WEALTH. 

HEXAREABLE  book  ! '  Such  is  my  involun- 
^xclamation  aa  I  finish  reading  Professor 
book,  'The  philosophy  of  wealth.'  In 
'ing  it  I  suffer  in  several  ways  under  an 
irrossment  of  riches."  There  are  so  many 
tnt  features  of  the  work  that  it  is  difficult 
Dt  one  or  two  for  treatment,  and  there  are 
by  passages  in  my  copy  marked  for  quo- 

tbat  they  would  occupy  far  more  space 
in  be  given  to  the  entire  review.     It  seems, 

the  circumstances,  best  to  abandon  ajiy 
'  an  exhaustive  treatment  of  this  ailuiimble 
ind  simply  attempt  to  notice  a  few  of  its 

leriaUcs  in  the  hoi>e  that  many  may  be 
d  to  confer   a   benefit  on    themselves  by 


*  The  philosophy  of  wealth  *  is  a  treatment  of 
fundamental  principles  in  economics,  in  which 
every  page  is  luminous  with  clear  analysis  and 
profound  thought.  Yet  the  entire  work  is  most 
practical,  and  should  attract  the  attention  of  all 
interested  in  the  problems  of  the  «lay  :  for  nothing 
is  more  needed  at  the  present  time  than  deeper 
knowledge.  People  lose  themselves  in  a  maze  of 
stock-phrases,  and  continue  to  move  in  the  same 
weary  circle  because  they  fail  to  grasp  primary 
principles. 

Professor  Clark  very  properly  lays  emphasis  on 
this  point  in  his  first  chapter.  He  enys,  ••  If  ob- 
scurity still  bangs  over  principles,  the  clear  appre- 
hension of  which  is  essential  to  all  reasoning  on 
the  subject,  the  removal  of  it,  besides  having  an 
incalculable  value  in  itself,  will  afford  a  welcome 
supplement  to  directly  practical  work.  It  will 
shed  light  on  the  pressing  social  questions  of  the 
day.  In  the  present  state  of  the  public  mind,  for 
example,  financial  heresies  and  strange  teachings 
concerning  the  rights  of  property  find  a  ready 
circulation ;  and  if  these  false  doctnnes  connect 
themselves,  even  remotely,  with  fundamental 
errors  of  political  economy^  then  the  assault  upon 
the  practical  fallacies  can  never  be  quite  success- 
ful until  the  underlying  errors  be  exposed  and 
corrected.  Questions  on  the  solution  of  w^hich 
the  general  prosperity  depends  cannot  be  solved 
without  the  clear  apprehension  of  correct  prin- 
ciples." 

The  scope  of  the  work  may  most  readily  l« 
gathered  from  the  titles  of  the  chapters,  which 
are  the  following  :  Wealth  ;  Labor  and  its  relation 
to  wealth  ;  The  basis  of  economic  law  ;  The  ele- 
ments of  social  service  ;  The  theory  of  value ; 
The  law  of  demand  and  supply  ;  The  law  of  dis- 
tribution :  Wages  as  affected  by  combinations  ; 
The  ethics  of  trade ;  The  principles  of  co-opera- 
tion :  Non -competitive  economics  ;  The  economic 
function  of  the  church. 

One  of  the  be'»t  examples  of  clear  analysis  of 
economic  phenomena  is  found  in  the  discussion  of 
utilities.  There  is  first  a  distinction  between  abso- 
lute and  effective  utility,  which  explains  satisfac- 
torily the  apparent  contradiction,  found  in  old 
treatises,  l»etween  high  value  in  use  and  low  value 
in  exchange.  Water  is  eaid  to  be  useful,  for 
example,  but  to  have  no  value.  The  logical  am- 
biguity lies  in  this  :  when  we  say  water  is  more 
useful  than  diamonds,  we  think  of  water  in  the 
a*>stract;  when  we  say  water  has  no  value,  we 
think  of  a  definite  concrete  amount  of  water,  a 
glassful  for  example.  But  that  has  also  very  little 
use.  If  my  glass  is  upset.  I  do  not  grieve  :  I  have 
no  special  attachment  to  that  particular  concrele 
water,  and   I  get  some  more  without  difficulty. 
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This  is  explained  imire  ol«»orl,v  hy  Profpwwr  Clark 
tlmn  by  any  other  writer  in  Eni^lisii. 

Utilities  are  further  siilxlivided,  and  a  different 
law  of  eoetlinejs  is  found  lo  govern  elementary 
utilities  from  that  which  obtains  with  respect  to 
form  an  J  place  wtilitiea.  The  law  of  diminishing 
retiirnB  holds  only  for  elementary  utilities.  This 
has  an  important  be  iring  on  Malthusianisni.  for  a 
pre«lomiuauce  is  f:le^non^tmled  of  those  utilities 
which  tend  to  cheapness.  At  the  same  time  the 
tfgsience  of  Malthnsiani^m  is  recognized  and 
admirably  stated  in  these  words  :  It  "  maintains 
tfjat  a  retardinc  of  the  rate  of  increase  ot  p(j|»ula- 
tion  19  an  ultimaif  necessity,  if  ImmanJty  is  to 
fully  I'D  joy  the  fartli  and  to  ptrfect  itself,"  This 
i*  a  great  improverafnt  on  anj'^  Uiing  which  can  be 
found  in  previous  writers,  and  ought  lo  niodify 
the  teaching  of  political  economy.  Other  points 
which  must  especially  interest  the  professional 
economist  are  the  theory  of  non-competing  groups 
and  the  treatment  of  non-competitive  economics, 
whifh  show  conclusively  the  existence  of  narrower 
limits  to  th"  range  of  comi>ttitive  action  than  is 
ordinarily  suppos^t^l, 

The  chapter  on  non-competitive  econotnics  is  in 
some  respects  as  im]x)rtant  as  any  in  the  book. 
It  deraonstnites  the  fact  that  the  field  of  non- 
comf>etitive  economics  is  increasing  ;  that  itouglit, 
in  the  interest  of  humanity,  to  be  still  further 
widened  :  ami  that  even  now  the  highest  forms  of 
rational  wealth  are  disbursed  non-i-<>mi>et.itively. 

The  book  abounds  in  valuabl**  practical  sug- 
gestions ;  but  the  man  of  affairs  will  be  chiefly 
interested  in  the  chapters  on  combinations,  the 
ethics  of  trade,  and  the  economic  functions  of  tlie 
church.  The  last-named  subject  is  discussed  more 
profoundly  than  in  any  other  hook  which  ha.«* 
come  under  my  notice,  and  the  nwt  of  the  matter 
is  touched  in  the  protest  against  the  appeal  in  the 
forms  of  church  activity  to  the  spirit  of  cast^. 
Tlie  author  does  not  hesitat*'  to  call  things  by 
tbeir  proper  nanie*<,  and  throughout  he  reveals  a 
vigor  of  treatment  eqtm!  to  the  strength  of  moral 
purj>oee  everj'where  displaycvl. 

Mftre,  perfiaps.  might  have  been  naid  aVxtut  the 
nature  of  economic  laws,  which  i**  to  mont  econo- 
mists even  a  dark  tield  :  and  possibly  the  terms 
•induction'  and  'deduction'  should  have  been 
more  clearly  defined.  A  great  deal  <»f  current 
discussion  on  economic  uietiiod  leaves  the  pamful 
iiupression  of  sad  ignorance  in  the  fundamental 
principles  of  logic  as  understood  at  pre  ent. 

I  cannot  either  express  unqualified  approval  uf 
what  is  said  in  regard  to  railways.  I  do  notti«- 
lieve,  as  the  result  of  my  studies,  that  experience 
haie  80  far  pronounced  in  fav<ir  of  government 
control  rather  thin  ownership  of  means  of  com- 


munication and  trnnK|Mjrtuiioi)  :  and.  if  that  i 
native  be  accepleJ,  Profoss«>r  t.llark  fails  to  «ho 
the  |»of8ibility  of  an  exrrcise  of  ctiolP>l  over  wrft 
jMiwerful  economic  factors,    Experieuce  lia^  w«' 
demonstrated  it.    However,  this  is  a  Bubjeft  whi 
needs  much  further  discussion    tiy  non-partisr 
whose  sole  purpose  is  the  public  weal  ;  and  I  dn 
this  notice  of  Professor  ('lark's  book  with  tlw  ua 
hesitating  assertion  that  it  is  one  of  the  nutst  im 
porlant  coniributions  to  economics  ever  made  I 
an  American.  Richard  T.  Ely. 


PLA  NT-DISSECrtON. 

nmidbook  of  plnntfiisiifction.    By  J.  C\  Altnirv,  C- 
Haknkj!,  aud  J.  M.  Corft.TitB.    New  York.  Hr>tt.  IflM.    9*. 

Tms  book  is  a  useful  guide  U*  the  stadjr  of  ( 
dozen  plants  of  common  ocx?uiTence,  ranging  fr 
the  most  simple  forms  to  tbo«e  of  highest  ( 
jtution.     It  is  modelled  on   Huxley  and  Martini 
•  Elementary  biology.'  physiological  detAils  bexai;, 
however,  omitted.     The  introduction  give* 
instructions  as  to  the  instrmueot^$  and   mater Ltlil 
to  be  used,  including  the  simple  l&ns  and  compounll 
microscope;    the    chemical    rea.geut»    emplo]r««J;l 
section-cutting  and  the  mounting  and  drawiAK  ^ 
oitjects  ;  and  a  list  of  books  of  reference  ceeil^l.| 
The  gross  anatomy  of  the   plant    is   first   ntnJw 
with  the  aid  of  a  hand-lens  only,  and  cubBecpientiJ] 
if^  minute  anatomy  explored  with  the  compomiJ 
microscope.     Outlines  are  given  for  llje  con»j»li*l<? 
study  of  the  following  forms  :  Protococcws  riridu, 
Oscillaria  (more  usually  written  Oscillatoria)t«nui»«| 
SpLrogyra    quinina,    Cystopus    candidu!?.    JiTiCTo 
sphaera  Friesii,  Marchantiapoiymorpha,  Atricba 
undulatum,  Adiantum  pedatum,  Piniut  sylvf^tr 
.Aivena  sativa.  Trillium  recurvatum,  and  CapselU 
Bursa- pastt:>ris.     It  would  have  l«?en  a  little  i 
convenient  for  the  average  student  if  one  of  «jr 
native   pines   had   been  selected   instead    of   th4J 
Scotch  pine,  though  this  is  quite  cominoulj  ettiti-| 
vated  ;  and  Trillium  recurvatum  is  of  rar« 
rence  in  the  eastern  states,  though    for  any  otiiti 
purpose  save  the  study  ot   its  grt>s8  nualomj.  jwrl 
other  sjiecies  of  wake-robin  will  answer  m  wrJlJ 
A  useful  glossary  of  terms  used*  and  an 
are  ap|)ended. 


A  REVOLVINO  |>neumatic  cannon.  «ievi«ci] 
Wafhingtou  inventor,  is  one  of  the  nioel 
additions   to    the   list    of    de«itructarc> 
Another  recently   invente<l   devict-   of  •  «iniifarj 
nature  is  an  accelerating  projectile,  which  i 
construct-ed  that  a  series  of  chargfe.  contain 
chaml>ers  attached  to  the  roar  <if  the  pn>j( 
are  cxph.Mled  in  succession,  at  dit^tiuot  interv 
the  projectile  passes  along  tlje  tube  of  th^  tiuim».1 
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COMMENT  AND  CRITICISM. 
In  a  paper  presented  to  the  American  pliilo- 
Dphical  society.  Dr.  Brinton  of  the  University  of 
Pennsylvania  liaa  developed  some  considerations 
oncerning  a  form   of   writing   intermediate   be- 
vean  the  iconograpbic  and  the  alphabetic.     This 
atermediate  form   of  writing  Dr.  Brinton  calls 
konomatic.   since   that  to   which   tl»e   figure  or 
^cture  refers  is  not  the  object  represented,  but 
the   name    of  that   object.      In  this  ikonomatic 
writing,  which  Dr.  Brinton  finds  in  the  Mexican 
nd  probably  in   the  Maya  hieroglyphics,  he  sees 
be  explanation  of  the  process  by  which  the  great 
Ivauce  waa  made  from  thought-writing  to  sound- 
irriting.     Thought- writing,   we   are   told,    is   the 
j>Ide«t  and  simplest  form,  and  is  subdivided  into 
conographic    ainl    symbolic.       In    iconograpbic 
rriting  the  object  thought  of  is  represented  by  a 
ttore  or  less   skilfully   drawn   picture,  while   in 
"symbolic  writing  a  single  characteristic  serves  to 
repre«!nt  the  object ;  as.  for  example,  the  track 

^f  an  animal  is  represented  instead  of  the  animal 
»*lf.  

Of  course,  the  gap  between  this  thought-writing 
and  sound-writing  is  enormous,  and  endeavors 
lave  been  made  to  explain  how  it  waa  bridged  by 
study  of  the  Egyptian  and  Chinese  alphabets, 
each  of  which  began  as  simple  picture-writing, 
and  developed  into  almost  complete  phoneticism. 
-.  Brinton  calls  tn  ikonomatic  writing  to  explain 
the  transition.  In  this  form  of  commimication 
the  picture  or  sign  does  not  refer  to  a  sound  as  the 
name  of  the  object  in  question,  hut  to  tlie  sound 
of  the  name  of  some  other  object  or  idea.  The 
plan  is  that  pursued  by  the  constructors  of  rebuses, 
who,  to  use  Dr.  Brinton's  illustration,  can  repre- 
sent the  infinitive  •  to  hide '  by  the  figure  2  and  a 
akin  or  hide.  Of  this  system.  Dr.  Brinton  finds 
aeveral  sets  of  instances,  and  says  that  there  is 
little  doubt  that  all  the  Egyptian  syllabic  and 
alphabetic  writing  was  derived  from  tliis  early 
pbaae  of  which  the  governing  principle  was  that 
of  the  rebus.  He  finds  evidence  of  this  in  medi- 
aeval heraldry  also. 
iio.«a.— 1*«. 


One  of  the  earliest  stimuli  to  the  development  of 
phonetic  writing  was,  Dr.  Brinton  thinks,  the  wish 
to  record  projier  names,  which,  when  we  rise  above 
the  savage  stale,  are  not  usually  significant  ; 
and  therefore,  if  recordeti  at  all,  they  nmat  be 
recorded  phonetically.  The  Mexicans  added  to 
their  ikonomatic  sjstem  a  feature  peculiar  to  them- 
selves in  assigning  a  phonetic  value  to  colors.  The 
Egyptian  sign-writing  is  also  i>olycliromatic,  but 
the  polychromes  seem  not  to  have  had  any  pho- 
netic value.  So  in  heraldry,  while  colors  have 
definite  significations,  these  are  seldom  phonetic. 
But  the  Mexican  writing  oflFers  many  instances 
where  the  color  of  the  object  as  pictured  is  an 
essential  phonetic  element  of  the  sound  which  is 
intended  to  be  conveyed.  The  Aztecs  developed 
the  ikonomatic  system  beyond  proper  names, 
and  coQiiKjsed  in  it  words,  sentences,  and  treatises 
on  various  suibjecis.  Outside  of  these  races.  Dr. 
Brinton  finds  evidence  of  but  very  slight  progress 
toward  a  phonetic  system  made  by  natives  of  the 
American  continent. 


'  Bovine  tuberouloais  '  was  the  subject  of  a 
paper  read  by  Dr,  Blaine  of  Willard  asylum,  Ovid, 
N.Y.,  before  the  New  York  academy  of  medicine 
recently.  In  the  paper  and  the  remarks  upon  the 
same  by  Dr.  Edaon,  of  the  New  York  health  de- 
I>artment,  attention  was  called  to  tlie  prevalence 
of  coufturaption  in  cattle,  and  to  the  danger  of 
human  l>eings  contracting  the  disease  through 
the  milk  and  meat  of  infected  animals.  As  we 
have  already  repeatedly  pointed  out,  there  is  but 
one  way  to  prevent  the  sale  and  use  of  such  meat 
and  milk,  and  that  is  by  a  rigid  insf>ection  of  the 
cows  at  the  stables  where  they  are  kept,  and  of 
the  carcasses  at  the  slaughter-houses  before  the 
viscera  are  removed.  Tuberculous  milk  cannot 
be  distinguisheil  from  that  which  is  non-tuber- 
culous, and  the  most  thorough  ex^iert  examina- 
tion of  the  meat  of  a  tuberculous  animal  will  not 
suffice  to  exclude  such  meat  from  the  market  un- 
less the  inspector  can  also  examine  the  lungs  and 
other  interna!  organs  in  which  the  disease  mani- 
fests itself.  The  cow-stable  being  situated,  for  the 
most  part,  in  the  country,  the  inspection  of  these 
should  be  performed  by  officers  of  the  State  board 
of  health ;  wliiie  the  slaughter-houses,  being  in  the 
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citiee,  should  be  rigidly  watx^hed  by  experienced 
TeterinariaiiB,  who  should  be  on  duty  continuous- 
ly at  these  slaughter-houseg,  in  order  that  no 
single  animal  )->an  be  sold  for  meat  until  it  has 
been  examin«Hl.  A  long  experience  in  this  matter 
baa  satisfied  the  writer  that  no  conlidence  can  be 
safely  put  in  the  slaughterers  as  a  clasa.  They 
will,  without  any  compunction  whatever,  kill  and 
sell  the  most  diseased  animals,  and  do  not  hesitate 
to  put  upon  the  market  even  the  flesh  of  new-born 
calves,  and  of  those  that  have  died  from  disease. 
It  will  be  an  expensive  matter,  it  is  true,  to  station 
a  competent  veterinary  surgeon  at  eacli  of  the 
slaughter-houses  in  th(^<>e  great  cities ;  but  the 
interests  of  the  public  health  demand  it,  and  tbey 
should  be  kept  there  continuously.  The  work 
will  then  not  In?  done  'as  efficiently  hp  if  public  ahat- 
toirs  were  establiahed  on  the  rivpr-frout,  and  the 
slaughter-houses  now  scattered  throughout  the 
cities  abandoned. 


It  is  well  kxowk  that  the  senRes  are  subject 
to  normal  deceptions  (ttinnes  tauchungen),  which 
seem  to  be  inborn  in  the  structure  of  the  nervous 
system  and  the  sentte-organa.  In  some  re8j)ects 
the  world  that  we  piece  together  from,  our  judg- 
ments and  sensations  proves  to  be  somewliat  dif- 
ferent from  the  world  to  which  we  apply  the  foot- 
rule  and  plumb-line,  which  we  weigh  and  measure 
by  objective  standar<le.  Tlie  science  whose  busi- 
ness it  is  to  discover  the  nature  of  these  discre- 
pancies is  psychophysics.  M.  Sorel,  in  a  recent 
article  {Reviie  phiiosophique,  October,  1886),  calls 
attention  to  the  wide  practical  bearing  of  this 
study,  shows  how  it  was  taken  into  account  by 
the  Greek  architects,  and  how  it  modifies  our  aes- 
thetic conceptions.  He  looks  forward  to  the  time 
when  all  these  deceptions  will  be  quantitatively 
determined,  and  applied  in  e very-day  life.  Not 
only  will  we  have  a  real  psychopbysic  law  (or 
laws),  but  perhaps  al&o  the  signs  of  practical  con- 
sulting psychophysicists  will  grace  our  streets. 


The  MEETDfO  OF  THE  NATIONAL  PRISON  associa- 
tion at  Atlanta  this  year  seems  to  have  been  very 
suoceaaful.  The  openi ng  add resses  by  ex-President 
Hayee  and  Mr.  Henry  W.  Urady  of  the  Atlanta 
conMituiion  were  very  well  received,  the  latter 
especially  calling  forth  strong  expressions  of 
approval.  The  various  discussions  on  prison  archi- 
tecture, prison  diet,  the  prison  physician,  the 
paroling  of  prisoners,   refurnmtories.  and  prison 


labor,  were  ably  intrmluoed  and  well  ooiidnc(iFd.l 
The  debate  on  firisoo  labor  seems  to  hare  exdt»J 
most  interesL  Warden  McClaughry  of  Joliet  bad 
the  courage  to  defend  the  contract  system,  aad 
regretted  the  action  of  the  people  of  Illioois  in 
adopting  at  the  last  election  a  constilutinnal 
amendment  prohibiting  it.  Warden  Brush  oil 
Sing  Sing  made  an  eminently  sensible  nronrki 
when  he  said  that  diseu8sion«i  about  forms  d 
prison  labor  were  of  little  use  just  now.  wbrn  « 
cyclone  is  sweeping  over  the  countr}',  and  agiu- 
tors  are  striving  to  put  an  end  to  all  prison  laUu. 
whatever  its  form.  It  was  in  this  discussion  that 
Dr.  Tucker  created  a  sensation  not  only  by  def endu- 
ing the  lessee  system  as  practised  at  the  mm 
but  by  pronounci  ng  a  panegyric  on  it.  Ht>  claimtil 
tliat  the  lessee  system  is  the  beat  poOBiblf, 
made  a  number  of  extremely  foolish  ami  aUiinl 
remarks  about  the  '  psychological  repuUion  '  >«• 
tween  races,  and  in  closing  demanded  the  utnn«t 
severity  of  punishment  compatible  with  the  co»- 
vict«'  physical  health.  He  went  so  far  aa  to  ik- 
clare  that  the  chain-gang  is  the  negro's  parMlix. 


Dr.  Hims  of  Chattanooga,  who  had  twu  d.aT« 
before  maile  an  argument  for  the  abolition  of  ! 
leasee  system,  which  is  reported  as  being  mt* 
cogent,  made  a  brief  answer  to  Dr.  Tucker,  and. 
while  granting  tlmt  the  lessee  system  in  Geurga 
is  better  managed  than  elsewhere,  repeated  ihi> 
conclusions  reachetl  by  his  previous  argumroC. 
Dr.  Tucker  had  asserted,  after  telliug  liis  boarert 
tlmt  the  {>enal  features  of  the  leasee  syHlieai  atf 
too  severe  for  whites  and  not  severe  (*nough  fur 
colored  persons,  that  the  death-x»te  of  (>ei«ga 
prisoners  was  8  8  in  the  thousand.  Warden  Brmk 
calleil  attention  to  the  official  report  of  tJie  stair  , 
peaJtentiary,  which  sliowed  a  death-rate  of  90 1 
thousand  ;  hut  all  the  answer  Dr.  Tucker  wooUi 
vouchsafe  was.  •  My  aritlimeiic  is  right.* 
truth  is,  that  the  lessee  system  of  convict  labor  i« 
bartjarous  and  inhuman  ;  and  the  wonder  is,  tint ' 
any  sclf-resf>ecting  man  could  publicly  defrnd  it. 
especially  before  such  a  body  an  the  Nataooalj 
prison  association.  I 

Mr.  Wines,  writing  in  the  IniemationcU  rorxNnl 
of  charitif*  and  ctirrtctUm,  aaya  that  the  teuden«7 
of  thought  in  the  prison  association  IkecttmoBmorr 
apparent  each  year.  The  keynote  of  all  the  dk- 
cussions  is  that  felons  whopaiaue  crime  as  a  toiv* 
tioD,  or  are  driven  to  it  by  an  irreidstible  natural 
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,  ahould  be  permanently  iocarcerated  for 
BUtity  of  society.     This  implies  a  distinc- 

Iween  the  incorrigible  and  the  corrigible ; 

9  poaaibiiity  of  reformation  and  establish- 

f  reformatory  discipline  in  prisons  follow 
^ra  of  coarse.  In  Mr.  Wines's  own  Ian- 
"  Life  sentences  for  recidivists,   indeter- 

sentenc^s  for  first  offenders,  the  mark  sys- 
Jie  progressive  classification   of   prisoners, 

onaJ  liberation,  improved  facilities  for  eda- 
is  prison,  the  reformation  of  our  system  of 
labor, — all  of  these  are  parts  of  the  sift* 
icesB  by  which  we  seek  in  the  end  to  elim- 
rom  the  community  the  dangerous  elements 
fety."  This  is  an  inspiring  programme,  and, 
ihe  reformers  convince  our  legislatures  of 
Bcticability,  undoubtedly  much  will  be 
,  But  we  do  not  hesitate  to  say,  thnt,  as  a 
re  find,  in  the  opinions  of  prison -reformers, 
ich  the<>ry  and  too  little  pnicticality.  They 
the  right  road,  but  their  progress  is  slower 

need  be.  on  this  very  account. 

UEBT  WHICH  the  sciences  of  ethnology  and 
tics  owe  to  missionary  labors  has  never 
rlequately  acknowledged.  The  latest  rec- 
a  of  Its  value,  though  well  meant  and  in- 
re,  is  still  imperfect.  Dr.  R.  N.  Cust's 
^ph.  '  Language  as  illustrated  by  Bible 
tions'  (London,  TrQbner,  1886),  displays  the 
fsbip  and  research  which  would  be  expected 
lie  author.  He  gives  a  classified  list  of  ver- 
arrange<l  according  to  the  various  families 
guages,  from  which  it  appears,  that  since 
tablishmont  of  the  British  and  foreign  Bible 
jT,  in  1808,  the  missiiinaries  of  that  society 
I  similar  associations  in  Great  Britain,  the 
i  States,  and  other  Protestant  countries, 
Tanslated  tho  Bible  or  portions  of  it  into  no 
laii  two  hundred  and  ninety  languages  and 
ba.  Of  these,  forty-nine  belong  to  Europe, 
ondred  Jind  one  to  Asia,  sixty  to  Africa, 
■eight  to  America,  and  forty-one  to  Oceania, 
g  the  older  versions  (some  of  which  have 
■eptiblished  under  missionary  revision),  w^e 
a  total  of  tliree  hundred  and  twenty-four 
ations  in  the  catJilogue  of  Dr.  Cust.  This, 
k*er,  by  no  means  exhausts  the  list.  His 
excludes  reference  to  the  Roraan-Catholic 
OS,  which  are  numerous— if  not  of  the  whole 
at  least  of  portions  of  it.  Eliot's  Indian 
though  mentioned  (not  quite  accurately)  in 


the  text  of  the  monograph,  does  not  appear  in  the 
list.  Nor  is  any  thing  said  of  the  vast  numlier  of 
grammars,  dictionaries,  and  vocabularies,  or  the 
versions  of  catechisms  and  similar  works.  —  in 
many  more  languages  tluin  are  included  in  his 
list,  —  which  we  owe  to  these  Bealoua  laborers, 
of  almost  every  Christian  denomination.  In  spite 
of  ibese  limitations,  however.  Dr.  Cust's  memoir 
will  Ije  a  most  useful  manual  of  reference  for 
philologists.  It  is  to  be  hoped  that  he  will  sup- 
plement it,  as  he  is  probably  better  able  to  do  than 
any  one  else,  by  an  additional  list,  compriaing 
these  other  missionary  publications,  which  will 
be  helpful  to  students.  Prof.  Max  MQIler  has 
shown  that  the  foundation  of  the  science  of  com- 
parative philology  was  laid  in  the  gre^it  work  of 
the  Jesuit  missionary  Herva^,  —  his  '  Catalogue  of 
languages,'  in  six  volumes,  puWished  in  Spanish  in 
the  year  1800,  and  derived  mainly  from  the  re- 
sults of  missionary  researches.  The  ilistinguished 
professor  himself,  and  the  other  eminent  philolo- 
gists of  our  day,  —  a  list  which  includes  such 
oamea  as  F.  Mailer,  Gerland,  Latham,  Farrar, 
Sayce,  Hovelacque,  Charencey,  Whitney,  Brinton, 
Trumbull,  and  many  hardly  less  noted,  —  who 
have  reared  upon  this  basis  such  a  noble  aui>er- 
structure,  will  be  the  first  to  admit  that  their  work 
owes  its  extent  and  value  chiefly  to  the  materials 
supplied  by  the  later  efforts  of  these  enlighleoed 
and  indefatigable  toilers. 

A  8TRIKINO  PROOF  of  the  growth  of  scientific 
studiee  at  Harvard  is  given  in  the  leoent  report  of 
the  Museum  of  com|>aralive  zoology.  Although 
it  is  within  three  years  that  the  latest  addition  to 
its  building  lias  been  (K-cupied,  it  has  already  be- 
come too  crowded  for  the  needs  of  the  university. 
This  addition  completed  ihe  first  wing  of  the 
great  structure  originally  contemplated  by  Agas- 
siz,  and  gave  a  ma.'wive  building  nearly  three 
hundred  feet  long  and  five  stories  high,  with 
about  a  hundred  thousand  square  feet  of  flooring, 
or  the  equivalent  of  seventy  rooms,  thirty  by 
forty-five  feet  in  dimensions.  The  new  portion, 
nearly  a  third  of  the  whole,  is  entirely  devoted  to 
oflflces,  library,  and  purposes  of  instruction ;  and 
yet  the  curator,  Mr.  Agassiz,  in  his  recent  report 
to  the  pretiiident  and  fellows,  reports  that  "  the 
unexpected  demand  for  instruction  is  in  excess  of 
our  accommodation.  ...  It;  will  be  absolutely 
essential,  in  order  to  maintain  the  unity  of  organi- 
zation on  which  so  much  care  and  money  have 


been  expended,  to  provide  additional  quarters  for 
the  accommodation  of  the  increasing;  number  of 
students,  and  the  natural  demands  for  expansion 
in  the  speciattiea  of  each  department.  At  the 
present  moment  an  additional  section  of  the  mu- 
seum would  barelj  meet  our  re<iuirementa."  We 
understand  that  work  wiJl  commence  on  this 
another  season.  Nor  is  tlie  interest  wholly  eon- 
tined  to  the  students.  Most  of  the  exhibition* 
rooms  having  been  tlurown  open  to  the  public,  the 
number  of  visitors  has  greatly  increased,  so  that 
it  hari  become  necessary  to  begin  tlie  erection  of  a 
large  portico-front  to  the  main  entrance  on  the 
middle  of  the  south  side,  and  to  transfer  to  it  the 
staircases,  which  are  now  whully  insufficient  to 
accommodate  the  stream  of  visitors.  At  the  same 
time  it  will  greatly  relieve  the  now  somewhat 
barren  fa<;ade  of  the  building. 


The  November  Iowa  weather  bulk'tin,  by  Dr. 
Gustavus  Hinrtchs,  closes  with  an  intimation  of 
the  character  of  the  coming  winter.  *'The  prob- 
ability is  very  high  that  the  winter  now  begun 
will  be  a  mild  one  in  low^a  and  the  north-west. 
The  very  fact  that  the  last  two  winters  have  been 
severe  ones  greatly  increases  the  prolmbility  stated. 
It  should,  however,  not  be  forgotten  that  even 
tlie  mildest  of  Iowa  winters  has  spells  of  severe 
weather  and  blizzards.*'  We  must  not  infer  from 
this  that  Dr.  Hinrichs  has  any  intention  of  com- 
peting with  such  long-range  wentlier  prophets  as 
Mr,  Blake,  editor  of  a  self-complacent  sheet  called 
the  Future,  or  others  of  that  class.  The  predic- 
tion here  quoted  is  probably  based  simply  on  the 
fact  that  the  mean  temperature  of  a  region  for  a 
long  terra  of  years  is  essentially  constant,  and 
hence  severe  winters  will  generally  be  compen- 
sated by  mild  ones  ;  but  studies  of  this  kind  in 
Europe  show  that  atiy  rules  thus  based  are  very 
often  broken.  No  one  could  safely  order  a  smaller 
supply  than  usual  of  winter  coal,  or  attempt  to 
make  a  comer  in  ice,  on  such  indications,  espe- 
cially as  the  term  '  mild  winter '  is  not  considered 
incompatible  \vith  some  spells  of  severe  weather 
and  blizzards.  Severe  winters  may,  on  the  other 
hand,  have  low  mean  temperatures,  while  they 
are  relatively  free  from  heavy  snows,  which  form 
the  chief  element  of  severity  in  the  mind  of  a 
railroad  superintendent. 


ISAAC  LEA,  LL.D. 
Dr.  Isaac  Lea,  the  Nestor  of  American  natu- 
I'alists,  died  at  his  home  in  Philadelphia  on  the  8th 
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instant.  Dr.  Lea  was  bom  in  Wilmingfeoi 
March  4,  1792.  He  was  of  Quaker  d«tOC[ 
ancestors  coming  from  Gloucestershire,  El 
with  William  Penn  on  his  second  visit,  H 
for  natural  history  exhibited  itself  at  ad 
period,  and  was  fostered  by  his  Da< 
was  fond  of  botany,  and  by  his 
Vanuxeni,  then  a  youth,  who  wras  de' 
mineralogy  and  geology,  then  hardly 
as  sciences.  Their  studies  were  ni 
only  in  1815  did  they  become  members 
Academy  of  natural  sciences,  then 
years  old.  Lea  forfeited  his  birthright 
Society  of  fiiends  by  joining  a  cooipanj 
for  the  defence  of  the  country,  in  1614, 
the  organization  was  never  called  into  i 
Though  er gaged  in  learning  naercantile  \4 
young  Lea  became  an  active  member  | 
academy,  and  published  a  mineralogical  d 
its  journal  in  1817.  This  was  followed  byi 
long  series  of  contributions  to  miDeraIq| 
conchology,  recent  and  foesil,  which  havi 
his  name  familiar  to  naturalists  aU  over  tint 
He  married,  in  1831,  Miss  fVancea  A.  Oaq 
daughter  of  Mathew  Carey,  the  well-knowni 
mist,  imd  became  a  member  of  the  pol 
house  of  Carey  &  sons,  from  which  he 
1S51.  Mr.  Lea's  married  life  waa  exi 
long  and  happy,  lasting  fifty-two 
blessed  with  two  sons  and  a  daagb! 
survive. 

In  1826  l>egan  those  studies  of  the 
and  land  shells,  especially  the  Unioe, 
Dr.  Lea's  name  will  always  be 
1827  he  published  his  first  (taper  on  tiM 
Unio.  In  1836  he  printed  hia  first  ♦  syno] 
the  genus,  a  thin  octavo  of  fifty-nine  pa^oi 
fourth  edition  of  this  work  appeared  in 
when  it  had  grown  to  two  hundred  and  U 
pages  quarto. 

Dr.  Lea  was  a  member  of  most  Amerid 
many  foreign  scientific  societies.  He 
Europe,  and  studied  his  favorite  mollosks 
the  museums,  where  he  made  the  acquainfel 
FeruBsac,  Brongniart,  Gay,  Kiener,  and  otli 
tinguished  men,  whose  uamea  now  soisq 
echoes  of  a  past  epoch. 

In  :8a;J  Dr.  Lea  published  his  <Coo 
geology,'  at  that  time  the  best  illustrated 
tological  work  which  had  ever  appeared  i 
United  States,  the  text  of  which  was  rwM 
for  the  care  and  judgment  evinced  in  it*  jpt 
tion.  Up  to  1874  he  continued  ever  bnQ 
the  number  of  new  forms,  recent  and 
known  by  him,  amounts  to  nearly  tw^ 
His  activity  continued  almost  unal 
some  ten  years  ago.     Not  content  with 
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and  describing  the  shells  alone,  he  figured  the 
embryonic  forms  of  thirty-eight  species  of  Unio, 
and  described  the  soft  parts  of  more  than  two 
hundred.  He  also  investigated  physiological  ques- 
tions, such  as  the  sensitiveness  of  these  mollusks  to 
sunlight  and  the  differences  due  to  sex.  His  '  Ob- 
servations on  the  genus  Unio'  form  thirteen 
quarto  volumes  magnificently  illustrated. 

Dr.  L«a  presided  over  the  Academy  of  natural 
sciences  for  several  terms,  and  was  president  of 
the  American  association  for  the  advancement  of 
science  in  1860,  beside  filling  various  other  posi- 
tioos  of  trust  and  honor.  His  scientific  activity 
extended  over  a  period  of  nearly  sixty  years.  He 
received  the  degree  of  LL.D.  from  Harvard  col- 
lege in  1803.  His  faculties,  and  his  interest  in 
research,  continued  unabated  up  to  the  time  of 
his  death,  and  even  to  the  very  last  such  inter- 
course with  him  as  his  strength  permitted  was 
felt  by  all  who  approached  him  as  a  privil^;e.  A 
full  bibliography  of  Dr.  Lea's  writings,  illustrated 
by  an  admirable  etched  portrait  by  Ferris,  ap- 
peared about  a  year  ago  as  Bulletin  of  the  U.  S. 
national  museum.  No.  28,  and  forms  a  volume  of 
nearly  three  hundred  pages. 


ENGLISH  WOBKERS  IN  PSYCHICAL 
RESEARCH. 

As  requested  by  you,  I  will  give  the  informa- 
tion respecting  the  Ehiglish  society  for  psychical 
research  which  I  have  been  able  to  gather  during 
a  recent  residence  abroad.  Both  the  English  and 
American  societies  have  been  happy  in  securing 
the  active  support  of  the  most  able  and  widely 
known  scientists,  and  under  their  guidance  psychic 
research  is  assuming  a  definiteness  and  impor- 
tance which  claims  full  recognition  in  the  com- 
monwealth of  science.  It  may  be  interesting  to 
your  readers  to  know  something  of  the  personnel 
of  the  English  society.  It  was  organized  with  the 
following  officers :  president.  Prof.  Henry  Sidg- 
wick ;  vice-presidents,  Arthur  J.  Balfour,  M.P., 
Prof.  W.  F.  Barrett,  Rt.  Rev.  the  Bishop  of  Car- 
lisle, John  R.  Holland,  M.P.,  Richard  H.  Hutton 
(editor  of  the  Spectator),  the  Rev.  W.  Stainton 
Moses,  the  Hon.  Roden  No61,  Prof.  Lord  Rayleigh, 
Prof.  Balfour  Stewart,  and  Hensleigh  "Wedgwood. 

The  president,  a  nephew  of  Lord  Salisbury,  is 
widely  known  by  his  philosophical  works.  Both 
his  time  and  his  moct  liberal  purse  are  given  with- 
out stint  to  the  work  of  the  society.  Mrs.  Sidg- 
wick  is  one  of  the  most  effective  contributors  to 
the  work  of  the  society,  not  only  in  her  independ- 
ent investigations,  but  also  by  her  writings  and 
her  able  addresses  at  the  public  meetings.  She  is 
holding  her  own  position  ably  against  the  urgent 


claims  of  supematuralism  on  the  part  of  i 
lievers  in  mediumistic  phenomena.  Her  b 
Lord  Rayleigh,  is  well  known  to  those  n 
tended  the  meeting  of  the  British  associa 
1884  at  Montreal. 

Prof.  V-  F-  Barrett  of  Kings  college.  1 
first  organized  the  movement,  both  in  E 
and  America,  and  is  known  personally,  as 
by  his  scientific  reputation,  to  many  < 
readers.  Edmund  Oumey,  Esq.,  author  of 
quarto  volume  on  '  The  power  of  sound,'  I 
completed  two  octavo  volumes  entitled  ♦  Pha 
of  the  living,'  the  edition  of  which  was 
last  summer  just  as  it  was  being  pat  into  tb 
of  the  printer.  The  second  printing  is  issv 
month.  Mr.  Oumey  possesses  the  highest  a 
and  is  in  circumstances  which  enable  him 
vote  his  whole  time  to  the  work  of  the  socie 
dose  association  with  him  is  F.  W.  H.  Myei 
whose  poems  are  household  words  w: 
younger  generation  of  earnest  thinkers, 
one  of  the  able  corps  of  government 
inspectors  of  public  schools.  A  most  v 
remainder  of  his  time  is  devoted  to  tb 
of  the  society.  Mr.  Myers  has  communic 
the  journals  of  the  society,  and  in  recen 
hers  '  of  the  Nineteenth  century  and  Coi 
rary  review,  some  most  brilliant  and  suf 
papers  on  psychology,  deserving  of  the  mc 
ful  attention  of  scientists.  Prof.  Balfour  I 
gives  the  weight  of  his  counsel,  and  his  p 
in  the  chair  at  the  public  meetings  held 
rooms  of  the  Royal  society  of  artists  in 
colors,  where  are  found  many  leaders  in  ; 
including  some  of  the  royal  family,  as 
scientific  gentlemen. 

Mr.  Richard  Hodgson  of  St.  John's  • 
Cambridge,  lately  an  able  lecturer  on  the  ] 
phy  of  Herbert  Spencer,  devotes  his  who 
to  the  work  of  the  society.  BIr.  Hodgsoi 
out  to  India  in  1884  expressly  to  exami 
claims  of  Madame  Blavatski,  Colonel  Al 
the  Theosophical  society,  and  of  other  im 
or  dupes,  to  the  possession  of  supernatural  ] 
acquired  by  the  aid  of  a  class  of  thaumal 
in  Persia  called  ]Mahatmas.  Not  a  few 
young  men  in  the  colleges  of  Englai 
America,  who  had  lost  their  faith  in  hi 
Christianity,  had  become  fascinated  by  the 
of  the  Asiatic  theosophists,  especially  as  s( 
in  Mr.  Sinnett's  works,  'Tlie  occult  worl 
'  Esoteric  Buddhism,'  and  were  prepared 
cept  the  occult  philosophy,  and  with  it  the 
miracles  of  theosophy.     The  results  of  Mr. 

I  See  Nineteenth  century,  May  and  July,  IflSt, 
vember,  1886 ;  and  Contemporary  review,  Febnurj 
vember,  1^^ 
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on's  investigations  in  India  were  issued  by  the 
^  fiocietr  in  a  large  octavo  volume  which  has  made 
the  author's  reputation  as  a  patient,  skilful,  accu- 
irati?  observer  and  an  able  writer.     The  book  is  like 
'thf  work  of  a  ftrsfc-claas  lawyer  in  Ihe  investiga- 
tion of  a  crimijial  caee.     Tlie  effaceraent  of  every 
clAiin  of  Madame  Biavatski  to  supernatural  jiowers 
Lis  complete  and  overwhelming.     No  such  stupen- 
rdotis  spiritual  fraud  has,  in  our  generation,  deluded 
Iso  many  educated  persons.     Had  the  society  done 
i  nothing  else,  this  work  would  have  amply  com- 
pensated for  all  its  labor  and  outlay.     Mr.  Hodg- 
,  son  is  now  engaged,  in  connection  with  Professor 
iSidgwick  and  Mr.  Mj'ere,  in  some  experiments  on 
^the  subject  of  mind-transferrence,  or  the  occasional 
communication  of  mental  impreesioos  independ- 

Iently  of  ordinary  perceptions,  under  peculiar  and 
rare  nervous  conditions.     A  series  of  experiments 
extending  over  peveral  years  seems  to  establish 
this  a«i  a  scientiSc  fact,  but  the  idea  is  held  tenta- 
lively  until  a  much  larger  indmlion   shall  prove 
or  disprove  its  reality.     Malcolm  Guthrie,  Elsq.,  of 
Liverpool,  gav*»  me  two  evenings  with  a  subject  in 
urivate  life,  who,  while  often  wrong,  gave  such  a 
■  preponderHnt   numlter   of   successful   answers  as 
I  afTorde<l  an  immense  probability  to  the  theory. 
The  members  of  the  American  society  are  so 

(overworked  in  their  own  several  specialties,  that 
they  are  unable  to  give  the  close,  continuous  atten- 
tion which  the  science  requires.  I  wish  that  the 
services  of  some  one  who  is  as  able  and  experienced 
an  investigator  as  Mr.  Hodgson,  or  Mr.  Frank  Po«I- 
more,  could  be  securetl  for  the  secretaryahip  of  the 
American  sciciety. 

In  regard  to  the   results  of  the   work   of  the 

society,  it  is  too  soon  to  exjject  any  final  verdict  in 

^^a  region  of  facta  so  elusive  la  the  grasp,  and  bo 

I^Billiisory  in  their  character.     The  essential  iin{x>r- 

^^Vtant  result  so  far  is,  that,  for  the  first  time  in  the 

^^B history  of  science,  men  of  the  highest  reputation 

^^^for  Mccessful  investigation  have  collectively*  set 

{^■themselves  seriously,  patiently,  and   without  pre- 

^^ Judgment  of  the  results.  t<i  an   investigation,  by 

clear,  cold,  unemotional  metho«ls,  of  phenomena 

which  in  all  the  ages,  and  never  more  than  now, 

have  pressed  themselves  on  the  attention  of  the 

.race.     Long  generations  of  impostors  have  taken 

jadviuitage   of    tliese    phenomena  to   intrude,    by 

I  i»acri}egious  crimes,  into  the  most  holy  of  human 

[  ^tiBceptibi lilies,  —  the    sacred    love    for    departed 

'  friends.     They    have    wickedly    and    falsely   pro- 

feswcil  to  iiiwak  authoritatively  in  the  name  of  the 

ilead,  once  dear  to  us  in  life,  and  to  found  on 

their  imbecile,  vagarious  utterances  a  system  of 

religion.     It    is   bard    to   find    terms    sufficiently 

I  strong  to  characterize  truly  this  wilful  profanation 

I  of  the  innermost  temple  of  our  lives. 


I  do  not  prejudge  the  case,  in  the  presence  of 
so  able  a  court  as  the  Society  for  peychical  investi- 
gation, by  pronouncing  that  all  spiritualistic  phe- 
nomena are  frauds  ;  but  I  join  with  the  more  en- 
lightened advocates  in  saying  that  evil  spirits  — 
human  in  ray  opinion,  superhuman  in  theirs  — 
are  misleading  multitudes  to  a  fatal  deterioration 
of  character.  No  individuals  could  possibly  have 
so  completely  extinguished  the  claims  of  the  Bla- 
vateki  fraud  as  could  a  society,  authoritative  in 
the  character  of  its  members,  and  permanent  in 
its  organization  ;  and  nothing  but  such  an  organi- 
zation can  deal  with  the  ever-recurring  claims, 
believed  in,  it  is  said,  by  millions  of  our  country- 
men, many  of  them  of  high  social  and  even  scien* 
tific  reputation. 

Whether,  when  all  that  is  fraudulent  has  been 
eliminated,  there  will  be  any  residuum  of  psychical 
I>henomena  on  which  imjH>i»tor8  have  ti-adedTTjut 
which  are  real,  is  of  course  yet  an  0|)en  question. 
But  it  is  to  be  remembered  that  smoke  indicates 
fire,  and  courvterfeits  presuppose  actual  values 
somewhere.  I  do  not  hoiie  that  the  inqiiiries  will 
recover  many  who  have  fully  yielded  themselves 
to  the  guidance  of  jmid  mediums  ;  but  wo  may 
reasonably  expect  that  the  results  of  J  he  investiga- 
tions of  a  body  of  scientists  of  the  first  rank  may 
in  the  future  save  tens  of  thousands  of  earnest 
men  jmd  women  who  are  searching  with  intensity 
of  purpose  for  what  is  true,  before  they  have 
yielded  themselves  to  the  domination  of  mediums 
skilled  in  playing  upon  the  emotions  and  credulity 
of  their  subjects.  In  this  connection  it  may  be 
well  to  say  to  the  Siel>ert  commiswion  that  we  are 
waiting  anxiously  for  the  results  of  their  investiga- 
tions, and  that  we  hope  that  they  will  be  given  to 
us  in  full  detail,  even  thougli  they  may  be  nega- 
tive in  result. 

The  most  practically  important,  possibly,  of  the 
investigations  of  the  English  society,  is  not  yet 
in  a  state  in  which  I  can  siieak  of  it,  hut  I  confi- 
dently predict  for  it  a  worhl-wid*'  and  jiermanent 
position  in  the  destruction  of  fraudulent  error. 

I  commend  'The  phantajims  of  the  Jiving,"  just 
issued.  In  it  are  given,  for  the  judgment  of  the 
scientific  public,  the  carefully  sifted  nwrratives  of 
phenomena  clainied  to  have  been  seen  by  reliable 
witnesses.  It  is  unworthy  of  true  science  to  ridi- 
cule or  repudiate  these  until  the  evidence  in  their 
favor  has  been  carefully  and  judici»>uwly  weighed. 
Candid  scientists,  whether  believers  or  unbelievers 
in  them,  will  welcome  whatever  authentically 
makes  against,  as  well  as  for,  their  preconcep- 
tions. R.  P.  S. 

1  Phantasm*  of  the  living.  By  EnMiTND  UlTKNKT,  P.W.  U. 
MvxKi,  mod  Kbank  Podvohb.  fxindou  nnd  New  Vork, 
Triibner,  IWW.      H". 


DR.  WALLACE  ON  THE  DEVELOPMENT 
THEOHY, 

Db.  Alfred  Russell  Wallace,  the  distin- 
guiBhed  evolutionist,  deliveml  four  lectures  in  the 
lecture  course  of  the  Pcabody  institute  in  Balti- 
more on  Nov.  30,  Dec.  2.  7.  and  ft.  His  genej-al 
subject  was  'The  development  theory  and  protec- 
tive coIoring^.'  The  first  lecture  was  devoted  to  a 
general  outline  of  the  Darwinian  movement.  The 
lecturer  began  by  calling  attention  to  a  circum- 
stance which  he  thought  was  too  often  neglected 
in  evolutionary  discussions  ;  namely,  the  notions 
as  regards  species  that  existed  l^fore  Darwin.  At 
that  time  the  iiiity  of  species  was  regarded  as  an 
incontrovertible  fact  ;  and  the  origin  of  them, 
when  explained  at  all,  was  referred  to  independ- 
ent acta  of  creation.  It  is  only  by  contrasting 
present  zoological  notions  with  the  ones  just  men- 
tioned that  the  immensity  of  Darwin's  influence 
will  be  fully  appreciated.  It  is  true  that  before 
him  a  few  writers  had  been  bold  enough  to  ques- 
tion the  validity  of  the  theory  of  the  flxity  of 
B|>eciefl.  Forenio.st  among  them  were  Lamarck, 
Chamhers.  the  author  of  the  •  Vestiges  of  crea- 
tion,' and  others.  But  what  was  lacking  in  the 
speculations  of  these  writers,  and  the  reason  why 
they  were  not  as  widely  read  as  Darwin ,  was  that 
they  failed  to  produce  any  motive  power  sufficient 
to  cause  the  transformation  of  epeciea,  and  were 
net  sufficiently  acquainted  with  the  facts  that 
would  suggest  such  a  power.  This  was  the  distinc- 
tive work  of  Darwin,  and  through  this  the  theory 
bean  his  name. 

There  ai'e  three  main  principles  derived  from 
the  facts  of  nature  from  which  the  Darwinian 
theory  and  its  conaequencea  follow  as  an  inference. 
The  first  of  these  is  the  high  rate  of  multiplica- 
tion of  animal  life,  which  makes  it  impossible  for 
all  the  oflFapring  to  be  sustained,  and  thus  creates 
a  necessary  struggle  for  existence  among  them- 
selves and  witli  other  animal  forme.  Tlie  inten- 
sity of  this  struggle  depends  on  the  rate  of  multi- 
pliciition  of  the  animal  in  question  ;  and,  when 
that  is  great,  the  Ufe-i>ertod  will  lie  short,  and  the 
numl»er  who  live  to  maturity  correspondingly 
small.  To  api>reciate  how  severe  this  struggle  is, 
it  may  be  mentioneti  that  if  a  pair  of  partridges, 
a  single  species  of  binie,  live  for  sixteen  years,  and 
breed,  as  they  do,  alxtut  eighteen  youog,  and  all 
these  were  to  live  and  multiply  at  the  same  rate, 
then  at  the  end  of  the  sixteen  years  the  whole  sur- 
face of  the  earth,  laud  and  water,  would  nut  be 
gufficient  to  «ive  all  the  partridgeH  standing-room. 

The  second  important  principle  is  furnished  by 
the  variability  of  all  i>arts  of  living  tissue.  It  is 
difficult  to  appreciate  the  extent  of  this  variation. 
Only  by  accurate  measurements  can  it  be  realized 


that  the  variation  within  species  is  by  no  me&ne  u\ 
smaU  or  insignificant  as  is  often   supposed.    "^^X 
published  writings  of  Darwin  deal  more  with  ihtX 
evidences  of  artificial  variation  than  of  that  in  ai 
state  of  nature.   But  evidences  of  the  extreme  van»*l 
bility  of  natural  species  are  abundant.      DiagranK 
representing  the  variation  in  the  size  of  the  cliirf 
parts  of  the  body  of  Bi)ecimens  of  several  speciB 
of  bird. ^,  of  squirrels,  and  so  on,  were  exhibited 
and  pictm-ed  not  only  the  extent  of  this  rariatiaa. 
but  the  indeiX'udence  of  the  variation  in  one  put 
of  that  in  another.    Each  part  i^aries  independent- 
ly.     It  was  shown,  too,  that  while  the  otdinaT? 
probability  curve  represents  the  natural  varistk« 
of   an   organ,    the   cur^'e   must  be  flat  and  looi; 
drawn  out  to  express  the  extreme  limits  of  vatrk- 
tion  and  the  comparatively  slight    tendency  ti^ 
wards  extreme  crowding  about  the  average  fono. 

With  these  facts  we  pass  to  the  third  main 
principle,  the  hereditary  character  of  the^e  van*- 
tions.  The  offspring  of  parents  with  similar  tarift'^ 
tions  will  tend  to  preserve  them  :  and  the  (tho 
not  the  exclusive  one,  as  Darwin  knew)  tn<Ai\ 
power  which  selects  certain  variations  for  pr 
tion  by  hereditary  transmission,  and  consigns  tb* 
rest  to  oblivion,  is  natural  selection.  Those  varia- 
tions most  in  accord  with  the  environment,  beet 
adapted  to  succeed  in  the  struggle  for  exigterwr. 
will  siu-vive  as  the  fittest.  To  the  objection  tJut 
such  favorable  variations  vvould  be  oversha^lowru 
by  the  other  variations  all  with  equal  herethtarr 
tendency,  the  answer  was  given  that  v.irintt««n 
was  sufticiently  universal  to  insure  the  VHri.^rion 
of  many  individuals  in  a  similar  direction,  tbouj^k 
in  less  degree,  at  any  time.  All  variations  my^  ly- 
ing latent  in  the  background,  ready  toa.'jeert  llK'ti.-- 
selves  when  the  environment  gives  them  an  )if>- 
portunity.  The  great  rapidity  of  this  changp  a 
shown  in  those  cases  where  man  makes  artificial, 
selections,  and  causes  any  part  of  a  plant,  for 
stance,  which  happens  to  be  edible  by  him,  to  fOC* 
hibit  the  greatest  variahility  in  siee,  notritioo,  J 
taste,  and  all  else. 

In  conclusion,  the  lecturer  expressed  the^ 
peculiar  to  himself,  that  the  human  mind  \»  txA 
eluded  from  this  evolution  from  more  lowly  [ 
forms,  and  tlxat  the  belief  in  the  gradual  de%-vJup-| 
mentof  man's  body  is  in  no  wise  inconsistent  w  tiki 
the  belief  that  his  soul  springs  from  a  higharl 
source,  and  should  yield  to  all  those  as{>ir»tiM»| 
which  religion  is  intended  to  satisfy. 

In  the  second  lecture,  Dr.  Wallace  canfined  him- 
self to  the  consideration  of  one  of  the  derinea  hf 
which  animals  rendered  themselves  the  more  it 
to  survive.  This  consists  in  adapting  themadt^e* 
to  their  environment  by  imitating  it.  The  ob>«t 
of  such  imitation  M  primarily  to  escape  oltcvi' 


17,  1686.1 


SCIENCE. 


561 


Diu  the  animals  that  prey  upon  them,  and 
Oach  their  own  prey  unobeerved.    The  most 
;  characteristic  of  natural  scenery  is  its 
Accordingly  we  find  that  protective  color- 
be  meet  widely  distributed  mode  of  mim- 
lough  the  fonna  of  natural  objects  are  not 
tently  imitated  by  animals.     In  a  general 
b  animals  in  cold  climates  are  more  liable  to 
,  like  the  ice  and  snow  among  which  they 
lilt  tht^ee  of  tropical  habitat  present  the 
of  color  for  which   southern   scenery  is 
The  animals  of  the  desert  are  quite  gen- 
bf  a  aindy  appearance,  and  many  marine 
B  of  a  limpid,  transparent  tint.    To  account 
\  general  corre8|)ODdence  between  climate 
or,  the  direct  action  of  sunlight  has  been 
t  in  as  a  sufficient  cause.     But  apart  from 
>t   that  this  cause   has  little  explanatory 
it  is  incousisient  with  the  fact  that  many 
iniely  colored    s|^*ecies    abound    near  the 
%  and  attractive  color  is  not   infrequent  in 
ai  forms  of  anim;U  life.     lxx.ul  intluences 
rioQsly  of  great  imjiortance.     The  theory 
lirect  photo-t^hemicnl  action  takes  place,  is 
ft  instances  undoubtedly  ti'ue.    Caterpillars, 
ing  into  the  chrysalis  stage,  have  been  ob- 
to  spin  a  dusky  red  cocoon  when  on  a  brick 
|?reen  one  when  on  a  twig,  or  a  white  one 
n  a  white  feoce*paling.    In  these  cases  the 
of  color  has  been  ohwerved  to  take  place 
the  few  hours  of  spinning  the  cocoon,  and 
ibly  not  analogous  with  the  usual  origin  of 
Ive  coloring.     In  such  unique  case*  as  the 
ton,    when   the  change  of  t^lor  is  under 
control,  the  imitation  of  the  environ- 
ipoesible   if  the  creature  be  blinded. 
iTt  from  these  exceptional  cafes,  the  only 
explanation  of  color  in  the  animal  world 
it  roust  be  a  useful  trait.     In  what  way  it 
lias  already  been  stated.    It  is  impossible 
y  in  a  few  words  the  cumulative  effect 
itances  of  imitative  coloring  which  Dr, 
presented.     The  stripes  of  the  tiger,  re- 
the  strong  contrasts  of  light  and  shade 
ly  the  shadow  of  dry  grasses  under  a  bum- 
the  remarkable  list  of  caterpillars  aping 
of  the  petals,  and  the  curl  of  the  tendrils, 
iwers  and  plants  on  which  they  live  ;  and, 
nderful  still,  the  leaf- butterfly  of  India, 
pven  has  the  pink  circles  due  to  fungi  on 
',  which  it  imitates  so  closely  that  the 
had  to  point  out  on  the  screen  which  were 
id   which  were  butterflies,  —  these   and 
lOPe  give  evidence  of  the  great  role  that 
lys  in  nature.     And  the  evidence  was  still 
Itinarkable,  because  it  was  largely   taken 
rwfirk  written  many  years  before  Darwin- 


ism and  natural  selection  were  much  thought 
of. 

Dr.  Wallace  next  called  attention  to  the  facts  that 
certain  exceptions  to  this  color-adaptation  were 
apparent  only,  and  that  color  had  also  other  func* 
tions.  The  raven,  for  example,  though  living  in 
the  highest  latitudes,  is  entirely  black.  But  it  is 
to  be  noted  that  there  the  raven  is  not  preyed  upon, 
and  that  its  own  prey  is  dead  matter  :  hence  it 
has  no  need  of  protection,  and  acquires  no  color- 
adaptation. 

Again  :  color  is  sometimes  assumed  as  a  means 
of  exciting  terror  in  an  attacking  enemy.  Certain 
harmless  caterpillars  have  acquire*!  the  reputation 
of  lieing  deadly  on  account  of  such  variegated  ap- 
pendages. Finally,  Dr.  Wallace  pointed  out  the 
use  of  color  as  a  means  of  recognition.  The  fact 
that  a  rabbit,  when  pursued,  raises  its  taU,  and 
shows  its  conspicuous  white  under  surface,  seems 
the  opposite  of  a  useful  act.  But  by  this  means  it 
is  enabled  to  recognize  its  fellows,  and  run 
straight  to  its  burrow,  with  the  white  tails  of  the 
others  as  a  guide.  And  it  often  happens  that 
defenceless  animals,  whose  only  defence  is  in 
flight,  possess  similar  marks  for  recognizing  one 
another. 

In  his  third  lecture,  Dr.  Wallace  continued  the 
discuKsion  of  color  io  the  animal  world  with 
8{jecial  reference  to  the  facts  of  animal  mimicry. 
Color  is  a  normal  feature  of  animal  life,  and  it 
will  be  absent  or  subdued  only  when  it  is  kept 
down  by  outside  influences.  For  example  :  those 
insects  that  are  strong,  or  protected  by  a  sting,  are 
very  apt  in  be  showy  and  conspicuous.  They 
can  afford  to  be  so.  because  their  hard  shell  (as  in 
lieetles)  or  the  sting  (as  in  bees  and  wasjia)  is  a  suffi- 
cient protection  against  attack. 

A  very  peculiar  and  yet  widely  current  mode  of 
protection  is  by  becoiiiing  distasteful  and  inedible 
to  the  attacking  animal.  A  very  large  class, 
esjieciaily  of  tropical,  butterflies  have  acquired  an 
extremely  di-sagreeable  taste,  so  that  birds  and 
other  insectivorous  creatures  sotm  learn  to  avoid 
tfaem.  And  the  remarkable  point  is,  that  such 
insects  are  almost  invariably  conspicuously  marked 
(it  is  evidently  well  that  they  should  be),  and  are 
usually  slow  of  flight  and  without  other  protec- 
tion. The  direct  experiment  has  been  tried  by 
Mr.  Belt,  of  feeding  bir<l8  with  these  insects,  and 
they  are  invariably  refused.  In  beetles  the  same 
phenomena  occur.  A  great  many  species  with  a 
soft  shell,  that  invites  attack,  are  protected  by 
their  inedibility,  and  are  usually  lustrous  and 
bright.  A  tame  monkey  refused  one  of  theee 
beetles  at  once,  though  greedily  eating  all  othen. 

We  see,  then,  that  the  acquisition  of  certain 
Bujierflcial  forms  and  markings  will  be  a  protec- 
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tion  to  the  animal  acquiring  them  ;  ao<J,  after  the 
birde  have  once  learned  that  such  and  such  insects 
are  inedible,  an;  insect,  whether  inedible  or  not. 
that  gets  itself  mistaken  for  one  of  the  inedible 
species,  will  enjoy  a  similar  immunity  from  at' 
tack.  This  derlce  is  current  in  natiuVt  and  is 
termed  '  animal  mimicry.'  Dr.  Wallace  showed 
manj  striking  examples  of  this,  —  a  moth  doBdy 
resembling  in  form  an<I  marking  a  iM>werf  ul  wasp, 
or  a  wasp  imitating  an  inedible  beetle,  and  a  host 
of  edible  butterflies  and  caterpillars  imitating  to  a 
nicety  quite  different  species  that  are  inedible. 
A  superficial  ob^ierrer  would  readily  mistake  one 
for  the  other,  but  the  entomologist  finds  them 
structurally  distinct  in  almost  every  particular. 
In  fact,  a  South  American  specien*  brightly  marked 
and  striped  is  really  our  common  white  cabbage 
butterfly  transfurnied  for  purjioses  of  mimicry. 
The  crucial  test  of  all  such  mimicry  lies  in  the 
fact  that  invariably  the  mimicking  and  mim- 
icke<I  species  inhabit  identically  the  same  territory, 
and  are  frequently  found  together.  An  excellent 
iilufitration  of  this  was  given.  Two  different 
authors  had  written  up  the  descriptions,  the  one 
of  hard-shell,  the  other  of  soft-shell  beetles  of  a 
iwuthem  climate :  and  Dr.  Wallace  selected  from 
one  volume  many  cases  mimicking  the  forms 
pictured  in  the  other  volume,  and  invariably 
found,  on  referring  to  the  text,  that  the  two 
itpecies  occupied  the  same  area. 

A  curious  and  for  a  long  time  a  very  puzzling 
series  of  facts  was  that  many  inedible  species 
imitated  one  another.  The  utility  of  this  is  not 
vtry  evident,  and.  when  the  number  of  examples 
of  it  was  small,  it  was  regarded  as  accidental. 
Tlie  explanation  has  been  given  by  the  distin- 
guished naturalist  Frits  MQUer.  It  is  this :  a  cer- 
tain numl>er  of  the  inedible  hutterfliee  must  be 
nacrificed  in  order  to  teach  the  young  birds  that 
they  are  inedible.  Tlie  young  bird  must  experi- 
mtfnt,  try  two  or  three  of  them,  and  then  will 
reasrm  from  that  sample  to  the  whole  class.  Now, 
\l  two  inedible  species  are  closely  alike,  the  bird 
will  only  have  to  uae  up  two  or  tlwee  of  both 
8(iecie«i,  insteud  of  two  or  three  of  each  species, 
before  learning  th.at  they  must  be  let  alone.  And 
thus  by  clubbing  together,  the  butterflies  mutually 
protect  one  another  against  these  experimental  in- 
roads. Tliis  is  not  an  insigniflcant  advantage 
when  the  numlx^r  of  birds  is  large,  and,  especially 
if  the  two  species  are  unequal  in  the  number  of 
individuals  they  possera,  the  smaller  species  de- 
rives a  great  advantage.  Examples  of  butterflies 
maimed  by  the  bills  of  birds  were  shown. 

lo  reptiles  we  find  ])oisonous  snakes  imitated 
by  harmless  ones :  and  in  birds  the  phenomena  of 
tsexiial  coloring  are  especially  marked.    Whenever 


the  c<jloring  of  the  two  sexes  difTera, 
dull,  and  the  male  bright :  and  this  for 
that  the  femab*  it  more  open  to  attack, 
when  taking  care  of  the  young 
times.     But  when  tb»  nest  is  huill  iti 
of  a  tree  or  in  t»lhrr  not   exposed 
found   tliat   the   n\aXv  and    fetnaJe 
brightly  oolored.     So.  also,  in  some 
female  alone  imitates  an  inedible  apecjea. 

The  last  lecture  was  devoted  to  the  com 
tion  of  color  in  the  vegetablo  world.  Hert 
IS  not  so  generally  related  to  the  economy 
organism,  but  is  much  more  the  nortnal  p 
of  chemical  action.  Tlie  chlorophyl  of  vf| 
green  forms  one  of  the  normal  characierM 
plant'life.  Protective  coloring  is  also  not 
A  small  plant  of  the  African  deeert  my  ( 
imitates  the  pebbles  among  which  it  take 
Another  African  plant  has  tubers  that 
for  small  stones. 

Many  cases  of  ap|wrent  plant  mimii 
shown  to  be  the  result  of  similar  c<>nd 
istence  ;  as,  for  example,  the  strong 
of  many  alpine  as  well  as  of  marine  pi 
another.     But  a  few  cases  of  tnie  mi 
There  is  a  rare  non-poiaonoua  f  ungiw 
tates  a  common  poisonous  fungiia,  and 
found  along  with  the  common  sjiecies. 
instances,   too,   of    higher    plants    i 
orchis  that  grows  in  its  vicinity  ; 
rare. 

When  we  consider  fruits  (in  the 
in  detail,  the  phenomena  of  color 
important.  These  colors  are 
pose  of  attracting  the  visits  of 
animals  :  the  ulterior  object  being; 
tion  of  the  seeds.  The  main  agencies' 
this  L»  effected  are  mechanical  ones,  — 
and  by  the  visits  of  animals.  A  few 
of  color  are  at  once  explained  by  this 
ripe  fruit  is  of  a  protective  greeu  color, 
it  is  disseminated  by  m«cbanical 
the  ground,  us  in  nuts,  it  takes  on  a 
color.  Nuts  are  protected  by  bard  shelj 
times  also  by  bitter  or  by  prick  1 
and  show  very  clearly  that  the  seed  wii 
edible,  was  not  meant  to  be  eaten. 
cieutly  protected  otherwiBe,  it  haa  not  ao 
the  pro|>erty  of  inedibility.  On  the  other 
what  we  po]>ularly  know  as  fruita  are  tnten 
be  eaten  :  they  are  made  atttactiTe  by  a 
and  juicy  pulp,  and  the  seeds  are 
and  smooth,  so  as  easily  to  be  s' 
and  to  pass  through  tiie  body  of  Xh^ 
for  fertilization.  The  seeds,  too,  Qiay  be  bii 
protected  by  a  parchment-like  ccirerinj 
crab-apple.       We    see.    then,    that    t 
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ripe,  and  not  before,  offer  attrsotive  coIocb,  gen- 
erally red,  K>  that  the  seeds  contained  in  them 
may  be  swallowed  by  animals  and  then  serve  their 
normal  function. 

To  understand  the  coloring  of  flowers,  one  must 
Iremember  that  the  object  is  to  have  the  p<illen 
|carri«Hl   from   the  anther  of  one   flower  to  the 
Btigma  of  another,  and  thus  to  secure  croes-ferti- 
llization.     The  well-known  experiment)  of  Darwin 
isbowed  that  self 'fertilised  flowers  bear  fewer  and 
smaller  seeds,  and  when  these  seeds  are  planted 
Ihey   develop   into  smaller,  weaker  plants,  than 
Ithoee  resulting  from  cross-fertilization.     Dr.  Wal- 
llace  then  desL'ril>ed  the  familiar  methods  by  which 
Icroee-fertilizatimi  is  eflfected  and  self-fertilization 
FA  voided.     Tlie  anther  and  the  stigma  ripening  at 
different   times,   the  mysterious    selfHsterility   of 
some  pollen,    the   bending-down    of  the  stigma 
■away  from  the  anthers,  and  the  separation  of  the 
^stamens  and  pistils  in  two  distinct  flowers,  are 
among  the  simple  modes  of  avoiding  self-fertlliza- 
ition.     Tlie  more  complex  ways,  such  as  varying 
►he  length   of    pistil   and   stamens    in    different 
flowers  so  that  pollen  from  a   short  stamen  will 
each  a  long  pistil,  and  wc<  verm  ;  the  innumer- 
F»ble  kinds  of  springs  and  triggers  and  traps  to  re- 
|lain  insects  and  sprinkle  their  heads  and  backs 
rith  |K)]]en,  —  all  show  the  extreme  harmony  be- 
tween the  vegetable  and  the  animal  world.     And 
a  still  clearer  demonstration  of  this  is  needed, 
re  have  it  in  the  extreme  specialization  of  some 
plants  to  particular  insects.     Such   fa<.>tB  abound  ; 
ind  in  the  case  of   an   alpine   si)t*cies   the  same 
Jower,  when  growing  in  low  regions,  where  bees 
abound,  is  adapted  to  them,  and  in  high  regions  is 
iapled  to  the  \-i.sits  of  butterflies. 
Dr.  Wallace  I  hen  gave  a  brief  explanation  of  the 
existence  of  self -fertilize<J  plants.    The  object  is  not 
rosa- fertilization,  butaslight  change  in  conditions. 
If  the  external  conditions  are  rough  and  varied, 
self-fertilization  is  sufficient ;  but  when  the  envi- 
ronment becomes  equable  and  monotonous,  then 
deterioration  results,  new  blood  is  necessary,  and 
_the  devices  for  cross-fertilization  are  evolved,  and 
orne  may  imagine  that  in  the  course  of  geological 
^me,  changes  from  the  one  to  the  other  have  gime 
n^according  as  the  desired  variations  could  be 
*t  obtained.     For  example,  if  a  self -fertilizing 
Bower  is  tending  to  die  out,  it  may  ado])t  croas- 
jfertilization  :  if  the  insei-fc*  that  visit  it  die  out,  it 
uoy  return  to  self-fertilization. 
In  conctusian,  Dr.  Wallace  expressed  the  view 
;  insects  had  no  aesthetic  pleasure  in  color  at 
Ml,  but  that  this  faculty  was  reserved  for  man 
Jone,  and  served  as  a  mark  of  his  distinction. 

Dr.    Wallace  also   delivered   a  lecture   on   the 
^Origin  and  characteristics  of  island  tlfe '  before 


the  students  of  Johns  Hopkins  universiiy.  Hm 
lectures  were  delivered  in  a  clear  and  easy  man- 
ner, and  possessed  that  indefinable  attractiveness 
which  comes  from  many  years  of  original  re- 
search. It  was  a  high  privilege  to  listen  to  the 
words  of  one  who  had  independently  thought  out 
the  theory  that  beai-s  Darwin's  name,  and  has  been 
intimate  for  vears  with  Dijrwin  himself. 


NOTES  AND  NEWS. 

The  December  number  of  the  PoUtiml  scietice 
quarterly  seems  to  us  the  strongest  that  we  have 
yet  seen.  Economics  are  represented  by  Horace 
Wliite's  article  on  'The  future  of  bunking' and 
Herbert  L.  Osgood's  'Scientific  socialism;'  law, 
by  Professor  Burgess's  dissertation  on  von  Hoist's 
account  of  the  public  law  of  the  United  States  — 
published  in  the  Handbuch  des  oeffenihchen  rechta 
tier  gegenioart,  in  jnojiographieii,  under  tlie  edi- 
torial direction  of  Professor  Manpiardsen  of 
Eriangen  —  and  by  Professor  Goodnow's  article 
on  'The  executive  and  the  courts;'  history,  by 
the  conclusion  of  John  E.  Bo  wen's  valuable  sketch 
of  the  '  Conflict  in  Egypt ; '  whUe  Prof.  George  B. 
Newcomb's  article  on  •  Theories  of  property '  is 
partly  historical,  partly  legal,  and  partly  eco- 
nomic. Tlie  most  popjulnr  article  is  undoubtedly 
Mr.  Osgood's  'Scientific  socialism,*  M'hich  is  a 
pleasantly  written  account  of  the  life  and  eco- 
nomic teachings  of  Rodbertus.  Professor  Qood- 
now'e  article  is  a  valuable  and  scholarly  essay  in 
the  field  of  administrative  law,  and  Professor 
Burgefis's  able  criticism  of  von  Hoist  takes  rank 
as  the  most  valuable  article  of  the  nuratter.  We 
would  call  particular  attention  to  the  l>ook-re- 
views,  which  seem  to  us,  in  point  of  discrinuna- 
lion,  treatment,  and  literary  style,  the  models  of 
what  attractive  and  valuable  t><>ok  reviews  should 
be.  There  is  no  space  wasted  on  valueless  works 
or  such  as  contribute  nothing  new  in  the  way  of 
thought  or  presentation  to  political  science,  no 
twisting  an<l  turning  of  isolated  passageis,  and  no 
attempt  to  write  essays  on  the  subjects  of  which 
the  l>ooks  selected  for  notice  treat.  The  reviews 
are  real  reviews,  straightforward  stneutific  judg- 
ments well  expressed.  We  would  select  as  partic- 
ularly goofl  the  notice  of  recent  books  on  the  rail- 
way problem  by  Dr.  Seligman,  that  of  Clark's 
*  Philosophy  of  wealth '  by  Prof,  Henry  C.  Adams, 
and  that  of  Ely's  '  Labor  uio\ement  in  America' 
by  Prof.  Henry  W.  Fnrnam. 

—  Prof.  Thorold  Rogers  baa  not  finishetl  inves- 
tigating the  early  economic  history  of  England. 
He  has  in  preparation  a  work  on  the  early  history 
of  the  Bank  of  EIngland.  which  will  present  much 
interesting  information  drawn  from  original 
sources. 
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—  The  value  of  Atnerican  scbolarship  is  now 
very  generally  and  penerouely  recognized  abroad. 
Tbe  latest  in^taxice  of  tbis  recojmition,  and  a  very 
important  one,  is  the  association  of  Professors 
BriggB  and  Browu  of  the  Union  theological  aem- 
inar>\  New  York  City,  with  Canon  Driver  of  Ox- 
ford in  the  editorship  of  a  new  critical  Hebrew 
lexicon  which  is  being  prepared  by  the  delegates 
of  the  Clarendon  pre^s. 

—  The  article  '  United  States '  in  the  new  edition 
of  the  •  Encyclopaedia  Brltannica*  will  be  written 
by  Prof.  J.  D,  Whitney. 

—  The  fourth  annual  convention  of  the  modem 
language  association  of  America  will  be  held  at 
the  Johns  Hopkins  university,  Baltimore,  on  Dec. 
38,  29,  and  30.  On  tlie  evening  of  the  2«th  an  ad- 
dresja  of  welcome  will  be  given  by  Pres.  D.  C.  Oil- 
man of  the  Johns  HopkbiB  university,  after  which 
will  follovv  an  address  by  the  president  of  the 
apsociation,  Franklin  Carter,  president  of  Wil- 
liams college.  On  the  29th  the  usual  two  sessions 
will  take  place,  and  iti  the  evening  a  soc-ial  enter- 
tainment will  W  tendered  the  convention  ;  on  the 
30tli ,  sesfdon  and  excurr^ion  to  Washington.  Pa^^ers 
have  been  reported  by  several  of  the  leading  mod- 
em language  professors  both  north  and  south, 
Reduced  fares  on  several  railways  have  been  ob- 
tained, and  orders  for  tickets  are  already  in  the 
hands  of  the  secretary.  Prof.  A.  M.  Elliott,  Johns 
Hopkins  uni^'ersily,  Baltimore,  for  distribution  to 
all  those  who  may  wish  to  avail  iheaiBelves  of 
these  lowered  rates. 


LETTERS  TO  THE  EDtfOR. 

•t'CorresitoMilenta  are  r0Qi«0«tMf  tobt  as  briff  «vi  poMlhtt.    The 
»nt<r  »  namt  fa  in  aU  caaet  reovired  aa  proof  of  good  faith. 

Electrical  phenomena  on  a  mountain. 

I  8E1VD  you  a  brief  account  of  some  electric  phe- 
nomena experieoce'l  by  me  last  summer  on  Lone 
Mouttttin,  &  peak  of  the  Gallatin  range  about  thirty 
milt^s  aoutb-west  of  Boz4jmau,  Montana. 

In  company  with  Mr.  James  Walsb,  my  asBistant, 
I  climbed  this  rnouolain  on  Aug.  7,  1886.  for  the  pur- 
poB<?  of  making  it  a  topographic  station  of  my  work 
in  that  vicinity.  It  i»  about  eleven  thousand  feet 
above  sea-level,  and  higher  than  any  other  peak 
within  a  radius  of  at  least  twenty  miles.  It  standi 
aloae,  being  separated  from  the  other  high  points  of 
the  range  by  low  saddles  The  mornings  for  two 
weeks  previous  had  been  bright  and  clear,  but  after- 
noon thunderstorms  were  of  daily  occurrence.  The 
morning  of  Aug.  7  was  clear  as  usual  ^  but  about 
noon  clouds  bad  appeared  in  tbe  west,  and  by  2  p.m. 
distant  rumbles  of  thunder  were  beard,  and  dense 
black  cload-masses  were  sweeping  towards  us.  About 
this  time,  as  I  was  working  at  my  plane-table,  I 
beard  a  pecuhar  buzzing  sound  coming  from  the  in- 
strument, very  much  aa  if  a  large  fly  or  wasp  was 


imprisoned  beneath  one  of  the   plane  t«bl«  ah 

Placing  my  hand  on  the  table,  I  received  iquit*  * 
severe  shock,  and,  starting  back  in  surpri*©,  feli 
another  in  my  partly  uplifted  right  arm.  Immedi- 
ately after  tbe  rocks  about  us  began  to  hum  and  I 
in  a  peculiar  manner,  giving  a  sort  of  musical  i 
and  tbe  hair  of  our  heads,  beards,  and  eyelaa 
snap  and  crackle  viciously.  This  pbenomeooal 
felt  with  greater  intensity  in  a  small  spot  on  the  { 
tops  of  our  heads,  was  accompanied  by  a  I 
sensation,  and  at  short  intervals  by  slight 
which  made  us  cringe  involuntarily'.  On  r 
our  hats,  a  tuft  of  hair  stood  upright  over  the 
A  shock  was  received  whenever  the  hand 
contact  with  the  head. 

Placing  the  instruments  in   a  borixontal 
under  cover,  we  descended  the  mountain  aboai| 
hundre<l  yards  to  a  point  perhaps  fifty  feet  belos 
summit,  and  lay  down  flat.     While  in  thi«:  situ 
no  unpleasant  feelings  were  expierienc^d,  alt 
the  rocks  stilt  continued  their  musical  bum  :   bufrl 
shocki>  and  tingling  sensations  were  immediatelyi 
on  raising  any  portion  of  our  bodies  to  an   upr^itf] 
position.     The  thunder-ttorro,  accompanied  by  hiul  I 
and  rain,  soon  burst  upon  us,  and  continued  for  half 
an  hour,  after  which  the  peculiar  electric  oonditioti 
of  the  atmosphere  passed  away. 

We  noticed  during  tbe  storm  that  at  least  eigiUj 
per  cent  of  the  lif^htniUK  fla»h«fs  |iasset1  betw««a 
masses  of  clouds,  and  nor  l>etweeQ  the  clouds  asd 
earth,  and  that  none  of  these  flabbes.  as  determiaal 
by  the  interval  between  sight  and  sound,  were  witk- 
in  a  mile  and  a  half  of  the  peak  we  were  on. 

The  summit  of  Lone  Mountain  is  a  luoee  mancf 
broken  volcanic  rock.  There  are  no  large  bowlders 
or  projecting  points  of  any  kind.  M   F 

Waabin^ou,  Nov.  34. 

Archeologrical  enigmas. 

Professor  Masou's  article  under  the  above  ] 
in  the  last  number  of  Scifncr  (viii  p.  'i2S)  cont  .^_ 
report  of  remarks  by  myself  which  is  in  »oo»»  fs* 
spects  inaccurate,  and  it  appears  to  me  that  ttie  «al)' 
ject  is  of  sufficient  importance  tocommn  '  ■"-  ;iic» 
necessary  for  a  correction.     The  formw  irk 

the  hearth  was  found  is  a  shore-dep  ,.:  .  .  _  i^k* 
held  in  the  Ontario  basin  during  tbe  finai  retreat  «f 
tbe  ice-sheet.  Tbe  ice-front  then  extended  ai  far 
south  as  the  Adirondack  Mountains,  and  this  prr- 
vented  tbe  water  from  escaping  by  the  St.  LAwr 
valley.  The  local  relations  indicate  that  the  he 
was  made  during  the  accumulation  of  tbe  short 
posits,  so  that  its  antiquity  in  somewhat  less  ! 
that  of  tbe  culmination  of  the  last  ge 
giaciation  of  north-eastern  America.  lis  aoti  ^ 
IS  also  sensibly  identical  with  that  of  the  Niagan 
River  ;  so  that,  whenever  a  satisfactory  estimal* 
has  been  made  of  the  time  consumed  in  the  cottiif 
of  tbe  Niagara  gorge,  tbe  aice  of  the  hearth  <ri| 
have  been  determined  in  years.  Tbe  estimata 
seven  thousand  years  is  based  upon  the  hypoll 
that  the  rate  of  recession  of  the  fails  has  b«Mi 
form  throughout  the  period  of  the  excavation  of  ibi 
gorge,  —  an  hypothesis  not  yet  sufficiently  rTomiarf 

The  phrases  *  Mr.  Gilbert's  find  '  and     the 

hearth  '  are  misleading.     The  hearth  was  disc 
by  Ut.  Daniel  Tomlinson  of  Oaiues,  N.Y.,aadi 
knowledge  of  it  is  based  entirely  upon  bis  oral  evf 
dence.    It  was  first  communicated   to  the  ccieatilir 
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world  by  Mr.  George  H.  Harris,  in  the  '  Semi-cen- 
tODDial  history  of  the  city  of  Rochester.'  My  own 
contribation  to  the  subject  was  purely  from  the  geo- 
loidc  side. 

I  may  add,  that  the  formation  described  by  Mr. 
Murdoch  is  unquestionably  littoral,  and  not  greatly 
elevated  above  the  preaeut  coaf  t.  What  we  know  of 
pt  ooeillations  of  coasts  in  arctic  regions,  and  of 
fete  of  furcnatiuu  of  littoral  deiiosits,  tends  to 
.lioion  that  the  Point  Barrow  go^^les  have  an 
antaquity  far  less  than  that  of  the  other  finds. 

G.  K.  GiLBBBT. 
Wadhln^ton,  D.C.,  Deo.  11. 


Polarization  of  resistance  coils. 

On  p.    308   of    Science   (viii.    No.    187)    Profe«8or 

tetideohairs  obeervation  ia  noted.     With  my  rheo- 

at  I  fail  to  obtain  any  '  reverse '  current  properly  so 

rcailed.    The  secondary  current  obtained  by  us  i«  in  the 

lame  sense,  whichever  sense  is  given  to  the  primary. 

eharglng  current  :  and  the  secondary  current  is  not 

I  the  same  sense  in  all  the  coits. 

This  rheostat  is  constructed  with  brass  mountings 

and  German-silver  coils  :  hence  1  infer  that  the  main 

ause,  at  least  of  secondary  current,  is  unequal  beat- 

ng  of  the  junctions  of  coils  with  mountings. 

Since   we   obtained   galvanometer    deflections    of 

:iual  amount,  as  well  as  in  the  sanie  sense,  for  both 

euses  of  primary  current   through   the  rheostat,  we 

Raited  to  observe  any  polarization  effect  by  difference. 

It  may  be  that  thermo-electric  effects  at  junctions  of 

copper  conductors  with  brass  terminals  happened  to 

tnuak.  the  polarization  in  this  case,  though  wo  could 

Dot  believe  it  probable. 

If  my  explanation  of  secondary  current  be  correct 

9  far  it  goes,  would  it  not  be  well  to  njake  rheostat 

L>il8  and  moantings  of  fhe  same  material ! 

F.  C.  Van  Dyck. 

IBew  Brunswick,  lf..T.,  Dec.  8. 


Heig^ht  of  a  meteor. 

.  ^  have  u  very  accurate  map  of  the  track  of  the 
^~^t  fireball  which  was  seen  near  Philudolphia  about 
o'clock  on  the  evening  of  Nov.  1.  If  any  one 
nD  supply  another,  even  if  only  approximate,  so 
bat  ilic  height  may  be  compiited,  it  would  greatly 

oblige  ISA40   8HABPUSB8. 

Uav«rfonl  oolL,  Peun. 


Elliott's  Alaska  and  the  Seal  Islands. 

I  b«g  p«rmis8Jon  to  draw  attention  through  the 
olQinns  of  SeieiMf  to  a  glaring  instance  of  plngiimHm 
1  Mr,  Henry  W.  Elliott's  lately  published  work  en- 
titled  '  Our  arctic  province.*  In  this  work  the  greater 
part  of  the  third  chapter  (more  particularly  pp.  45  to 
57)  is  quoted,  or  adopted  with  slight  verbal  altera- 
^on,  and  without  the  least  acknowledgment,  from 
ay  rtqxjrt  on  the  Queen  Charlotte  I^laudw  of  British 
C'uluiubiH,  published  in  the  '  Annual  report  of  the 
Beological  survey  of  Canada  for  1878-79.'  This  in 
JitaeM  is  perhaps  a  matter  of  small  importance,  thoagh 
|liot  calculated  to  lead  the  public  to  place  unqnestion- 
fAi«h  in  the  character  of  other  parts  of  Mr. 
lint  I  ■     li'-,  to  which  I  do  not  here  allmio.    The 

liensible  feature  to  which  I  must  direct 
«iiUv>u    .r,   ;iiat  Mr.  Elliott  has  availed  himself  of 


the  fact  that  a  division  of  the  Haida  Indians  inhabit 
the  southern  part  of  Prince  of  Wales  Island  (Alaska) 
to  apply  my  specific  observations  on  the  Qneen  Char- 
lotte Island  Haida8  and  neighboring  IsluniBians  to 
the  Indian  po]>ulation  of  the  Sitknn  archipelago 
generally,  inclniliug  ten  tribes,  which  he  cunmerateB. 
In  some*  coses  the  transfer  is  made  simply  by  uub- 
stitnting  '  Prince  of  Wales  Island '  for  '  Quoen  Char- 
lotte  Islands '  of  my  notes  ;  in  other  instances  a  more 
elaborate  procedure  is  adopted  :  but  in  no  case  that 
I  oau  find  in  chapter  iii.  is  any  part  of  my  de- 
Boriptiou  credited  to  the  Queen  Charlotte  Islands, 
nor  is  the  name  of  that  well-known  group  so  much 
as  mentioned  in  the  chapter.  Had  Mr.  Elliott  cou- 
flned  himself  to  generalities,  it  would  not  have  been 
so  inexcusable :  but  he  descends  to  details,  and,  as 
an  instance,  actually  adopts  the  measurements  given 
in  my  report  for  a  honae  at  Virago  Sound,  Queen 
Charlotte  Islands,  leaving  it  to  be  understood  by  the 
context  that  it  woh  met  with  somewhere  in  the  Sit- 
kan  archipelago,  and  measured  by  hiiuseif.  I  should 
a<ld,  that  the  mcfwuremeuts  were  maile  to  the  nearest 
inch,  and  that  Mr.  Elliott  has  followed  six  of  the 
diuicuaions  correctly,  but  misquotes  two  of  them 

(p.  -ly). 

As  an  example  of  the  jaunty  style  which  Mr.  Elliott 
manages  to  itB])art  to  the  original,  I  quote  only  the 
following,  in  which  some  evidence  of  ori^uality 
certainly  appears.  Many  pages  occur  in  which  the 
style  of  the  original  is  considered  satisfaetiiry,  and 
the  incorporation  made  verbatim,  or  very  nearly  so. 


Rtport  on    Oueen    Charlotte 
Iplandti  (p.  in  B). 

<*Botli  the  Haidoa  and 
Ishmislantfi  have  the  custom 
of   colle«.'t)uK    salmon    roe, 

Suttlug  il  In  boxes,  and 
uiTiug  tbe«c  below  blgb- 
water  mark  on  the  beach. 
Wben  <!«conipo8lt1ou  has 
taken  place  Mi  eomu  extent, 
and  the  mass  bas  a  most 
uoiooiae  odor,  It  U  roady  to 
eat,  and  is  coQslderod  a 
very  great  luxury.  Somo- 
tfmes  a  box  is  unooverod 
without  removing  It  from 
the  boocb,  and  all  sitting 
round  eat  tlie  eooteuta." 


Our  aretio  pravinet   (pp. 

"  But  the  *  loudest '  feed  of 
these  savages  couidsts  of  a 
box.  Just  opened,  of  semi- 
rotten  salmon-roe.  Many  of 
the  81wiiBht»H  have  a  custom 
ol  collecting  the  otb,  putting 
It  into  wooden  box^^,  and 
tben  burylag  It  below  blgh- 
water  mark  ou  the  uartben 
flats  above.  When  decom- 
position has  taken  place  to 
a  great  extent,  and  the  mass 
baa  a  most  penetrating  and 
far-reiMihlng  'funk,'  then  it 
irt  ready  to  be  eaton  and 
mH<le>  iiifiry  over.  Tho  Ixix 
Ib  aeiially  uncovered  with- 
out removing  It  from  Its 
bui-ied  positiou;  the  oager 
HAvageti  all  rtquat  around  i^ 
ami  ent  tbe  contents  wiUt 
every  iudluatlou  oa  their 
hard  facert  of  keen  gastro- 
□omte  delight  —  faugh  I  " 

Mr.  Elliott,  in  his  introduction,  refers  to  the  great 
amount  of  literature  which  has  appeared  on  Alaska, 
and  adds,  **  In  contemplation  of  this,  viewed  from 
th(^  autbor^H  stand-point  of  extended  personal  ex- 
perieaf?e,  he  announces  his  intention  to  divest  him- 
self  of  all  individuality  in  the  following  chapters,  to 
portray  in  word,  or  by  brush  and  pencil,  the  life  and 
country  of  Alaska  as  it  is,  so  clearly  and  so  truth- 
fully that  the  reader  may  draw  his  or  her  own  in- 
ference, just  as  thoagh  he  or  she  stood  upon  the 
groTind  itself."  Possibly  wholesale  unacknowledged 
appropriation  is  Mr.  Elliott's  idea  of  '  divesting  him- 
self of  all  individuality.*  He  has  certainly  succeeded 
in  divesting  most  of  the  facts  containe<l  in  his  third 
chapter  of  all  individuality,  by  applying  them  to  a 
region  and  to  tribes  not  intended  by  the  writer. 
Wliv  should  Mr.  Elliott  leave  the  extensive  totirs  on 
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Alaaka,  and  the  personal  experience  to  which  he 
refers,  to  avail  himself  of  the  observations  of  another 
in  a  different  though  adjoining  rogfiou  ?  We  are  of 
oonrB«  aware  that  a  conniderabie  Hiuiilarity  exists  as 
between  the  uiannerH  and  customs  of  the  various 
IndianR  of  the  north-went  coaflt ;  bnt  to  tranHplaut 
observationft  made  in  one  specific  district  liodily  to 
another  is  a  proceeding  ntterly  repugnant  to  any  one 
with  a  regard  for  ecientiHc  preeiaion  —  or  tmth. 

Georor  M.  Dawhon. 
(J«H»loiflral  survey  of  Cauiula, 
*  ittuwR,  Nov.  «7. 

The  Ivest  reply  to  make  to  a  critieiKUi  like  Mr. 
DawHon'a  is  to  let  a  few  factH  bearing  on  the  rase 
H|>eak  for  theniselveH.  Let  nie  tixke.  the  cuHe  of  coui- 
plaiut  etted  by  him,  —  the  rotten  ftsli  and  roc  feast. 
In  IHilfi-fifi,  twelve  und  thirteen  years  before  he  knew 
any  thing  about  the  Htibject,  I  witueuHod  and  smelled 
lay  bi)at'B  erew  of  lljiidtt  and  Htiekeeu  Indians  open 
and  eat  rotten  Haliuon  ami  herring  roe,  and  raneid 
fetid  AnbichaD  fut.  ut  a  dozen  different  ctimping- 
idm'eH  Jietweeii  Stickeeu  Month.  Alanka,  Bud  Port 
Essington.  B.C.  My  notes  and  drawingH  were  made 
tbeu,  which  appear  iu  my  recently  pnbliahed  work. 
These  notes  and  diawings  wore  re- written  and  se- 
lected, and  all  in  the  hjiuda  of  my  publisher  Feb.  26, 
188fi.  I  never  naw  Mr.  DiiwHon'a  work,  or  even 
knew  of  it,  until  the  middle  of  April.  IH^*!;  then  my 
attention  was  called  to  it  by  ProfeHm»r  Mason,  who 
bait  the  only  copy  kmvivn  to  this  eRtablishment.  He, 
at  that  time  being  at  work  on  a  collection  just  re- 
ceived from  British  Columbia,  incidentally  alluded 
to  it,  and,  ttnding  I  bad  never  seen  it,  aaked  me  to 
rend  it. 

'  Onr  arctic  province  '  was  not  written  for  the  eye 
or  ear  of  Hoientifii!  speeialiKtH  :  were  it  ho  conceived, 
ita  covers  could  not  be  expanded  wide  enough  to  em- 
brace the  subject;  and  it  would,  if  so  written,  be  an 
titter  failure  as  a  i)opular  aud  pleanaut  l><K)k  U^  han- 
dle on  the  qnestioii.  Hence  all  this  detail,  coa- 
troversy,  and  citation  has  been  jnwtly  eliminated 
from  it!  Henkv  W.  ELiaorx, 

Smlthsontau  tustttutlou,  Dec,  Uh 


St«.r  rays. 

In  the  oldest  pictures  in  which  the  sun,  or  stars, 
or  burning  candles,  are  featureK,  these  objects  arc 
represented  iw  Burronndod  with  rays,  or  points,  or 
bmshes  of  light;  ami  the  coventtonal  figure  of  a 
star  is  to-day  a  peutagon,  with  its  mdes  extended  to 
iin  intersection  so  as  to  fono  Ave  jiointed  projections. 
It  is  evident  that  this  manner  of  representing  lumi- 
nous bodies  is  due  ti>  the  fact  that  such  appeudageH 
have  their  counterparts,  to  u  greater  or  less  degree 
of  correspondence,  upon  the  retina  of  the  eye,  wlien 
such  bodies  are  viewed.  But  it  has  never  been  sup- 
posed by  any  one  that  such  points  or  rays  were 
actual  euianations  of  UiiuinouH  matter  from  the  ob- 
jects, nor  the  converging  of  their  light  into  these 
forms  hy  th<d  Qtra<i«pheric  medium  through  which 
they  are  viewed.  Such  impreHHJona  have  always  been 
ronaidered  so  simple  and  const^iut  as  not  to  deserve 
any  notice  on  the  part  of  scientific  inquirers,  as  far 
OS  I  have  ever  heard ;  and  it  is  because  my  curiosity 
has  been  excited  to  know  their  canse,  that  I  appeal 
to  the  readers  of  Science  for  more  light  upon  the 
subject. 

In  the  case  of  the  electric  light,  now  so  common  in 


our  streets,  I  have  been  able  to  Aoconnt  for  the  pritt'l 
ojpal  feature  of  their  apparent  radiaiiona.  The  f^ryl 
long  rays,  which,  if  the  carlnjn  pointR  w*>r^  i»t  *b<»l 
same  distance  as  is  the  sun,  woiil.i 
of  miles  long,  I  find  are  uothiiH 
flection  of  the  light  from  my  eyelii--u> 
by  the  fact  of  their  cbaugiug  their  jn.- 
spond  with  ever)'  change  [  make  in  tb»  ; 
eyelashes,  and  of  their  total  disnppi  ■ 
intercept  the  light  by  luy  flugen.  oi  . 
Bnt  I  cannot  by  any  practical  luearm  tbu>.  . 
the  great  body  of  minor  rays  which  k.'eui  t<  - 
witJi  each  other,  and  which  sparkle  with  iw 
matic  colors.  The  experiment  with  the  longer  I 
however,  forces  upon  nie  the  ooucluaiou  that  ( 
are  due  to  some  other  part  of  my  ofitic  app 
which  is  out  of  my  reach. 

I  have  also  gazed  upon  the  full  Mi«M.m.  aud,  wiiiir  I 
doing  so,  have  at  different  times,  tind  with  <Hfffr«mt  I 
conditions  of  the  eyes,  and  with  differtut 
<»f  the  eyelids,  observed  Avith  gro4it  distimi: 
ly  every  form  that  I  have  seen  ptii  li-i  l 
ing  the  solar  corona  as  observed 
during  fui  eclipse  of  the  Hun,  ni.  _ 

rifts  in  the  corona  which  extend  to  tbi;  vrry  *urf«»»l 
of  the  luminous  orb,  —  features  which,  iu  the  chm'  of  I 
the  sun,  utterly  disprove  every  hypothesis  that  ha»  j 
been  advanced  to  account  for  the  oxisteuc«-  <-.f  tbt  ' 
corona. 

If  the   corona  is  an  emanation    frutii  the  gr'wnl  j 
surface  of  the  sun.  or  the  illuriiiuftli«in  «»f  »  rirciuft 
ambient  atiuos)ihere  of  matter,  how   arr  we  to  nr- 
count  for  these  rifts,  which  imply  inuncnse  long  antl  j 
narrow  vistas,  following  great  circles  t>f  the  spbeit. 
which  consfantly  shift  their  position  on  itM»nrfa4-«tA  j 
as  to  coincide  with  the  line  of  view  «»f  the  obsernf  I 
on  the  earfh,  tbrongb  all  the  movetuentN  of  mihtf  ro-  J 
tations  and  of  the  earth  iu  it*  orbit? 

Mr.  Proctor  suggeats  that  the  corona  is  th"*  nmM 
highly  illunuuated  centre  of  au  hypothetical  stratnai  | 
of  stellar  substauce,  to  which  the  orVnta  of  the  eartk  i 
and  other  planets  are  confi^ned,  and  which  giveaoolJ 
the  zoiUacal  light.     If  this  were  so,  those  inun 
long  projections  should  radiate  from  the  equi 
zone  of  the  sun.     But  the  zone  from  vrluch  thej  1 
ject  is  always  perpendicular  to  the  line  of  view  fif  ] 
the  observer. 

What  quality  can  be  a.ssigned  to  n  honiogviwoa* 
atmosphere,  either  upon  the  nioou  or  the  i«rtli. 
which  is  cjipable  of  perverting  the  light  of  the  *8S 
into  such  ftuitustic  shapes  as  have  bcion  ubisrrTnl 
and  what  can  ijiduce  such  changes  in  tliat  <|uaUtT  *> 
oorresjKmd  to  the  manifold  ohaugea  in  the  (■  trms  r«- 
corded  ? 

Considering  the  complete  failure  of  ev«?ry  hypoUr- 
erifl  to  account   for  the   phenomenon,  and    'inriar 
the  pause  which  seems  to  have  overl-i 
quiry,  may   it  not  be  excuaable  for   tl 
ignorant  to  inquire  whether  miflfiri      '  m 

be^eu  given  to  the  possible  effects  <rf 

the  louses  and  tubes  of  the  t«lesci>;  ' ' 

the  observations  have  been  mad. 
may  not  be  poaaible  to  abolish    t ' 
same  way  that  the  '  black  drop '  hnn    ,. 
If  reflections  from  my  eyelashes  anl  ■ 
duee  such   figures  upon  tbe  retituk,   in 
tions  from  the  tubes  or  other  parta  of 
produce  them  upon  the  photographic  pini.^ 

Rp.  R4)n«oLf«. 

BaJtlraore,  >f.l.,  Dir-.  10. 
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fTCHOLOOY  OF  SPIRITUALISM. 

ry  of  thought,  savR.Dr.  Bostian.  hns  a 
ct.  It»  main  object  is  to  record  the  ad- 
ftepe  in  the  progr^ea  of  civilization,  to  irac« 
mal,  psychological  growth  of  racial  culture. 

forth  theevolution  of  nitionality.  But  it  is 
less  instructive  to  regard  the  shadowy  aide 
Mcture,  and  study  the  mental  movements  of 
er-preaent  and  vast  ix>rtion  of  mankind  who 
lit  and  mystic  procee<Ung8  attempt  to  short- 

the  roads  to  knowledge  and  immortality. 

notions  and  strange  theories  find  a  ready 
1  the  disordered  brains  of  such  semi-morbid 
I;  and,  wlien  once  they  gain  hold  on  the 
^  imagination  and  belief,  such  inhuman 
it  history  as  tliose  that  re<'ord  the  horrors 
hcraft,  the  follies  of  alchemist's  and  search- 
ihe  philoHopher's  stone  or  the  fountain  of 

youth,  the  wide-spread  misery  of  mental 
Ics  or  tl»e  bestial  self-torturt's  of  crazed 
k,  mu»t  be  written.  These  deviations  from 
mml  lines  of  progrebs  —  back-slidings,  as 
|KW  prophets  termed  them  —  present  close 
^Kl  the  mind  of  the  evolutionist  to 
^Wv«rsiona  in  some  ways,  and  to  useless 
ptary  organs  in  others.  They  appear  as 
m»  to  more  primitive  modes  of  thought  in 
it  of  what  anthropology  ha.s  told  us  of  the 
I  life  of  savage  tribes. 
5y  a  page  in  the  ator>'  of  the  vagaries  that  have 

aside  the  minds  of  our  ancestors  from  the 
t  I/ath  of  knowledge  but  can  find  its  paral- 
|e  fancies  built  up  by  untutored  savages 
ffy  their  deai-est  longing's  and  quiet  their 
jnatant  fears.  In  brief,  it  is  in  the  statistics 
ght  that  our  author  tinde  the  material  for 
bpte^te  fctudy  of  intellectual  evolution,  and 
I  much  of  those  modes  of  thought  that  are 
lias  or  survivals  as  of  those  that  are  in  tlie 
line  of  advance.  Modem  science  has  de- 
}  accvpt  as  its  logic  that  system  of  princi* 
ijveniently  de«cril;>ed  as  Baconian  :  but 
seems  slow  and  insipid  to  those  who 
I  gcKil  of  all  revealed  to  their  ecstatic 
i  and  the  logic  on  which  they  stake  their 
I  such  as  can  ordy  be  fully  appreciated 
be  eyes  are  calmed  in  dimly  lit  chambers. 

ik*n  ti«9  iipiritinnu*  und  einer  naturwi»»enach€i/t- 
^Hologh.    Von  .A.  BA3T[^^.    B^rMn,  St n'ckft;  IS&i. 


the  brain  flushed  with  excitement,  and  the  judg- 
ment unsettled  by  intense  expectancy. 

Spiritualism,  theosophic  lore,  occult  science, 
and  all  the  mysteries  that  follow  iu  their  train, 
are  simply  the  expression  which  this  atavistic 
tendency  of  human  thought  has  taken  in  our 
scientific  century.  When  introspection,  medita- 
tion, revelation,  or  dogma  were  the  current  modes 
of  discovering  truth,  the  occultists,  mystics,  and 
the  rest  claimed  them  as  the  foundations  of  their 
creed.  Tt>-day  we  experiment.  ol>serve  with  the 
senses.  photot:raph.  and  so  on ;  accordingly  the 
*  vital  intiuence  '  and  'telepathic  impact '  has  been 
forced  to  leave  its  record  in  childish  scribblings  ; 
our  ghosts  have  been  weighed  and  smelled  and 
photographed  ;  yes,  even  the  methods  of  scien- 
tific psychology  (reaction-limes)  have  bt?en  em- 
ployed to  discover  the  most  beneficial  kind  of 
'smell-ptils '  and  the  clothing  in  which  our 
soul  can  most  conveniently  disport  iteelf.  The 
Hipp  chroni:)9co|)e  is  pictured  on  the  frontispiece 
of  Jfiger's  '  Entdeckung  der  seele.'  Every  insane- 
asvlum  is  a  raicrocosmus  of  the  world  without. 
Fox'merly  our  paranoics  heard  voices  in  the  air : 
now  they  hear  them  through  the  telephone.  So, 
too,  this  morbid  jiseudo-scientific  spirit  apes  the 
manners  of  the  true  goddess,  and  by  svicb  disguises 
sues  the  favor  of  the  world. 

It  is  in  some  such  si  rain  as  this  that  Dr.  Bostian 
as  an  anthropologist  not  alone  familiar  with  the 
culture-history  in  which  we  fonu  a  link,  but 
thoroughly  at  home  in  the  mitid-habits  of  •  natu- 
ral' savage  tribes  not  uncivilized  but  with  a  pecul- 
iar civilization  of  their  own,  calls  up  the  proces- 
sion of  m<xlern  spiritualists,  theoaophists,  and  their 
like,  and  sits  in  judgment  ufton  them.  He  shows 
them  how  they  are  simply  repeating,  with  new 
costumes  and  improvetl  scenic  effects,  the  tragic 
comedy  cf  former  times,  and  falling  l>ack  upon 
the  play-tricks  of  the  childish  savages  whom  they 
profess  (0  despise. 

It  would  be  a  vain  attempt  to  fill  out,  however 
rougldy,  tliis  sketch  of  Dr.  Bastian'^  |K)int  of 
view.  For  that,  the  i-eader  must  (though  not 
without  misgivings  on  the  part  of  the  reviewer) 
be  referred  to  the  original.  The  author  is  no 
stylist.  There  is  no  attempt  at  any  classification  or 
subdivision  ;  no  index  ;  a  preface  that  reads  like 
jjart  of  the  text  ;  no  chapters,  simply  216  }iages  of 
tersely  written  paragra[ihs.  Aild  to  this,  constant 
quotations  from  seven  or  eight  langxiagee  (in  one 
passage  five  languages  occur  in  four  lines)  and  a 
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mo0t  puzzling  and  frequent  use  (one  parenthesis 
to  every  two  and  a  half  lines)  of  the  parenthesis, 
and  some  slight  notion  of  the  extreme  Teutonic 
character  of  this  valuable  pamphlet  vnW  be  ob- 
tained. Joseph  Jastbow. 


■ 


THE  VENOMS  OF  POISONOUS  SEItPENTS. 
The  ejci>eri mental  work  which  forms  the  basis 
for  this  valuable  contribution  to  science  was  carried 
on  in  the  physiological  laboratory  of  the  Univer- 
sity of  PennsyWania.  The  reputation  of  its 
Huthors  is  such  as  to  make  it  a  standard  work  o( 
reference.  It  brings  our  knowledge  of  the  com- 
poe^ition  and  effects  of  the  venoms  of  serpents  up 
to  the  present  time,  and  we  surmise  that  many 
years  will  ela)J6e  before  the  results  recorded  will 
be  modifletl  to  any  great  degree.  The  subject  is 
one,  which,  while  it  is  full  of  interest  to  the 
reader,  must  nevertheless  have  been  one  involv- 
ing no  inconsiderable  danger  to  the  experimenters. 
To  have  handled  two  hundred  living  venomous 
serpents,  one  of  theai  eight  and  a  half  feet  long, 
weighing  nineteen  i>ounds,  and  furnishing  one 
and  a  lialf  drums  of  venom,  cannot  have  been  a 
very  delightful  task :  and  those  who  were  willing 
to  undertake  it  mufit  have  been  enthusiastic  in> 
veetigators,  as  indeed  we  know  they  were.  The 
serpenti*  ujjon  which  the  ex|x>riments  were  per- 
formed included  ratllesnakee  (Crotalus  adamtm- 
tus  and  C.  durissus),  muccasons(AjQLci8tri>don  pisci- 
vorus),  gi-ound  rattlesnakes,  copperheads,  and 
coral-snakes.  The  veooai  of  the  oohra  was  ob- 
tained from  India,  while  all  efforts  to  obtain  the 
|>oi8on  of  the  Indian  viper  (Dab.sia  Russeilii)  were 
unsuccessful.  The  authors  startetl  with  the  theory, 
long  held  by  Dr.  Mitchell,  that  suake-veuoma  are 
not  simple  in  composition,  hut  are  couipt«<ed  of 
two  or  more  poit^unous  aubstances,  and  that  in  the 
qualities  and  quantities  of  these  agents  would  be 
found  an  explanation  of  the  differences  l)etween 
serpent- venoms  as  to  pi>wer  to  kill  ajid  mode  of 
causing  death.  All  fresh  serpent-venoms  are 
more  or  less  alike  in  appeiu-ance.  being  fluids  vary- 
ing from  the  palest  amlier  tint  to  a  tieep  yellow. 
When  a  drojj  of  the  fresh  venom  of  the  C.  ada- 
manteuB  was  examined  under  the  micro6COf>e  with 
a  ^  Zeiss,  honiog.  immersion  lens  (amplification, 
800  diameters),  in  addition  to  oval  nucleated  red 
hlood-corpuscles,  leucocytes,  and  chib-»haped  epi- 
thelial cells,  certain  colorless  particles  are  seen, 
some  larger  and  of  an  albuminous  cimracler, 
others  smaller.  Some  of  these  particles  re«>erable 
bacteria,  but  are  not  :  they  do  not  multiply  in 
cultures  nor  stain  with   the  aniline   dyes.     In  ad- 

Jte*earcheM  upon  the  vtnomt  of  potMnou*  terpentt.  By 
8.  W»ut  Mrrcif»i.L  »n<l  E.  T.  RBrCHBKT.  WiMbinfton.  ffmith- 
•onion  intt ,  ItM. 


dition  to  these,  there  are,   however,   bartcru 
fresh  venom  of  a  micrococcus   form.      ,\lti 
careful  search  was  made  for  ptomaince,  now  i 
found.     An  insohible  precipitate    wa*  ol 
which  does  not  seem  to   have   been   rvc< 
an<j,    when    injecteti   into   pigeons,   prcul 
tc»xic  effect.     Certain  globulins  were  also 
from  the  venom,  to  which  the  writers  Uav<e 
the  names  of  water-venom-globulin,  cnpper-v 
globulin,  and  diaiysis-venom-globulin. 
method  by  which  they  were  obtained.     In 
tion  to  the  globulins,  peptones  were  also 
Thf  differences  in  the  proptirtions  of  tlie 
globulinH  and  peptones  in  dilTf>rent  venom* 
immense  importance  in  affording  im   exfi 
of    the    physiological    i)eculiarities    exhibited 
poisoning  by  different  species  of  snako^.     The 
portion  of  globulins  in  Crotalus  is  over  three 
the  quantity  in  the  AncistrotJon.  and  nearly! 
times  that  in  the  cobra.     The  investigation,  whi 
has  continue4l  over  a  iitriotl   of  severnl  yrars, 
eluded  a  »tudy  of  the  effects  of  various  ag«nti 
venom,   the  effects  of   venom    when    applied  •» 
mucous  and  serous  surfaces,  their  etTects  no  tl« 
nervous  system,   and  a  coniparisotf    of  ^foholini 
and   peptones   as   regards    their 
activity.     The  action  of  venoms  an 
globulins  and  peptones  u\K>n  the   {<iii-   t.t      .;• 
arterial    pressure,    and     upon    v«'>pu.4fhif),    ••-•• 
thoroughly    examined.      Elalxtrale    experioM>nti 
were  made  with  filtered  venom ,  and  with  cultwn 
for  the  study  of  the  morphology  of  the  IvHirm 
containerl  in  the  venom.     The  anatomical  rhu|«t 
produced  in  the  animals  experiiuente*!  u^ico  wtf» 
carefully  studieii  and  rccorde*!.     The  c«>i>daw»«> 
to  which  the  authors  arrive,  as  the  rrmiU  of  Ar* 
patient  and    laborioua  investi  re,  1*.  tl«i 

venomn  bear  in  eome  respects  a  •^-tul>lii» 

to  the  saliva  of  other   vertebiatt*?-;    2\  tiail  (^ 
active  principles  of   venom  are  coMtain*'!  fn  s» 
liquid  jMirts  only  :  3",  that  venoms  u».. 
antl  preserve*!  indefinitely  with  but  Itn 
ment  of   their  toxicity  ;    4",  that  there  |)tutawr 
exist  in  all  venouia  representatives  of  t«^"  r^»«" 
of  proteids.  globulins  and  peptnnos,   v 
Btitute  their  toxic  eleraenta  ;  5',  that  p*  t,  -. 
manganale.  ferric  chloride   in    the  form     <     • 
liquor  or  tincture,  and  tincture  of  io<liii.-  --     ' 
be  the  most  active  and  protuising  of  tbo  icr  •  ■  i^ 
available  local  antidotes.     The  fart  ihfu  \}m,  ■■'- 
principles  of  veDoms  are  proi*.i.l-.  >,u.\    i.w 
lated  chemically    to  elements  no 
in  the  blood,  renders  almost  ho^M 
for  a  chemical  antidote  whicK  m-* 

after  the  poison  has  reached  1 1  •  Jfl 

it  is  obvious  that  we  cannot  expect  to  tiiio^ 
any  substance,  which,  wb^n  plore*!  in  ti>«  U*^ 


leetroy  the  deadly  principles  of  venom  with- 
ndueinp^  a  similar  destruction  of  vital  compo- 
I  in  the  circulating  fluid.  The  outi'UFk,  then, 
D  antidote  for  venom  which  maybe  available 
the  absorption  of  the  poison,  lies  clearly  in 
irection  of  a  physiological  antagoniat,  or,  in 
■  words,  of  a  Hubatance  which  will  oppose  the 
Ba  of  venom  u|K)n  the  most  vulnerable  parts 
e  system.  The  activities  of  venoms  are, 
yxfr,  manifested  in  such  diverse  ways,  and  so 
mndly  and  rapidJy,  that  it  does  not  seem  prob- 
khot  we  shall  ever  discover  an  agent  which 
he  capable  at  the  same  time  of  acting  efll- 
!y  in  counter-acting  all  the  terrible  energies  of 
poisons.  The  monograph  clothes  with  a 
(lete  bibliography  of  the  subject,  and  a  num- 
l  colored  lithographs,  which  serve  to  illus- 
in  a  raost  fterfect  manner  the  lesions  caused 
te  venoma. 


ICLENNAN'S  STUDIES  IN  ANCIENT 
H  [STORY. 

HE   first  edition   of    McLenaan's    •  Primitive 

Tiage  *  was  publislied  in  1866,     The   novelty 

rttrikitig  character  of  the  theories  profwunded 

llhe  accumulation  of  interesting  factf%,  and  the 

land  attractive  style,  .iron  i*ed  attention,  and 

to  much  dis4ntt«sioQ.     Many  writers  of  note  — 

Henry   Maine.  Sir  John  Lubbock,   Mr.  L.  H. 

gan,  Professor  Bachofen  —  took   part   in  tht 

iversy.     Darwin  himself  entered  the  arena. 

lears  later,  to  meet  a  preesing  demand,  the 

was  reprinted  by  the  author,  with  additions, 

the   title  of  'Studies  in  ancient  history,' 

the  interest  awakened  in  the    subject  has 

Ined  unabated  Ls  evident  from  the  fact,  that. 

the  author's  lamented  death,  his  brother  has 

it  necessary  to  issue  a  new  edition  of  this 

e,  with  some  notes  of  his  own,  designed  to 

np  doubtful  points,  and  to  indicate  certain 

pes  of  view  which  the  author  had  announced. 

wblication  will  be  welcome  to  all  who  take 

(erest  in  the  study  of  the  primitive  hiatory 

race,  and  who  have  not  liad  an  opportunity 

Dctmng  the  earlier  editions.     Few  works  on 

llbject  can  be  read  with  greater  satisfaction. 

by  those  who  do   not  yield  a^^sent   to  the 

r's   views.      The  grace  of  diction,  the  pro- 

ficholarship,  and  the  stimulating  originality 

lought,  displayed  in  the  work,  combine  to 

it  one  of  the  classics  of  modern  science. 

nty  years,  however,  have  not  sufficed  to 

ish  the  news  put  forth  with  so  much  confi- 

f«j  in  ancient  hkttory,  compriting  a  reprint  of 
He*  marriagt.  New  ed.  Br  ttoo  Ule  John  Fkrocbon 
If «!«.    LoDdoD  and  Now  York,  MacmUlan,  li^.    8'. 


dence.  and  maintained  with  so  much  ingenious 
reasoning.  On  the  contrary,  antagonistic  theories 
have  sprung  up  on  every  side.  To  some  extent, 
indeed,  the  author,  as  his  brother  intimates,  had 
changfed  bis  views  ;  and  it  is  not  easy  to  determine 
what  were  the  precise  conclusions  at  which  he  had 
arrived  on  some  important  }K)ints.  The  view,  for 
example,  which  represents  the  earliest  tribes  of 
men  as  living  in  a  state  of  '  communal  marriage,' 
or.  in  other  words,  of  promiscuous  intercourse,  is 
maintained  throughout  his  first  publication.  This 
view  was  subsequently  adopted  by  Lubbock  in  his 

*  Origin  of   civilization,*  and    by  Morgan   in  his 

•  Ancient  society.'  But  it  was  contested  with 
overwhelming  power  of  argument  by  Darwin,  in 
his  •  Descent  of  man.'  He  showed  that  the  near- 
est congeners  of  man,  the  anthropoid  apea,  are  all 
poiring  animals,  and,  like  other  jjalring  animals, 
fiercely  jealous.  That  human  beings,  on  their 
first  ap|>earance,  should  at  once  have  sunk  in  the 
social  scale  Ih'Uiw  the  ajies,  and  even  lielow  the 
sparrows,  and  should  only  hare  emerged  from  this 
condition  of  more  than  brutal  deliaaement  by  a 
long  om'cession  of  struggles  and  experiences,  is  of 
all  suppositions  the  most  improbable. 

This  consideration  seems  to  have  impressed  Mr. 
McLennan,  and  to  have  produced  a  remarkable 
change  of  opinion.  One  of  his  essays,  added  in 
this  volume  to  the  original  treatise,  comprises  a 
severe  and  destructive  criticism  of  Sir  Jolm  Lub- 
bock's scheme,  which  makes  *  communal  mar- 
riage '  the  Btarling'point  of  human  society-  With 
equal  force  of  logic,  the  author  disposes  of  Mor- 
gan's '  claasificatory  system"  and  Bachofen'a 
'  mother-right,'  both  of  which  are  founiled  on  the 
^me  fanciful  basis,  thus  demoltsheil  by  him. 
Yet,  strangely  enough,  he  fails  to  see  that  his 
own  theory  of  '  marriage  by  capture '  rests  on  the 
same  unsafe  foundation,  and  must  fall  with  the 
otliers.  His  view,  as  presented  in  liis  earliest 
publication,  and  not  subsequently  retracted,  is 
that  in  the  first  stage  of  tribal  scK-iety  '  utter  pro- 
miscuity '  prevailed  ;  that  with  this  was  connected 
the  practice  of  female  infanticide,  the  male  chil- 
dren being  preserved  to  add  to  the  strength  of  the 
tribe,  while  females  were  regarded  as  a  source  of 
weakness  ;  that  the  scarcity  of  females  in  a  tribe 
led  to  the  custom  of  capturing  them  from  other 
tribes,  and  this  custom  finally  became  the  law  of 
the  tribe.  Thus  marriage  arose,  at  first  exoga- 
mous  (that  is,  restricted  to  women  of  other  tribes 
or  kindreds),  and  afterwards,  as  soc^iety  advanced, 
either  endogamous  (that  is,  restricted  to  the  clan) 
or  general,  as  in  civilized  nations.  As  the  author 
himself,  in  his  later  essays,  has  taken  away  the 
main  substructure  on  which  his  ingenious  theory 
was  built,  it  is  not  necessary  to  refer  at  any  length 
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to  the  facts  and  arguments  which  have  been 
hurought  forward  in  oprjKJsition  to  it.  That  among 
the  greater  number  of  tribes  whicli  have  been 
found  in  the  lowest  stage  of  savagery,  no  irat:e  of 
marriage  by  captiire  has  been  diacovered :  that 
among  such  tribes  female  infanticide  is  by  no 
means  a  common  practice  ;  and  that,  on  tlie  con- 
trary, female  children  are  regardetl  by  their  par- 
ents as  a  source  of  wealth,  through  the  price 
which  they  bring  for  wives, —  Jhe^e  and  similar 
facte  seem  to  p»rove  that  the  custom,  of  which 
the  author  haH  }>oinleil  out  so  many  widely  scat- 
tered traces,  did  not  originate  in  any  general  law 
of  social  organization,  but  was,  like  polygamy, 
}iolyandry,  the  North  American  clan-system,  the 
Australian  class-syaletii,  the  Hindoo  caste-Bystem, 
the  Roman  paternal  autocracy,  and  the  many 
other  social  arrangements  which  have  lieen  pressed 
into  the  argument,  merely  a  casual  and  local  cus 
torn, — one  of  those  numberless  diversities  of 
tribal  organiziition,  which,  like  the  <liversities  of 
language,  indicate  at  once  the  variety  of  the 
human  faculties  and  the  unity  of  the  species. 
The  conclusion  announce<l  by  Darwin,  that  all  the 
races  of  men  are  flesiended  from  a  common  an- 
cestry, and  that  all  inherit  the  ordinary  [)airing 
instinct,  —  which,  however  perverted  in  <x:ca- 
.sional  instances,  manifests  itself  distinctly  in  the 
vast  majority  of  communities,  savage  and  civil- 
ized ftlike,  —  is  one  which  will  doubtless  l>e  gener- 
ally accepted  in  the  end.  The  theories  which 
oppose  this  conclusion  destroy  one  another ;  and 
tlie  results  of  the  profoundest  f;ciem_*e  bring  us 
back  to  the  common  belief  which  prevailed  before 
the  theorizei-s  liegan  their  work.  H.  1Iai.e. 

STEPHENS'S   HISTORY  OF    THE  FRENCH 

REVOLUTION. 

The  literature  of  the  French  revolution  would 
in  itself  compose  a  library,  and  Mr,  Morse  Stephens 
naturally  begins  his  preface  with  an  excuse  for 
adding  another  history  to  a  list  whi<~h  includes 
such  names  an  Tliiers,  Tnine,  and  Carlyle.  In  a 
masterly  survey  of  bis  authorities  he  shows,  that, 
since  Carlyle  wrote,  our  sources  of  iuforoiation 
have  lieen  materially  increased  ;  that  a  number  of 
Iwal  records  and  personal  memoirs  have  come  lo 
light  :  and  he  lays  paiticular  stress  on  a  collection 
of  |kamphlet6  in  the  British  museum  whicb  Carlyle 
found  to  be  inaccessible.  Briefly,  Mr.  Stephens 
has  sijent  untiring  labor  on  the  subject  for  years 
past,  '  to  the  exclusion  of  every  thing  e'se,*  and 
he  aims  at  embodying  in  this  volume  the  results 
of  specialist  researches.  He  notes  in  this  con- 
nection  the   influence  of  the  German   school  of 

A  hi»tory  of  the  Fi'tnch  revfttviion.  By  H.  MORSE 
STKrHBVP.    Vol.  I.     Now  York,  Scribner,  ISW.     ia». 


historians,  —  an  influence,  by  ihf  way,  wbicb  i» 
discernible  in  the  increasing  study  of  porociitil 
and  diocesan  history  in  England,  and  in  the  n» 
of  liistorical  magazines  and  revie^irs  such  as  |W 
monthly  Revolution  Fran^xtiae  and  Revue  dt  ta 
r^iHilution,  which  are  entirely  devoted  to  the 
history  of  the  revolutitm. 

Mr.  fStephens  introduces  his  work  to  the  Atwri- 
can  public  in  a  separate  preface,  in  the  LX>arse  'if 
which  he  remarks  that  the  example  of  AmerkU 
inde})endence  was  a  more  powerful  ideal  witJi  Ihi 
earlier  revolutionists,  the  admirers  of  Lafay«tlip 
and  Franklin,  while  the  later  leaders  sought  ino 
.spiration  from  the  republics  of  Greece  and  Rome. 
The  Declaration  of  the  righis  of  man  be  somt- 
what  unfairly  describes  as  a  *  ridiculous  fane?  oi 
the  admirers  of  the  American  consiiiution,*  foiitt^ 
on  the  assembly  by  Lafayette.  Surely  the  dcdui' 
tion  breathes  the  spirit  of  RotiSMeau,  and,  fir* 
fetched  and  extravagant  as  it  may  seem  to  us.  li 
wnsthe  g09i>el  of  the  French  revolution. 

While  the  conflict  of  king  and  sutfject  wa*  !■»- 
uig  into  the  tyranny  of  the  state,  the  qaeftioB 
raised  were  so  varied  and  suggestive  tliat  tlut  epodi 
forma  a  kaleidoscope  which  can  always  be  vienri 
in  a  new  as|)ect.  Theorists  had  full  sw^ay,  uul 
many  of  those  great  modem  movements  dir«(t*d 
against  the  constitution  of  society  —  movenv^oti 
v\  hich  have  lately  receiveil  a  new  imj»etiis  —  hit* 
inaugurated.  Now  that  it  is  hinted  tliat  Jemuc' 
racy  does  not  imply  liberty,  and  that  a  new  schtxJ 
of  'physiocrats'  is  growing  up  ia  (he  stronglaowi 
of  modem  democracy,  it  will  he  useful  to^unlj 
thee.xi>eriments  made  by  land  and  labor  refono^ 
a  century  buck. 

The  plan  of  Mr.  Stephens's  work  is  simple  aa4 
effective.     In  the  present  volume  he  carriM  tte 
narrative   from   the  assembly  of  the  n« 
the  dissolution  of  the  constituent  assembtt 
introducing  sketches  of  imjtortant  de(>artme 
the  subject,  such  as  the  cj;>urt.  tht?  army,  i 
church.     There  is  no  •  Carlylese  '  or  lurid  cuIm  1 
his  desCTiption  :  but  if  he  does  not  write  at 
pressmre,   '  flamef ully,"  he  tells  his  story  in 
aud  straightforward  English.     Here  aod  \ 
curs  a  slovenly  phrase,  such  as.   **  the  infla 
the  parlement  and  the  affection  ha  - 
when  discussing  "  —  but  the  style   .  jtfS 

tractive  by  its  simplicity  and   corrt%:tuesfc. 
fall  of  the  Bastile  is  told  unobtrusively.     W»  i 
tice  that  the  celebrated    speech,   *  Farts  haa  < 
quered  her  king,'  is  attributed  to  L^lly  To 
instead  of  to  Bailly,  presumably  on  tlie  aulliiiii?  | 
of  the  museum  pamphlets.    Bailly  luokes  no  i 
tion  of  it  in  his  '  Memoirs.' 

.Mr.  Stephens  is,  we  think,  weakest  ia  Ui  ( 
mate  of  character.     Study  of   Mirabeau't 
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undence  with  La  Marck  8t*m8  to  have  preju 
|iceti  him  against  the  '  moral '  characters  of  the 

evolution,  —  Ner-ker,  Bailly,  and  Lafayett*?,  — 
»hom  he  scarcely  mentions  without  a  smeer.     The 

pruovnl  of  the  kin^  and  a^sfifuihly  to  Paris  is  put 

o>vn  to  "the  extreme  vanity  of  Lafayette,  who 
ranted  them  there  merely  to  increase  his  own 
konor  and  glory."  The  starvation  •'  gave  Lafay- 
|lte  an  opportunity  to  j)oee  as  6avi">r  of  tlie  roon- 
hy/"  In  the  matter  of  the  auRpensive  veto, 
ekcr  "acted  vainly  and  foolishly  on  the  plan 
vhicb   Lafayette  ha<l    vainly  and    foolishly  in- 

eoted."  What  was  criminal  in  Lafayette  at  the 
loiel  de  Castries,  it  Ijecomes  a  virtue  in  Miraheau 

I  defend.     In  short,  Mr.  Stephens  feels  something 

r  the  rancor  which  Miraheau  fell  when  "  every  at- 
^mpt  of  Miraheau  to  unite  himself  to  Necker  and 

afayette   had  heen  spurned  by  those  vain  and 

f»n<*eit«^d  men."  On  the  other  hand,  the  double 
pealing  of  Miral^eau  when  he  waa  in  the  i»ay  of 

he  court  is  put  ilown  ua  masterly  stat^itmanship. 

r»il  his  want  of  principle  is  almost  made  a  proof 

'  hia  greatness.     Nothing  u?  said  of  (he  difficul- 
ikfS  of  Lafayette's  position,  which  exposed  Uitii  t<> 
Attack  from  >K»th  aide*. ;  of  his  chivalrous  loyalty 
the  court,   yet  sympathy   with   the    popular 

auae :  or  of  the  high  opinion  entertained  of  him 
^  the  beat  contemporary  critics. 

There  is  much  new  and  interesting  matter  in 

be  account  of  the  elections  to  the  states-general, 

nd   of   the    liKial    cnliiem  of    grievances.      Mr. 

Itephens  Is  a  lover  of  exact  detail,  i>erhaps  at 
;imes  overloading  his  history  with    biographical 

ainutiae    There  are  also  sketches  of  the  economic 

aid  financial  Htate  «>f  France  in  connection  with 
Jie  views  of  the  foremost  thinkers  (to  whom  the 
bvils  of  the  internal  donarteft  8ug)B;ested  the  drn:- 

rine  of  free  trade),  showing  the  results  of  the  issue 
kf  a  paper  currency  and  of  tlie  wasteful  system  of 

ixotion.  The  theory  (p.  176)  that  the  bui-ning  of 
thAteaux  %vas  due  to  the  desire  of  the  copyhold 

exiants  to  get  |K>i»e8sionof  their  court-rolls  seems 
little  atrainetl  to   any  one   who  has  read  con- 

emporary  accounts  of  the  condition  of  the  French 

ea*imtry.  Point?  made  very  clear  are  the  un- 
practical character  of  the  constitu.-nt  assembly, 

k-ith  its  •  theory  of  irregular  verbs,'  —  the  reasons 

khy  it  wa<  left  behind  by  the  provinces  in  the 
manh  of  ideas, —  and  the  widening  gulf  between 

be  bourgeois  and  lower  classes,  especially  the 
9uvrier»,  who  sulTered  from  protective  trade  asso- 
biaticms. 

Enough  has  l»een  said  to  show  that  Mr.  Stephens 
produced   a   work    which  promises   to  rank 
IRiong  the  standard  authorities  cm  the  period,  and 

rhich  will  be  of  Kterling   historical  value  to  the 
Jent  of  modern  dem<Mracy. 


VINES'S  LECTURES  oy  THE  PHYSIOLOGY 
OF  PLANTS. 
There  has  long  been  felt  the  need  of  a  good 
text-book  on  vegetable  physiology  in  the  English 
language,  and  hence  we  heartily  welcome  the  ap- 
pearance of  this  excellent  treatise.  The  investiga- 
tion of  the  plienomena  of  plant-growth,  nutrition, 
respiration,  metabolism,  reproduction,  etc.,  has  of 
recent  years  V>een  almost  entirely  accomplished  by 
the  fJermans,  and  the  prominent  jwut  they  have 
taken  in  these  researches  will  be  at  once  ajjparent 
to  the  reader  of  Professor  Vines's  work.  As  the 
title  indicates,  the  volume  is  an  expansion  of  the 
author's  lectures  on  the  subject,  and  these  are 
twenty-three  in  number.  Nearly  ten  years  have 
elapsed  since  its  preparation  was  >x»gun,  ill  health 
and  the  pressure  of  oiticial  duties  having  retarded 
its  publication. 

Lecture  L.  as  introductory,  treats  of  the  general 
features  of  the  vegetable  cell,  its  cell-wall,  and  its 
contents,  Prot«icoccus  and  yeast  lieing  used  as  ex- 
iunpies  with  references  to  the  tissue  systems  of 
iiiulticfllular  plants.  Then  follow  two  chapters 
ou  the  structure  and  prov)ertieB  of  the  cell,  in 
which  are  discusse*!  the  growth,  thickening,  and 
lignirtcation  of  the  wall ;  its  optical  properties  ; 
and  its  incrusting  mineral  matters,  —  oxalate  and 
carlwnate  of  lime,  and  silica  :  the  protoplasmic 
contents  and  the  nucleus ;  the  vacuole  and  the 
cell-sap.  The  uiolecular  structure  of  organized 
biKhes  is  then  considered.  An  account  is  given  of 
'  imbibition,'  or  capacity  of  organized  matter  for 
aljsorbing  water.  The  rival  theories  of  Naegell 
and  Strasbnrger  are  compared  :  and  the  latter 
appears  to  l>e  favored  by  the  author,  though 
farther  on  in  the  W)ok  reference  is  made  to 
Naegeli's  miceUor  hyiKithesis.  In  this  conne«'tion 
allusion  is  made  to  Hale*8  old  cxperiuient  of  put- 
ting t»ea8  to  aoak  in  an  iron  |M:»t  with  a  leaden 
cover  on  which  was  placed  a  weight  of  IW 
pounds  :  the  force  generated  by  imbibition  was 
sufficient  to  rai.«e  the  cover  and  weight.  Here  we 
also  find  an  instructive  discussion  of  the  osmotic 
l>roiM^rtie8  of  the  cell,  and  it  is  }K>ii)tetl  out  that 
Bulislances  may  be  transferred  from  cell  to  cell  by 
means  of  the  connecting  threads  of  protoplasm  aa 
well  as  l>y  osmosis. 

Lecture  IV,  is  on  the  absorption  of  water  by 
root -hairs  and  the  epidermal  teUs  r»f  r<x)tlets,  and 
is  full  of  important  inforjitation  for  the  agricul- 
nirist.  The  structure  of  .soils,  the  action  of  acid 
cell-sap,  which  saturates  the  absorbing  organs  and 
brings  salts  insoluble  in  water  alon<-  into  solution, 
are  described,  and  numerous  analyses  of  the  ash 
of  plants  are  given.     The  discussion  of  the  absorp- 

LfcturtMVH  thrphysiologff  of  plants.    By^YDNKvHowAao 


SCIENCE, 


Vou.  VUI.,  .Na.  9t; 


tioD  of  gai^et)  through  stomaia  and  lenlicils  is  jM^ven 
in  lecture  V.  It  hai*  long  l>een  known  that  under 
certain  conditions  some  plants  absorb  oxygen  : 
tbis  ig  most  markedly  true  of  fungi  ;  and  Profes- 
sor Vines  statue*  (p,  76)  that  it  appears  that  the 
power  of  absorbing  this  gas  is  fiosaessetl  by  all 
plants,  sustaining  this  conclusion  by  the  exi>eri- 
ments  of  Wolkoff  and  Mayer  on  t^eedlings,  Ihmse 
of  De  Saus^ure.  Oudeinans,  and  others  on  germi- 
nating seeds,  and  of  Dt- Sauasure  on  many  flowers. 
It  also  ap(>ear$,  that,  if  roots  are  not  HUi»plied  with 
oxygen,  tlie  plant  soon  l>ecomes  unheaithy.  and 
ultimately  dies.  Portions  of  plants  which  contain 
ohlorophyl  abundantly,  al>8orb  oxygen  in  darkness, 
while  this  is  given  off  during  their  exjxiaure  to 
sunlight.  All  green  portions  absorb  ear>x)nic  acid 
in  sunlight.  Ammonia  also  is  taken  from  the 
atmosphere,  as  has  been  shown  by  Ville  ;  but  free 
nitrogen  is  ap}>areutly  not  thence  al>9orbe<l,  the 
presence  of  this  ga'*  in  the  cell-sap  being  account- 
ed for  by  its  solubility  in  water. 

Lecture  VI.  is  on  the  movement  of  water  in 
plants.  A  very  clear  account  of  this  phenome- 
non is  given,  fl>e  circulation  tjeing  regarded  as 
passing  mainly  through  the  cell-wHlls  of  the  ligni- 
fied  tissues.  Transpiration,  or  the  exhalation  of 
watery  vajior  from  the  leaf  surfaces,  is  treated  of 
in  the  seventh  lecture,  and  the  f<XKJ  of  plants  in 
the  eighth. 

The  next  six  chapters  are  devoted  lo  the  metab- 
olism of  plants.  —  the  change*  which  materials 
undergo  in  the  tissues  under  the  influences  of 
light,  heat,  chemical  affinity,  etc.;  and  these  are 
perhaps  the  most  valuable  i>arts  of  the  book, 
Here  the  discussion  begins  with  the  tijnsideration 
of  the  formation  of  non-nitrogenous  organic  sub- 
stances, principally  starch ;  then  that  of  nitroge- 
nous substances,  collectively  temied  '  amides."  and 
of  the  function  of  chlorophyl,  which  is  concisely 
stated  to  "absorb  certain  rays  of  liglit,  and  thus 
enables  the  protoplaism  with  which  it  is  intimately 
connected  to  avail  ttaelf  of  the  radiant  energy  of 
the  sun's  rays  for  the  construction  of  organic  sub- 
stance from  carbonic  acid  and  water."  A  sum- 
mary of  what  is  now  known  of  the  metabolic  pro- 
oes»e8  is  admirably  stated  on  pp.  32:V328  ;  and  an 
instructive  table,  showing  the  income  and  expen- 
diture of  matter  and  energi,'.  i»  given.  The  energy 
is  entirely  referable  to  the  absorption  of  light  by 
the  chlorophyl,  and  to  heat. 

Lecture  XV.  i?  devoted  to  the  phenomena  of 
growth ;  and  the  fallowing  six  chapters,  to  irri- 
tability, which  is  thus  minutely  depcrihed.  and 
the  forces  inducing  its  manifestation  fully  dis- 
cuaeed.  In  the  last  two  chapters  the  subject  of 
reproduction  is  treated  ;  and  here  may  be  found  a 
r4sitm^  of  present  knowledge  of  the  development 


of  sjiores  and  seeds  in  the  various  divisiooe  p£  xht 
vegetable  kingdom,  the  phenomena  of  fayhridi 
zation,  of  parthenogenesis,  and  of  variAtion.  TV 
closing  sentence  is,  "  Evolution  is  no  longw  • 
matter  of  chance,  but  is  the  inevitable  outcome  of 
a  fundamental  properly  of  living  matter." 

At  the  close  of  eacli  thapter  of  this  (oost  %«!■•* 
ble  bt)ok,  copious  references  to  the  bibliogTiipiif| 
of  the  subjects  treated  are  given  ;  but,  for  »on 
reason  not  apparent,  these  are  only  to  the  wo 
cite<l,  and,  except  in  a  few  insianr«?M,  not  to  imges-l 
Had  these  lieen  added,  it  would  ha%e  greatit 
facilitated  the  work  of  students  who  desirv  t: 
pursue  the  study  further.  A  very  extensiv-  indfx. 
arranged  not  only  by  subjects,  but  also  by  ancisoei 
quoted,  is  ap|iended. 


CHALLENGER   REPORTS. 

The  Challenger  cepbaloiKxb  were  at  fkni  plaoil 
in  the  hands  of  Proft>«>sor  Huxley,  whnae  tiiiiB«r> 
ous  engageraent><  finally  obliged  him  to  dtclior 
the  work,  with  the  exception  of  a  «|.»eoial  iove«n 
gation  into  the  genus  Spirula.  Mr.  Willi m 
Evans  Hoyle,  who  was  intrusted  with  ihr  v»  :* 
by  Mr.  Jolm  Murray,  has  devoted  the  report  oo» 
under  consideration  chieflj'  to  systetiiatic  wc<». 
but  expresses  his  intention  of  prej»«riug  n  suppl- 
mentar)'  article  on  the  anatomy  of  lh<jse  sjn^i 
mens  which  are  available  lor  this  purjKi-ie.  11^ 
alludes  to  the  (act,  that,  since  the  return  uf  tb; 
Challenger,  marine  cxpluratiomi  have  lieen  «> 
energetically  prosecuted,  that  no  less  Uian  6vt 
genera,  new  wlieu  obtained  by  the  Cliallcogvt. 
have  since  been  described  from  the  collections  cf 
the  U.  S.  steamers  Blake  and  Albalr(M»,  etc.  Mr 
Hoyle  baa  been  fa\  ored  with  the  aasistancr  »aJ 
friendly  advice  of  Professor  Steenstrup,  and  bu 
compared  with  the  specimens  of  the  tine  ct>Ikr 
tion  at  Copenhagen  all  the  critical  Challeo^ 
species,  thus  insuring  a  double  authenticity  '<• 
the  determinations  of  the  report.  Tlie  latter  com- 
mences with  an  excellent  8yno|>sis  of  the  •}!«««• 
of  recent  ceplialoi>ods,  with  references  to  ittt 
places  where  they  are  tigtued  and  deecribed.  TV 
Challenger  collection  contains  seventy-two  Bfmim 
of  thirty  genera.  Of  these,  thirty-two  apecittt  «rf 
four  genera  were  new  to  Bcience.  For  out  rf 
these,  Amphitritus,  possessing  the  unique  festur* 
of  having  the  mantle  fused  with  the  siphon  in  tb« 
median  line,  so  as  to  form  two  openings  into  tk* 
branchial  cavity,  a  new  family  has  aeeinrd  vect^ 
sary.  None  of  the  giant  squids  were  obtained :  *^ 
indeed,  the  means  for  capturing  sttch  animsb  ti 
their  native  haunts  have  not  yet    l*en  deviarl 

Report  nf  the  itcitnliflc  retults  o/lKe  exploring  i-nyigr  W 
the  Chatlrnyer.    \'oL  xvi. :  9SoUtog7.    I>unaoa.  Ootrrmmr^ 


DtcsatBBR  iT,  ISW.l 


SCIENCE. 


573 


hooe  obeerved  or  recorded  by  naturalists  being 

ritbc'iut  "Exception  in  an  invalid  condition  or  cast 

llead  on  iLe  shores.     With  regard  to  the  distTibu- 

ISon  of  the  spct'ies  in  depth,  there  are  great  diifl- 

ajtleB    in   the   way    of   deciding    whether    the 

I  caiue  from  a  given  depth  or  not.     Cir- 

seem  to  indicate   that  Cinoteuthis, 

Tobably    BathN'teuthtu  and   MHStigoteuthie,  and 

prhftpg  one  or  two  species  of  Oclopus,  may  be 

eckoned  aa  abyHsal  forms.     But  no  structural 

•  to  have  been  discovered  by  which 

i^'ttiijr  be  definiteW  asserted  to  be  a  deep 

■  a  shallow  water  animal.     This  agrees  well  with 

the  conclusions  drawn  by  others  from  a  study  of 

the  deejvftea  molUisks  of   other  classes.     A   full 

<liscus8ion    of    the   geographical   distribution    of 

tlie  c\t\m  gives  completeness  to  the  report.     In 

the  dii^'ussion  of  genera  and  species,  Mr.  Hoyle 

has  the  courage  of  his  opinions,  and  freely  criti- 

_ci»e9   where  the  circumstances  seem   to  him   to 

rarrant  it,  but  his  tone  is  uniformly  courteous. 

lis  report  may  lie  heartily  commended. 

The  Stomatopoda  are  crustaceans  related  to  the 

nmon    SqutUa   of   our  southern   and  eastern 

,  and  are  re<itrirte<l  to  shallow  waters.     Prof, 

K.  Brooks  remarks  that  when  he  examine<i 

be  Challenger  collection,  consisting  of  only  fifteen 

cief,   his  first  feeling  was  of  disappointment, 

ice  tl»e  types  aeeme*!  all  familiar.     But  after  a 

more  Iborough  examination,  this  gave  way  to  a. 

lively  interest,  since  it  appeared  that  the  material 

was  Buch  a«  to  enable  him  to  trace  the  ancestry 

md  development  of  this  small  and  compact  order 

nth  great  completeness.     The  Squillidae  have  a 

rery  long  larval  life,  and  are  found  at  the  surface 

t>f  tiie  sea,  where  the  currents  carry  them  vast 

liatances  ;   »o  that  some  of   the  species   have  a 

early   world-wide  distribution.     The  larvae  are 

^mong  the  most  elegant  of  the  immature  orusticea 

Bound  in  the  tow-net,  an«l  naturally  excite  great 

nterest  among  the  naturalists  u  ho  capture  them. 

But  the  young  stages  do  not  thrive  in  confineiuent, 

be  eggs  seem  dependent  on  tJie  jwirent  for  suitable 

onditioite  up  to  the  time  of  hatching,  and  so  the 

anection  of  the  isolated  links  in  the  chain  of 

Sfe  of  any  given  species  haa  been  a  task  of  gi'eat 

dlflHculty.     The  very  numerous  larvae  contained 

^_in  the  Challenger  collection,  and  the  indefatigable 

^application  of  Profeasor  Brooks  to  ihe  problem, 

^■lave  enabled  him  to  add  materially  to  the  knowl- 

^B^dge  of  the  group,   and    to  sniooih  away  many 

difTlcultiea   for  sulisequent  studeiitH.     According 

to  the  author,  the  Cliallenger  collections  "enable 

UH   to  determine,   with   much   greater   certainty 

than  before,  the  larval  tyi^e   which   pertains   to 

nearly  every  one  of  tlie  genera  of  adult  Stoma- 

toi»oda,  and  also  to  give  a  pretty  complete  picture 


of   the    developmental    history    of   each    larval 
ty|ie." 

The  collection  of  reef  corals  made  was  a  large 
and  important  one,  there  being  representatives  of 
two  hundred  and  ninety-three  specie«,  referable  to 
sixty-nine  genera,  and  by  series  large  enough  in 
many  caaes  ta  afford  an  instructive  idea  of  tlie 
very  considerable  range  of  variation  witliin  a 
species.  Of  the  whole  number,  about  one-fourth 
were  new.  Of  the  seventy-three  new  species,* 
seventy-one  were  obtained  in  the  Pacific,  and  two 
in  the  Atlantic,  which  illustrates  fairly  well  our 
comparative  knowledge  of  the  two  chief  coral 
regions.  Of  the  sixty-nine  genera,  eight  are  new, 
all  from  the  Pacific.  The  report  is  confined  to  a 
description  of  the  hard  parts,  the  material  for 
anatomical  purposes  being  otherwise  dis[x>sed  of 
by  the  authorities.  In  the  generic  grouping,  Pro- 
fessor VerrilfB  reviseci  list  of  Dana's  zoOphytep, 
contained  in  the  'Corals  and  Coral  Islands.*  has 
been  followed,  with  certain  amendments  as  to 
species.  Much  use  has  been  matle  of  Professor 
Moeeley's  field  notes  as  to  the  habitat  and  environ- 
ment of  the  corals.  A  detailed  list  of  the  species 
from  each  loc-ah'ty  has  been  given,  which  it  is 
hoped  may  serve  as  a  basis  for  a  knowledge  of 
the  distribution  of  the  reef  corals.  In  claspifica- 
tion,  Mr.  Queloh  has  mainly  fol]«iwe<i  Duncan  for 
the  Madreporaria  ;  hut  in  the  Rugosa  the  occur- 
rence <)f  Moeeleya  latlsteilata  has  teil  the  atithnr 
to  apply  a  new  treatment,  which  he  anticipates 
will  lead  to  some  discussion.  This  remarkable 
species  is  directly  and  closely  relates!  to  the  tnost 
typical  Cyathophyllidae,  while  at  the  same  time 
it  firpsenis  undeniable  astraeid  characters.  It 
musit  lie  hxiked  upon  as  one  of  the  most  remark- 
able types  of  structure  brought  to  liglit  by  the 
Challenger.  It  occurred  at  Wednesday  Island. 
Torres  Strait,  in  eight  fathoms.  The  discussion  of 
distribution,  areal  and  iTathyuiefric,  is  very  in- 
teresting. The  Atlantic  reef  coral  fauna  is 
sharply  separated  from  that  of  the  Pacific  and 
Indifljj  Oceans.  The  distribution  in  depth  is 
greater  than  formerly  snp|K)sed.  two  species  reach- 
ing to  seventy  fathoms,  though  it  is  tolerably 
certain  that  the  zone  of  most  active  growth  doea 
not  extend  much  below  twenty  fathoms.  The 
thermal  limit  of  68"  F.,  which  is  doubtless  the 
limit  of  acti^re  reef-building,  doen  not,  as  formerly 
was  l^lieved,  confine  (he  existence  i»f  the  reef- 
building  species.  Manicina  areolata  was  obtained 
at  the  Cape  in  water  of  the  temperature  of  ft5°, 
and  Madrepora  liorealis  is  said  to  inhabit  the  cold 
waters  of  the  White  Sea  near  Archangel,  RMssia, 
On  this  point  we  confess  to  some  scepticism, 
until  at  least  a  second  specimen  is  obtained  :  that 
io  the  Paris  muF«uro,  etiil  unique,  dating  from 
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1820.  Certain  corals  have  been  obeerved  living  in 
brackish  or  even  nearly  fresh  water,  others  in  the 
mud  about  the  mangrove  roots,  and  one  species 
seemed  to  suffer  little  from  exposure  at  low  tide 
to  the  sun  and  air.  The  statement  of  Edwards 
and  Haime,  that  a  species  of  coral  common  in  the 
Red  Sea  is  found  in  the  Dead  Sea,  is  another  mat- 
ter which  will  bear  renewed  examination.  The 
report  supplements  in  a  satisfactory  manner  the 
•  valuable  work  of  Professor  Moseley,  and  will  add 
materially  to  the  reputation  of  its  author. 

This  valuable  contribution  to  comparative  oste- 
ology ('Report  on  the  human  crania  and  other 
bones  of  the  skeleton,'  part  ii.,  by  Sir  William 
Turner)  is  largely  devoted  to  the  discussion  of  the 
pelvis.  The  characteristics  of  the  black  races  dif- 
fer among  themselves  as  well  as  from  those  of  the 
European  type,  which,  as  by  far  the  best  known, 
is  adopted  as  a  standard  of  comparison.  In  most 
of  the  negroids  the  conjugate  diameter  is  long 
compared  with  the  transverse,  and  the  height  in- 
creases. In  the  negroes  and  Tasmanians  these 
characters  are  less  pronounced  compared  with 
Europeans.  In  nearly  all  the  black  races  the 
average  length  of  the  sacrum  is  greater  than  its 
average  breadth,  contrary  to  what  occurs  with 
white  races,  and,  in  so  much,  more  like  a  tail. 
The  lumbar  curre  in  the  black  races,  as  derived 
from  the  vertebrae  alone,  is  concave  forward  : 
the  clavicle  may  be  longer  in  proportion  to  the 
humerus  than  with  the  whites  ;  the  scapular  in- 
dex is  apparently  higher,  except  with  the  Bush- 
men and  Australians,  while  in  the  Tasmanian  it 
may  have  been  distinctly  lower ;  the  radius  and 
tibia  are  longer  in  relation  to  the  humerus *and 
femur :  the  shaft  of  the  upper  limb  is  propor- 
tionally shorter  than  that  of  the  lower  limb.  In 
general,  racial  characteristics  appear  in  the  skele- 
ton as  well  as  in  the  skull.  Among  existing  races 
osteological  characters  may  be  found  similar  to 
those  of  the  most  ancient  known  remains ;  and 
the  differences  which  exist  between  the  Iwnes  of 
primitive  people  are  no  more,  in  kind  or  degree, 
than  are  to  be  seen  in  corresiwnding  parts  of  men 
of  the  present  day. 

AGRICULTURE  IN  MICHIGAN. 
The  Michigan  l)oard  of  agriculture  is  likewise 
the  governing  body  of  the  Michigan  agricultural 
college,  and  considerably  more  than  half  of  its 
twenty-fourth  report  relates  to  the  latter  institu- 
tion. The  general  reiwrt  of  the  secretary  is  fol- 
lowed by  the  inaugural  address  of  the  new  presi- 
dent, Hon.  Edwin  Willitts,  and  the  rejiorts  of  the 

Twenty-fourth  nnuuni  report  of  the  aecretary  of  the 
atattt  board  of  agrirulturt^  of  the  state  of  Michigan,  18R1-Wi. 
Lansing,  Sta  r<?.  1  **<.    •< ' . 


president  and  professors  upon  the  work  of  their 
several  departments.  This,  in  most  cases,  is  of  a 
twofold  character,  —  instructional  and  experi- 
mental. Of  the  instructional  work  it  is  hardly 
necessary  to  speak,  further  than  to  say  that  it  fol- 
lows the  modem  methods  of  teaching  the  physi- 
cal sciences,  and  that,  as  is  well  known,  ample 
facilities  are  provided  in  the  way  of  la>)oratone<. 
apparatus,  farm,  garden^  park,  etc. 

The  experimental  work  of  such  an  institution  i- 
necessarily  subordinated  to  the  work  of  inetroc- 
tion  :  and,  while  valuable  experiments  have  txen 
made,  (he  college  by  no  means  takes  the  unu 
high  rank  as  an  experiment-station  that  it  does  a.' 
a  college.  In  this  connection  we  note  that  Presi- 
dent WUlitts,  in  his  inaugural,  speaks  of  the  Hatch 
bill,  now  pending  in  congress,  as  a  bill  *<tomakf 
all  the  agricultural  colleges  experiment-stations." 
If  this  is  the  intent  of  the  bill,  it  were  better  left 
to  slumber  in  committee  of  the  whole.  We  cer- 
tainly shall  not  look  for  great  Rood  from  its  pas- 
sage, if  the  theory  prevails  that  the  professors  ot 
an  agricultural  college  can  succeasfuily  coodaa 
an  experiment-station  in  their  leisure  mooientp 
with  an  income  of  fifteen  thousand  dollars  per 
annum. 


An  ingenious  gentleman  of  Evanston.  111.,  ha* 
succeeded  in  applying  the  principle  of  the  in- 
jector to  a  grain-elevator.  The  grain  is  run  from 
the  car  to  a  revolving  hopper,  tlu-ough  an  aper- 
ture in  the  bottom  of  which  is  forced  a  powerful 
blast  of  air,  which  carries  the  grain  a  certain  dis- 
tance up  a  horizontal  tube.  At  intervals  in  this 
tul>e  are  ))ends.  or  horizontal  curves,  formini; 
relays.  These  relays  act  as  auxiliary  hop|.ier:«.  j 
fresh  blast  of  air  being  admitte<l  at  each  onr. 
which  carries  the  grain  to  the  next  higher  relay 
In  this  way  the  grain  may  be  raised  to  any  desire-i 
height.  A  modification  of  this  device  is  arrangr^i 
to  raise  grain  from  the  hold  of  a    ship  or  boat. 

—  A  new  method  of  manufacturing  illuminat- 
ing-gas from  crude  petroleum  consists  in  conduct- 
ing a  stream  of  the  petroleum  to  a  moderately 
heated  chamber,  thereby  producing  va|)or  ami 
liquid,  and  then  separately  conducting  the  va^-jr 
to  decomjKwing-retorts  heated  to  a  certain  tem- 
perature, and  at  the  same  time  conducting  tht^ 
liquid  i>ortions  to  decompoeing-retorts  heated  to  a 
higher  temperature,  whereby  the  respective  pr>l 
ucts  are  decomposed,  and  con verte<l  to  permaneu: 
gas,  without  overheating  either  portion. 

—  An  Austrian  electrician  named  Marcus  L* 
supplying  the  German  navy  with  a  newly  in»-ent<^i 
petroleum-engine  foi'  torpedo-boats,  "riie  engin 
is  s€t  in  motion  by  electro-magnetism,  and  is  ni»r 
iwwerful  than  a  steam-engine  of  the  same  sire. 
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COMMENT  AND  CRITICISM. 

It  SEEiis  A  PITY  Uiat  wealthy  men  who  be- 
neath money  to  colleges  cannot  trust  the  author- 
ities to  expend  the  legacy  in  the  way  most  bene- 
ficial tv  etlucational  interests.     Neoily  every  rich 
Dan  who  leaves  any  thing  to  a  college  seems  to 
jieem  it  essential  that  he  indicate  how  it  shall  be 
l^xpended,  and  the  chaiiuela  of  expenditure  select- 
are  by  no  means  always  well  chosen.    While 
Greenleaf,  the  Boston  hermit,  who  recently 
eft  nearly  the  whole  of  his  large  estate  to  Har- 
vard collie,  made  conditions  that  are  more  ra- 
tional than  usual,  yet  it  is  prolmbly  true  that  the 
president  and  fellows  of  Harvard  could  have  used 

*4he  five  hundred  thousand  dollars —  if  it  prove  to 
De  io  much  —  with  more  benefit  to  education  and 
fo  satisfaction  of  what  are  t  he  more  pressing  wantf? 
of  the  college,  had  they  been  untrammelled  by  any 
testamentary  conditions.     The  foundation  of  new 
j^haire,  the  increase  of  the  salaries  of  poorly  paid 
astTUctors,  the  construction  of  £»ome   new  labo-. 
atory,  —  all  suggest   themselves  as  being  wliat 
varti  probably  needs  most.     The  fouiuhition 
by  Mr.    Greenleaf  of  ten  undergraduate  scholar- 
Pehips  of  an  annual  value  of  three  hundred  dollars 
each,  is  an  excellent  thing ;  and  they  will,  beyond 
a  question,  be  the  means  of  alTording  a  liberal 
education  to  young  men  who  could  not  otherwise 
cure  it.     It  may  be  that  Mr.  Greenleaf  has  left 
his  money  with  fewer  conditions  than  are  now 
eported,  but  in  our  view  it  would  have  been  bet- 
er  had  he  left  his  money  without  any  conditions 
alL    The  president,  faculty,  and  trustees  of  a 
■college  are  the  proper  persons  to  decide  most  in- 

ttelligeutly  what  the  institution  needs  most. 
It  tebt  phequently  occurs  that  among  the 
advertisements  in  English  educational  and  literary 
papers  are  to  be  found  some  calling  for  applica- 
tions for  vacant  chairs  in  leading  educational 
institutions.  Owens  college,  Manchester,  and  the 
leading  colonial  universities,  frequently  advertise 
in  this  way.  As  with  us  this  never  happens,  the 
practice  of  advertising  being  restricted  to  schools 
and  stnall  colleges,  it  seems  odd  to  read  these 
No.  808.-1888. 


advertisements.  We  cannot  help  imagining  the 
result  that  would  ensue  were  it  extensively  ad- 
vertised that  applications  were  wanted  for  the 
chair  of  history  at  Harvard,  of  physics  at  Colum- 
bia, or  of  Latin  at  Yale.  Without  any  advertise- 
ment, a  vacancy  in  the  faculty  of  a  leading 
American  college  not  long  ago,  called  forth  forty 
applications  from  this  country  and  from  England, 
many  of  them  coming  from  men  of  eminence  in 
the  scholastic  world.  In  selecting  a  professor 
from  that  number,  the  trustees  were  driven  nearly 
crazy,  and  no  one  can  predict  the  result  had 
applications  been  solicited  by  advertisement. 
Which  method  is  the  better  for  the  ins^titution 
is  the  tm^iortant  question,  and  we  have  no  hesi- 
tancy in  saying  that  we  Ijelieve  nothing  is  lost  by 
our  habit  of  not  advertising.  In  the  case  of  all 
our  principal  colleges,  it  is  imdoubtwily  the  fact 
that  tJie  president  and  trustees  keep  their  eyes 
continually  open,  and  when  a  vacancy  occurs 
they  are  iiretty  sure  to  know  who  is  the  best  man 
for  the  place  ;  or.  in  any  event,  they  have  made 
up,  unconsciously,  a  short  list  from  which  the 
selection  is  to  be  made.  It  Lb  to  be  urged,  too,  in 
favor  of  not  adverti^ting,  that  governing  bodies 
thus  escape  the  importunities  of  individuals  in  no 
way  fitted  for  the  position  to  be  fiHe<i,  but  who 
put  in  an  application  in  the  hope  of  bettering 
their  condition. 


The  qukstion  as  to  the  necessity  or  advisa- 
bility of  retaining  corporal  punti^hment  in  schools 
as  a  means  of  discipline  is  by  no  means  settled. 
The  majority  of  the  authorities  undoubtedly  favor 
its  abolition,  but  a  strong  minority  are  contending 
for  its  retention.  At  the  last  meeting  of  the 
German- Austrian  teachers'  union,  a  vigorous  de- 
bate took  place  on  this  subject,  being  precipitated 
by  the  rejwrt  of  a  s{>ecial  committee  in  favor  of 
retaining  corporal  punishment  as  a  last  resort  in 
caeies  of  malicious  wantonness,  obstinate  defiance, 
disobedience,  falsehood  or  dishonesty.  Dr.  Dittee, 
a  lifelong  student  of  pedagogy,  opposed  the  reso- 
lutions as  embodying  a  great  pe<iagogic  error.  He 
said  that  if,  as  claimed,  its  re-introduction  into 
German  schools  was  necessary,  the  logical  con- 
clusion must  be  that  the  Gernmn  youth  and  nation 
rank,  from  a  moral  stand-point,  below  the  French, 
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in  whoee  echoole  iJipcipline  was  good,  though  no 
corporal  punishmeDt  was  allowed.  Dr.  DiUes 
insisted  that  the  echool  must  not  be  made  a  house 
of  correction.  The  voting  on  the  resolutions  seems 
to  have  been  attended  with  much  confusion,  as 
the  reeutt  is  disputetl.  The  final  figures  given 
were,  for  the  adoption  of  the  resolutions  contained 
in  the  committee's  report,  181  ;  against  their  adop- 
tion, 168.  The  Austrian  papers  condemn  the 
teachers  for  adopting  the  re^lutions ;  and  the 
Neue  freie  presm  of  Vienna  went  so  far  as  to  say 
that  this  public  confession  by  Austrian  teachers, 
that  they  cannot  accomplish  their  high  task  with- 
out the  use  of  the  rod,  is  proof  that  the  mnin  prob- 
lem to  be  solved  is  not  how  to  reform  the  educa- 
tion of  children,  but  how  lo  reform  the  training  of 
teachers. 


Ik  New  York  City.  Mayor  Grace  has  followed 
up  his  excellent  appointments  to  the  Hchool  board 
by  a  letter  Eiddressed  to  that  body  on  the  subject 
of  industrial  education  in  the  schools.  Mayor 
Grace  is  of  opinion  that  now  is  an  exception- 
ally favorable  time  for  the  establishment  and 
equipment  of  an  industrial  school  for  girls,  be- 
cause the  normal  college  is  in  what  may  be 
termed  a  •  state  of  congestion  ; '  hundreds  of  ap« 
plicaois  who  have  demonptrated  their  fitness  by 
obtaining  the  imrceutag'e  required  on  examination, 
being  turned  away  every  year  owing  to  lack  of 
accommodation.  Mayor  Grace's  idea  is.  that  an 
industrial  school  can  now  be  cstabliBhed  in  which 
young  women  may  be  taught  such  si^ecial 
branches  as  phonography,  telegrapliy,  book-keep- 
ing, cooking,  sewing,  and  type-writing.  Admis- 
sion to  this  school  should  l»e  from  the  rarious 
grammar-schoolfj  throughout  the  city,  and  thus 
the  overpressure  at  the  normal  college  would  be 
relieved.  This  school  could  be  made  to  serve  as 
an  experiment,  and  upon  its  success  would  prob- 
ably depend  the  future  introduction  of  industrial 
education  upon  a  more  extended  scale.  By  way 
of  practical  advice,  the  mayor  recommends  the 
board  of  education  to  apply  to  the  board  of  esti- 
mate for  an  appropriation  sufficient  to  start  such 
a  school,  and  promises  his  own  vote  and  voice  in 
favor  of  granting  such  an  application  if  it  is 
made. 

The  Gkomakb  have  been  forming  a  modem- 
language  aHsociation  similar  to  that  in  existence 
here,  and  of  which  the  fourth  annual  session  is  to 
be  held  next  week.     About  one  hundred  and  fifty 


professors  and  teachers  n^et  at  Hanover  uiii  «»' 
ganized  as  the  Verband  der  deutschen  nenphikibwi 
gischen  lelu-^haft.  The  same  oonditions  aeeo  to| 
prevail  abroad  as  here,  for  we  read  in 
language  notes  that  at  the  Hanover  meeting  | 
much  the  same  wai lings  were  heard 
defects  of  pedagogic  methods,  tbe  pteponde 
of  the  classical  element  in  the  schoola.  and  the  ne 
cessily  for  orgimization,  as  went  up  from  the  •*- 
semhly  by  which  the  American  ni:jdern-laogiugr 
association  was  formed.  But  mo^jem-laaimt 
teachers  seem  to  disagree  widely  nniong  thtm* 
selves  as  to  method,  as  any  one  can  learn  by  read- 
ing disctiBsions  on  the  subject,  such  oh  that  Uteij 
printed  in  the  Academy,  the  excellent  Jouroa)  pol^ 
lished  by  the  associated  academic  principaliof  ifar 
state  of  New  York.  If  they  are  to  carry  «•  » 
vigorous  attack  against  the  method*  of  daariol 
instruct  ion,  they  must  themselves  [treeent  a  uoKed 
front .  and  come  to  a  definite  agreement  as  to  ho« 
modern  languages  can  be  best  and  tnoet  expttfl- 
tiously  learned.  We  very  fre<|uentl>  hear  com* 
plaints  from  university  pr(«fes8«ir«  tlial  they  kt* 
greitly  crippled  in  teaching  their  subject*,  h^ 
cause  the  men  who  come  up  to  tiiero  in  junkw. 
senior,  and  graduate  years,  although  they  ptuftM 
to  have  studied  German  and  French,  ranooiOK 
French  and  German  authorities  and  lx)ok8  of  rff- 
erence.  This  certainly  is  wrong,  nnrl  should  mi 
be  suffered  to  rontinue  ;  and  it  is  our  instrudoo 
in  modern  languages  to  whom  we  must  look  for* 
change.  Our  own  firm  conviction  is.  that,  at  ^he 
present  stage  of  scientific  and  Utcrary  study,  a 
student  entering  the  junior  year  of  hii  college  cr 
university  course  should  l»e  able  to  read  Fneoeh 
and  German  fluently,  and  uuderKtand  them  rradily 
wIuMi  :4poken,  if  he  is  to  gain  the  fullest  bensfll 
from  the  last  two  years  of  his  course.  And  Ikb 
knowledge  will,  we  believe,  be  beat  aectn-sd  bf 
making  the  ability  to  read  one  of  thaae  two  las- 
guages  a  condition  of  admission  to  the  ffcshoH 
class,  and  making  the  study  ot  thf  other,  witJithK 
expr^s  aim  of  learning  to  read  it,  compubor? 
during  fresliman  and  sophomore  7«nni. 


ki  Tui:  Philadelphia  meeting  af  teariiers  of 
preparatory  schools,  of  which  we  print  an  aooooM 
elsewhere.  President  Klagill  of  SwarthmorecoZkK* 
made  an  acute  comment  on  Profosnur  Janus'! 
paper  on  the  professional  training  of  teadien.  B# 
said  that  chairs  of  pedagogy  in  the  colleges  ^ 
not  be  of  much  avail  if  women,  who  are  j 
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excluded  rrom  the  colleges,  are  to  form  a£  large  a 
proportion  of  tlie  teachers  as  heretofore.  In  1880 
the  census  showed  that  154,375  of  our  227,710 
achers  were  women,  and  the  proiM)rtlon  has  not 
•been  materially  altered  since.  The  prohlem  is, 
how  to  train  these  female  teachers,  quite  as  much 

*as  how  to  train  their  colleagues  of  the  male  sex. 
iAnd  the  training  of  female  teachers  is  of  especial 
importance,  hecause  they  are  very  generally  the 
teachers  of  primary  schools  and  kindergartens : 
and  their  pupila,  being  at  the  most  tender  and 
impressionable  age,  require  the  most  careful  at- 
tention and  training. 

Of  course,  two  ways  for  avoiding  the  dtfliculty 
adicated    by    President     Magill    siigt^eet    thorn- 
elves.     The  first,  and  the  one  that  he  probably 
had  in  mind,  is  the  0[)ening  of  colleges  to  women 
on  equal  terms  with  men.    The  other  is  to  provide 
all  female  colleges,  training  and  normal  schools, 
with  competent  Inslnictora  in  the  hislory,  theory, 
and  practice  of  education.     The  former  method  is 
the  more  likely  to  arouse  opposition,   while  the 
latter  requires  the  greater  pecuniary  outlay ;  for, 
if  a  professor  is  nttached  Ic  u  college  already,  he 
ain   just   as  eaSily   teach    women   as    men.     We 
[  fancy  that  President  Magill's  point  is  one  that  has 
aped  the  attention  of  moat  of  our  educational 
eformers. 

Thk  present  status  of  thegymna«'iumandreal- 

^.6chule  controversy  in  Prussia  cannot  remain  long 

unchanged.      The  gymnajsial   students    have  too 

'many   unfair  advantages;    and  because  of  this, 

and  despite  the  excellent  and  practical  character 

of  the  education  ^ivcn  in  the  realschule,  there  are 

-day  in  Prua«ia  257  gymnasia,  as  against  89  real- 

ohule  and  14  higher  realschule.     The  desire  to 

limit  the  military  service  of  boys  holding  certifi- 

ates  from  these  schools  to  one  year,  is  the  single 

Dt   on    which   alt   the   controversialists  agree. 

!  who  desire  to  equalize  matters,  and  deprive 

?  gymnasia  of  their  privileges,  (xiint,  and  f  credibly 

0,  to  the  fact  that  only  one-fifth   of  tlie  pupils 

the  gyuinajiiia   pursue    their    studies    any 

Ifurther.  the  reet  falling  back  to  inferior  posts,  or 

I  going  into  a  businees  career.     Moreover,  until  the 

[re-organization  of  1882,  it   was  necessary  that  a 

boy's  path  in  life  should  he  chosen  for  him  at  the 

absordly  youthful  age  of  nine ;  and  now,  since  the 

^Urst  three  years  of  the  curricula  in  theg>'mnasium 

and  rehl-gymnaaium  have  been  made  identical, 

bis   choice   ia   only   postponed   until   the  age  of 

Itwelve,  tttill  far  too  early. 


There  are  two  ways  of  escape  from  the  diffi- 
culty :  more  of  the  two  courses  may  be  made 
identical,  or  a  new  sort  of  school  shall  be  devised 
to  take  their  place.  Prevalent  opinion  favors  the 
latter  alternative,  the  idea  of  an  einheitsschule. 
Some  of  the  teachers  in  the  real-gymnasia  have 
expressed  themselves  in  favor  of  some  such  plan 
as  this.  The  school-life  should  be  unified  by  pro- 
viding, that,  after  a  preparatory  course  of  three 
or  four  years,  a  six-years'  course  shall  follow, 
made  up  of  instruction  in  German,  religion,  draw- 
ing, arithmetic,  geometry,  history,  geography, 
and,  dtirinj?  the  tirst  three  years,  physiography 
and  either  English  or  French  ;  in  the  second  three 
years,  mathematics,  natural  science,  and  a  second 
modem  language  or  Latin,  according  to  circum- 
stances. On  completing  such  a  course  satisfac- 
torily, the  pupil  should  have  the  right  to  the  one- 
year  n»ilitary  service.  Then,  after  all  this,  the 
plan  provides  for  two  parallel  courses  of  three 
years,  —  one  basetl  on  the  classics,  and  one  on 
mo<)ern  languages  and  science.  After  all  the 
abeurd  things  that  have  been  said  In  Prussia  and 
elsewhere  on  this  subject,  it  woidd  be  somewhat 
of  a  surprise  to  see  so  excellent  a  plan  as  the  above 
adopted  as  the  outcome  of  it  all. 


Among  the  various  branches  of  technical  in- 
struction that  are  coming  to  occupy  a  very  impor- 
tant place  in  our  educational  system,  instruction 
in  architecture  is  certain  to  claim  for  itself  con- 
siderable attention.  Architecture,  affording  aa  it 
does  scope  for  the  exercise  of  t)oth  speculative  and 
practical  tempprumonts,  is  very  attractive  to  that 
numerous  class  of  minds  which  combines  imagi- 
native power  with  constructive  ability.  Moreover, 
we  must  remeratjer  that  certainly  a  quarter  of  a 
million  of  buildings  are  erected  in  this  country 
every  year,  and  the  tendency  is  to  obtain  trained 
architects  to  design  them  and  sup>erintend  their 
constriiction.  F<ir  all  of  these  reasons,  informa- 
tion concerning  instruction  in  architecture  is  of 
interebt  and  value.  There  are  only  four  schools 
of  architecture  in  the  United  States,  none  of  them 
long  establi-<hed,  and  therefore  our  sources  of  in- 
formation concerning  methods  of  instruction  are 
limited.  But  in  ti  recent  number  of  the  Snnitary 
news^  Professor  Kicker,  of  the  chair  of  architecture 
in  the  University  of  Illinois,  lias  a  paper  on  archi- 
tectural educaiion  which  Is  very  suggestive,  be- 
cause, instead  of  being  n  theoretical  dissertation, 
it  is  a  simple  account  of  how  he  conducts  the 
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work  of  hie  own  department.  Profesaor  Ricker 
finds  that  his  work  naturally  subdivides  itself  into 
four  classes. 

The  ftrist  of  these  classes  oompriRes  the  univei- 
BJtj  work  proper,  consisting  of  the  methods  em- 
ployed and  the  instruction  imparted  in  the  tech- 
nical clasHes,  The  sec/jnd  embraces  the  general 
supervision  of  the  courses  of  instruction  in  shop 
prnctice,  arrangement  of  course  of  study,  prob- 
lems, etc.  The  third  covers  the  supervision  of 
the  commercial  work  of  Ihe  university,  compris- 
inp  superintendence  of  work  and  contractors,  the 
making  of  estimates,  drawings,  specifications, 
etc.  The  fourth  is  the  supervision  of  the  blue- 
printing laborntory.  The  course  in  shop  practice 
offers  some  points  of  interest.  It  is  arranged 
throughout  on  the  Russian  system,  which  Pro- 
feasor  Ricker  believes  to  !>e  pr<jductive  of  better 
results  than  the  Woodward  system,  which  has 
been  adopted  in  the  training-ricliools  of  St.  Louis 
and  Chicago.  At  the  Tniversity  of  Illiuoia  no 
attempt  is  made  to  comi>el  all  the  meuibers  of  a 
class  to  do  each  pari  of  the  work  in  exactly  the 
same  time,  for  Professor  Ricker  holds  that  practice 
and  comi)etition  uill  make  a  man  rajiid  in  exe- 
cution soon  enough,  the  first  essential  being  to 
teach  him  how  to  work  in  the  best  manner,  no 
matter  how  long  it  takes  him.  By  adopting  this 
system,  each  student  is  treated  as  an  individual, 
and  not  as  a  member  of  a  class ;  and  bright  and 
quick  pupils  are  not  kept  back,  nor  are  the  hIow- 
er  ones  mrged  on  at  the  expense  of  thorough- 
ness. Professor  Ricker's  equipment  consists  of 
benches  and  seta  of  tools  for  twenty-four  stu- 
dentSt  the  maximum  number  that  he  thinks  an 
instructor  can  profitably  take  charge  of. 


Dr.  Cunningham,  the  successor  of  the  lamented 
PriucijjalTullochatSt.  Andrews,  opene<l  his  classes 
in  divinity  with  an  address  of  great  power  and 
lucidity.  After  a  glance  at  tiie  past  and  a  glow- 
ing panegyric  upon  his  predecessor,  Dr.  Cuiming- 
ham  took  up  the  subject  of  his  chair  luid  ex- 
pounded with  unusual  clearness  his  conception 
of  it.  He  said  that  at  the  outset  he  must  answer 
the  question,  'Is  theology  a  science?'  If  it  is  a 
science,  then  it  should  be  welcomed  within  every 
imiversity,  and  taught  with  the  care  l>e8towed 
upon  the  other  sciences ;  but  if  not,  if  it  is  a 
mere  feeling  or  belief  without  any  foundation  in 
reason,  without  any  ca|>ability  of  lieing  reduced 


to  logical  forms,  then  it  ought  to  be  liaoiahed  from 
every  university  as  something  alien  to  their  eplrit 
and  design.     Dr.  Cunningham  then   prooe^ed  tA 
vindicate  for  theology  the  rank  and  title  of  a  ict> 
enc^.     While  it  was  largely  dei>endent  on  meta-j 
physios,  on  psychology,  on  moral  philosophy,  i 
on  antbrofxjlogy,  yet  it  hod  facts  of  its  own,  g8lb-| 
ered  from  both  the  material  and  mental  worid&; 
which  fartj^  can  lie  gathered  into  a  syst<»n 
reasoned  u|>on  in  a  scientific  way.      Thi» 
true,  it  follows  as  a  corolhiry,  the  speaker  c«o>1 
tinued,  that  theology  should  be  treat<Hl  a«  •  nd^j 
ence.  studied  as  a  science,  and  taught  as  «  prj<raKv«  | 
freely  and  fully  ;  not  a^  a  system  of  foregone  ocn- 1 
clusious,  but  as  a  subject  cajiable  of  ailvanoraHUit.  j 
and  therefore  to  l)e  looked  into,  speculated  OTWfn, 
and   brought   into   harmony   with   the   widenrn|t  I 
knowledge  and  highest  thinking  nf  the  n^.    If 
the    chemist,   astronomer,   or    physiologist   <r#(*  1 
bound    to    teach    his   sc-ieuce   accorcitng    to  UnJ 
tteliefs  of  the   cliemisls,   astronomers,   or 
ologists  of    a   century,  or   tw<»  t:enturtes,  < 
centuries  ago,  his  teaching  would  be  a  liiQgl»-1 
ing-stock,  and  his  chair  driven  from  the  univcr 
sity  as  unworthy  of  it.     .Similarly  ^hc?  professor  of  j 
theology  must  Vie  allo%ved  free  rK-.>ije,  and  not  tieJ 
down  to  theology  as   it  was  taught  two  hun<lrvd 
and  fifty  years  ago.     Dr.  Cunuingham'n  addrcw  I 
wa^  on  a  high  plane,  and,  if  it  is  a  fair  mensurv  uf ' 
the  chai-acter  of  his  university  teaching,  ttie  Utter 
cannot  fail  to  be  succeesful. 


LONGEVITY  OF  PRESIDENTS  OF  THE 
UNITED  STATES. 

Of  the  men  who  have  retired  frofv  ♦'•  ■  •^^^' 
President  of  the  United  States,  only  '  «l 

Diu-ing  the  last  year  of  Grant's  adnm 
none  at  idl  were  li\ing  ;  and   hanily  at  ; 
within   the   memory   of   the   younger  gi 
have  more  than  two  or  three  liviil  «it  i 
time.      The    inquiry     naturally    en'.  II, 

whether  the  men  who  have  lilled  tin  *«* 

really  less  viability  than  other  men  o(  lii- 
and    e^^iecinlly    whether   a   compari*on 
tables  of  mortality  justihes  tbe  com-hision  tliai  in 
recent  years  the  mortality  anioug  thron  haa  two 
remarkable. 

To  furnish  data  for  investigating  this  tjUKtiua. 
I  have  prepai-eJ  the  folbwiog  table,  sbnwing  the 
yeivm  of  birth,  accession,  and  death,  of  all  tW 
Presidents.  The  column  following  the  )«af  nf 
death  shows  the  age  at  which  each  Prrairlrtit 
assumed  his  ofilce.     It  is  formed   by  sulitrocting 
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year  of  liis  birth  from  tliat  of  Ids  acceseion, 

I  is  therefore  liable  to  no  error  greater  than  a 

I  of  a  year.     Following  this  \a  the  expec'la- 

of  life  at  the  epoch  of  accession  as  deduced 

I  the  '  cooibined  ex|>erieiice '  table  of  mortali- 

Tbis  expectation  is  taken  in  the  usual  way, 

be  number  of  years  after  which  it  would  be  ai» 

I  chance  whether  the  individual  was  living  or 

Bi  Although  this  is  not  a  mathematically  rigor- 

l definition,  yet  in  the  case  under  consideration 

Iffers  from  the  rigorous  one  only  by  an  amount 

I  email  to  lie  worth  consideration.     Following 

i  \a  given  the  number  of  years  which  the  in- 

^beot  actually  survived  after  entering  upon  the 

\  his  office. 


i7ne 

17SS 

1748 
17&1 
1758 
ITW 
1707 
1783 
1778 
1T90 
179S 
17HI 
IHOO 
1804 
1791 
ItWQ 
18m 

isaa 
itcn 
iwu 

18t» 


1789 
17B7 
1801 
18l)» 
1K17 


17OT 

laas 

1836 
1686 
1881 


Years  of 
life. 


1835 

1848 

66      ! 

190 

1845 

OS 

1837 

1869 

66 

1S4I 

>»ll 

66 

IWl 

1863 

61 

IHIS 

IMD 

50 

IfHD 

i800 

66 

1830 

ifrr4 

«) 

IK-VJ 

1M(H) 

40 

1857 

1808 

66 

JKfil 

1805 

68 

1865 

1878 

57 

1800 

1685 

47 

1877 

— 

66 

18H1 

1881 

SO 

1881 

1886 

61 

nttting    the    nnly    living    ex-Presidcnt.    and 
Dg  the  suras  of  the  expected  and  of  the  actual 
\  of  life  in  the  ca!*e  of  all  the  others,  we  find 
»be:  — 

1  years  to  have  been  expect«^d  .     331 

Ual  years  of  life 281 

F  omit  the  two  abnormal  cases  in  which  a 
iBident  died  by  assasaination,  the   result  will 

\  lo  have  been  exi)ect^l  .     .     .     Wi 
1  years    ....  .277 

TwJ  reasoned  from  thiti  general  result  alone, 
iiblKUild  conclude  that  Preaidente  were  not,  as  a 
B,  leas  Tial>le  iban  the  averaiu'e  of  other  men, 
the  difTerencc  of  twelve  years  between  the 
bol  and  exj>ected  sum  total  of  life  might  well 
the  result  of  chance.  But  a  more  minute 
Pysis  of  the  table  will  show  a  feature  which, 
I  in  connection  with  the  historical  facts,  pre- 
us  from  disposing  of  the  subject  in  this 


summary  way.  Of  the  eight  Presidents  up  to 
Van  Buren  inclusive,  all  but  one  lived  out  the  full 
term  of  life  allotted  them  by  the  tables,  the  single 
exception  being  Washington.  On  the  other  hand, 
of  the  thirteen  men  who  have  held  the  office  since 
Van  Buren,  all  but  four  have  died  before  living 
out  their  allotted  terra.  Tliis  fact  raises  the  ques- 
tion whether  we  can  attribute  these  premature 
deaths  to  the  more  arduous  nature  of  the  duties 
which  the  President  is  now  called  upon  to  per- 
form. From  this  i)oint  of  view,  the  dividing  line 
would  not  be  between  Van  Buren  and  HarriHon, 
but  rather  between  John  Quincy  Adams  and 
Jackson,  because  it  was  under  the  latter  that  the 
change  in  question  took  place.  Perhaps  we  ought 
to  introduce  a  third  e\Mc\\  with  the  civil  war. 
Making  such  a  division,  and  omitting  the  cases  of 
Lincoln  and  Garfield,  the  exhibit,  which  seems  to 
show  a  total  deficit  of  58  years  since  Jackson, 
stands  thus :  — 


Washington  to  Adams 
Jackson  to  Buchanan 
Johnson  to  Arthur 


Erpecled 

.       87 

.     14iJ 

59 


Actual 

128 

118 

31 


Notwithstanding  the  color  thus  given  lo  the 
view  that  the  modem  President  is  liable  to  be 
broken  down  by  the  duties  of  his  office,  it  must  be 
considered,  that,  taking  these  numbers  as  they 
stand,  the  number  of  cases  is  too  small  to  sustain 
such  a  conclusion.  There  Is,  however,  another 
circumstance  to  be  considered.  It  is  a  well- 
known  fact  that  the  tabular  exiiectation  of 
life  has  been  considembly  est-ecded  in  the  general 
average  of  men  who,  during  the  present  genera- 
tion, have  insured  their  lives.  How  great  the  in- 
crease iB,  cannot  at  present  be  exactly  stated,  but 
I  do  not  think  that  it  is  less  than  one-fourth.  It 
will  alao,  I  think,  be  conceded  that  all  who  have 
acceded  to  the  presidency  have  been  men  with 
good  insunihle  lives.  If,  now,  we  increase  the 
expectation  of  life  by  one-fourth  in  the  last  two 
lines  alx»ve,  we  shall  have  a  dei-idedly  greater  dis- 
crepancy :  namely,  expected  years,  252  ;  actual 
yearn,  149.  If  it  were  allowable  to  include  the 
cases  of  Lincoln  and  Garfield,  which  are  omitted 
in  this  comparison,  the  discrepancy  would  l>e 
greatly  increased. 

While  the  danger  of  assassination  has  undoubt- 
edly been  greatly  lessened  by  the  deserved  fate 
which  the  two  assassins  of  Presidents  met,  I  do 
not  think  we  can  consider  it  as  a  vanishing  quan- 
tity. 1  think  assaBsination  should  be  regarded  as 
a  real  danger  to  svhich  a  President  is  subject,  and 
tiiAt  a  prudent  life-insui-ance  company  would  con- 
sider that  fact  in  deciding  ufxm  an  application  for 
insnraiice. 
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Since,  even  when  we  admit  the  case  of  assasBi- 
nation,  there  is  a  larji^e  fallin^-off  in  the  jeare  of 
life,  the  question  presents  itself,  whether  tliis  is 
due  mainly  or  whoHy  to  the  arduous  character  of 
the  duty  which  the  President  is  calJed  upon  to 
perform.  Of  course  it  is  irapoaeible  to  answer  this 
question  from  statistics:  in  fact,  it  must  be  ad- 
mitted that  the  above  summary  do«8  not  prove 
the  diminished  viability  of  the  cUjbs  under  con- 
sideration to  any  greater  extent  tlian  to  render  it 
somewhat  probable.  Statistics  can  at  the  present 
stage  do  nothing  more  than  disprove  or  substantiate 
a  priori  conclusions  fron»  physiological  considera- 
tions. If  we  eliminate  from  the  statistical  r&^ults 
the  probable  effect  of  the  lack  of  oul-door  recrea- 
tion, as  well  us  the  lack  of  incentive  to  adopt  that 
regimen  >>e9t  suited  to  a  sedentary  life,  we  shall 
probably  find  no  such  discrepancy  as  would  jtiAtify 
the  view  that  a  President  is  liable  lo  die  from 
the  arduous  chara^-^ter  of  bis  duties.  S.  N. 


THE  SCHOOLMASTERS'    CONVENTION  AT 
PHILADELPHIA. 

In  answer  to  a  call  issued  by  the  heads  of 
prominent  preparatory  schools  in  or  near  Phila- 
delphia, more  than  one  hundred  teachers  engaged 
in  pref»aring  bo>8  for  college  assembJo'l  <»n  Nov. 
aO  in  the  building  of  the  Uni\'eraity  of  Pennsyl- 
vania at  Philadelphia.  Tlie  address  of  welcome 
was  given  by  Dr.  Pepper,  provost  of  the  univer- 
sity, who  laid  great  stre«i  on  the  wa^te  of  time 
and  energy  caused  by  the  sudden  break  between 
school  and  college.  He  said  that  to  devise  means 
to  All  up  tills  gap,  and  make  the  preparatory 
school  an  organic  jjart  of  the  education  that  ends 
In  the  college  or  university,  was  the  oliject  of  the 
convention. 

Professor  James  of  tlie  University  of  Pennsyl- 
vania made  a  strong  plea  for  the  technical  educa- 
tion of  teachers.  The  teacher's  position  should 
be  coDsidereil  as  an  end  in  itself,  not  as  a  stepping- 
stone  lo  more  permanent  employment.  In  Ger- 
many this  requirement  was  fully  recognized. 
There,  with  few  exceptions,  the  teachers  have 
received  a  leclmicai  training,  the  result  of  which 
was  to  give  thou  not  only  some  inf4>rmation  which 
they  could  impart  to  their  pupils,  but  also  some 
knowledge  of  how  to  impart  it.  They  are  ac- 
quainted with  the  hit<tory  of  education,  know 
something  of  the  long  line  of  thought  of  which 
they  forui  a  link,  are  taught  what  their  place  in 
the  existing  e<lucational  system  is  and  how  they 
can  tjest  till  it.  The  one  method  and  the  best 
methoct  of  elevating  the  teaching  in  this  country 
is  to  make  teaching  a  real  and  an  honorable  pro- 
foaion.     For  this  purpose  the  teachers  must  be 


trained  to  be  teachers,  and  an  e«8eati 
training  is  the  study  of  educational 
systems. 

Mr.  ^[acAlister,  superintendent  of  public  wrbodi ' 
of  Philadelphia,  warmly  upheld  Professor  J amar't 
position,  and  testified  as  a  man  of  practical  «s 
perience  lo  the  value  and  efficiency  of  the  rtody 
of  pedagogy  as  a  science. 

At  the  session  on  Nov.  27,  Professor  Wetl  <if 
Princeton  college  presented  an  admirable  paper 
on  the  question.  *How  t<i  improve  oar  okusical 
training.'  The  classics  have  just  survivet!  a  ne- 
vere  attack, and  for  the  time  tieing  there  is  peace, 
but  a  second  attack  is  sure  to  come,  and  the 
problem  is  to  take  euch  steps  as  will  eiMbl«  mb 
etfective  answer  to  be  made  to  it.  To  do  this.  w# 
must  improve  the  teaching  oT  the  claasiio*.  Tbe 
classics  are  attacked  becausie  they  are  pootlj 
taught.  There  is  no  method,  <ir  at  least  no 
rational  one.  In  order  to  get  a  mtional  and 
elastic  though  detinite  methixi,  it  is  neoeRsaty  to 
consider  the  nature  of  classical  e-tudy,  tlie  otb- 
dition  uf  the  student,  and  the  end  to  t»e  gained. 
The  problem  of  teaching  the  classics  is  a  umqw 
one  :  there  is  more  in  it  than  the  language  driU. 
more  than  the  compliance  with  the  requisites  of  a 
liberal  education.  It  include:^  nothing  lees  tJaa  j 
the  opening  up  of  a  new  world  :  it  i^  an  embody*  | 
meni  not  only  of  Greek  and  Roiuau  history,  bat 
of  the  national  history  of  Grtek  and  Roms 
thought.  The  end  of  classical  training  'xm  iotst- 
able  the  student  to  feel  at  home  in  this  world,  nod 
to  appreciate  it.  To  do  this,  no  doubt  a  certain 
amount  of  literature  must  be  sacri&^ed  and  di*- 
seoted  in  acquiring  the  technique.  But  that  b 
simply  preparatory  :  when  it  is  over,  then  Uw 
real  study  of  the  classics  liegins.  The  main  dllli- . 
culty  in  realizing  this  method  of  teaching 
classics  is  the  lack  of  teachers  who  really  1 
them.  Teachers  trained  as  teacheia,  and  tr»fi* 
as  classical  sdiolars  (not  necessarily  as  phiiol«>- 
gians),  would  soon  show  the  real  educational  valor 
of  classical  study,  and  give  the  tiest  possible  j 
swer  to  those  who  question  its  usefulness. 

The  next  session  was  held  at  Haverfoni  n 
and  was  devoted  to  the  discussina  of  the  nelotka 
of  the  fitting  schools  to  the  colleges.  Tb«  i 
cussion  was  quite  a  general  one,  and  included| 
questions  of  admitting  to  college  on  certU 
from  the  heads  of  schools ;  the  advisability  of  hat^ 
ing  a  preliminary  examination  a  year  befoK 
entrance  on  elementary  subjects :  the  uselessiKil 
of  petty  conditions,  and  the  abuses  of  this  i 
of  admittance  ;  and  the  necessity  of 
the  various  interests  of  candidates  in  the  < 
examinations.  The  discussion  showed  hour! 
erally  the  faults  of  our  college  system  arv  felt  I7  ' 
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»tmasters,  and  how  anxious  they  are  for 
to  be  made, 
constituiion  was  adopted  by  the  teachers 
Dt,  and  it  was  decided  to  hold  quarterly 
ngB.  The  Rev.'  Dr.  Robins  was  elected 
lent,  and  Mr.  George  F.  Martin,  secretary. 
1^  meeting  was  eminently  Batisfactory,  and 
iTRanization  has  come  to  HU  a  real  want  in 
.ucational  svstem. 


PHYSICAL  EDUCATION, 

American  assucialiDn  for  the  advancement 
y&ical  etlucation  held  its  second  annual  meet- 
ihe  Adelphi  academy,  Brooklyn,  on  Nov, 
QThis  association  was  organiKed  one  year  ago 
t  the  BU6pi(^s  of  such  well-known  men  as 
fBSor  Hitchcock  of  Anjherat,  Dr.  D.  A.  Sar- 
bf  Harvard,  Dr.  Hartwell  of  Johns  Hopkiotc, 
William  Blaikie,  and  others.  By  the  terms 
I  constitution,  it  consists  of  active  members 
kre  directly  engaged  in  physical  education, 
iociate  meml>er«  including  all  who  are  inter- 
lin  the  cause  of  physical  education,  and 
k  to  be  associated  with  the  society,  and  of 
mry  member^t,  who  shall  be  well  known  as 
ps  of  the  cause  of  physical  education.  Its 
pership  is  nearly  one  hundred,  and  i.s  con- 
ly  and  largely  increasing.  The  general  in- 
I  which  it  has  aroused  is  shown  by  the  fact 
lelegations  from  varioua  eocieties  throughout 
pest,  including  St.  Louis  and  Milwaukee, 
i  present,  and  took  an  active  part  in  the  pro- 
Pg9.  At  the  oi)ening  of  the  session,  Mr. 
|es  Pratt  read  an  address  of  welcome,  in 
|i  he  said  that  the  ten  thousand  teachers  of 
[York  and  Brooklyn  had  one  of  the  most 
lificent  promenades  in  the  world,  and  that, 
W  woidd  walk  the  length  of  the  Brooklyn 
p  both  ways  every  day,  their  health  would 
mch  benefited.  He  wotild  liave  every  one 
■  pledge  that  he  would  solemnly  observe  all 
piwa  of  health,  and  do  what  he  could  to  lead 
to  do  the  same.  He  believes  that  if  each 
dual  should  take  proper  care  of  himself,  not 
I  matters  of  exercise,  hut  in  other  respects, 
ork  done  in  five  hours  would  l>e  of  more 
I  than  that  now  done  in  ten.  Prof,  E.  Hitch- 
Df  Amherst  college  foUoweil  with  a  paper  on 
I  of  anthropometry  in  ph^'sical  training.' 
earliest  times  an  efiFort  had  been  made 
Ikbliah  eome  foundation  \ipon  which  observa- 
looold  be  scientifically  made.  Such  an  at- 
could  be  traced  hack  to  India.  The  same 
of  the  Greeks.  Thus  we  have  the  vari- 
ems,  some  regarding  one  f«x»t  of  the 
as  a  dtandard,  and  others  tlie  length  of 
and   and   the  vertebrae.      The  basis  of  all 


the 


must  be  a  knowledge  of  the  human  body,  what 
it  can  do,  its  various  teimperaments,  and  how  it 
can  lie  kept  up  to  the  most  perfect  condition. 
The  largest  men  are  not  necessarily  the  men  who 
can  endure  the  moat  fatigue,  or  who  best  resist 
disease.  Into  the  problem  many  things  enter,  — 
the  pefligree,  including  parents  and  grand-par- 
ents; did  they  live  to  old  age,  and  did  they  die 
of  disease  or  accident?  what  is  the  condition  of 
the  individuaPs  heart?  of  his  lungs,  his  eyes,  his 
ears?  It  is  a  very  dUHoult  matter  to  ascertain 
just  what  a  typical  or  ideal  man  should  be,  and 
therefore  it  is  difficult  to  select  a  standard  of 
comparison.  The  author  thinks,  however,  that 
the  height  of  individuals  is  the  best  basis,  and 
would  suggest  a  centimetre  or  one-half  in«h  as  the 
unit  for  charts  of  anthropometry.  At  Amherst 
accurate  measurements  are  taken  of  each  student 
who  enters  college  ;  and  these  are  repeated  occa- 
sionally, so  that  now  there  are  records  of  one  thou- 
sand students.  It  is  the  practice  at  this  institu- 
tion to  examine  each  man  with  great  care,  and  to 
advise  him  as  to  the  exercise  which  he  should 
take.  Professor  Hitchcock,  in  closing,  said  that 
every  instructor  should  take  such  measurements, 
and  be  satisfied  with  simply  recording  them.  The 
data  which  we  have  now  are  very  crude  and  in- 
complete, imd  no  deductions  can  be  made  from 
them.  We  must  eonlinue  our  observations  as  op- 
portunity offers ;  and,  though  we  may  not  live  to 
obtain  much  that  is  practical  from  them,  let 
us  oeverthelesB  do  our  work  accurately  and 
well,  that  succeeding  generations  may  profit 
from  what  we  have  done.  The  next  4mper  on 
the  programme  was  'The  physiology  of  exercise,' 
by  E.  M.  Hartwell  of  Jolms  Hopkins  university. 
Dr.  Hartwell  laid  great  stress  on  the  point  that 
exercise  had  more  in  view  than  the  simple  devel- 
opment of  muscle.  While  this  was  in  a  sense  im- 
^Mvrtant,  it  was  only  half  the  truth.  Proper  exer- 
cise trains  the  nerve-centres,  the  brain  and  the 
spinal  cord,  as  well  as  the  muscles.  And  this  is 
exceedingly  imprutant,  and  should  never  be  lost 
sight  of.  The  following  papers  were  read  at  the 
afternoon  session :  Physical  training  of  pubjiic 
school  children,  by  W,  C.  Joshn  of  Staton  Islajid 
academy  :  Educational  gymnastics,  by  Prof,  Carl 
Betz  of  Kansas  City,  Mo,  ;  Oerman  system  of 
training  teachers  at  the  Milwaukee  normal 
school,  by  C.  O.  Ratbmann,  St.  Louis,  Mo.  ;  and 
Physical  training  from  a  medical  stand-point,  by 
A.  M.  Starkloff.  president  N.  A.  TurnerUmd.  St. 
Louis,  Mo.  Very  interesting  exhibitions  of  gym- 
nastics were  given  by  clanaes  from  the  Brooklyn 
normal  school  of  physical  training,  the  turnve- 
reins  of  New  York  and  Brooklyn,  and  the  Adelphi 
academy. 
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GEOGRAPHICAL  NEWS. 
M.  deLbssefs.  on  his  arrival  at  ParlB,  reiterated 
the  aaaertion  that  the  Panama  canal  mil  be  opened 
in  1889,  "even  if  the  most  ilifflcolt  part  of  the 
cutting  is  not  then  complete.'*  He  added,  that  the 
portion  then  navigable  will  demonatrate  that  the 
original  oalrulaiions  were  well  fouiide<l. 

The  latest  ruinorti  about  the  Kongo  are,  that  the 
BtatioQ  at  Stanley  Falls  (the  highest  dtation  estab- 
liahed  by  Stanley)  has  been  abandoned,  owing  to 
the  continued  hostility  of  the  Arab  slave-traderB. 

English  capitalist*  having  definitely  decided  to 
have  nothing  to  do  with  the  proposed  Kongo 
railway,  it  is  stated  that  a  committee  ha8  Ijeen 
formed  in  Brussels  t<»  proceed  to  the  Kongo  and 
decide  upon  the  feasibility  of  the  project  on  the 
spot. 

There  are  so  many  travellers  now  ejtploring  the 
central  portion  of  Asia,  that  it  is  extremely  diffi> 
cult  to  keep  track  of  them.  Dr.  Radde  arrived  at 
Saraklifi  on  the  Sdd  of  July,  after  a  successful 
journey  through  the  now  familiar  regions  of  Merv. 
Penjdeh,  Meruchak,  Zulflkar,  Askabad.  Thence 
he  repaired  to  Tiflis,  where  he  arrived  in  the  early 
part  of  St^ptember.  As  might  have  been  expected, 
he  suffereil  severely  from  the  heat. 

Two  Frenchmen.  MM.  Capua  and  Bonvalot, 
traversed  a  ]x»rtion  of  the  same  ground,  spending 
a  whole  month  in  Merv.  They  reported  the  mov- 
ing saud-liills,  or  'Baruhaus,'  tol)e  great  obstacles 
to  the  construction  of  the  Transcaspian  railway. 
Their  intention,  when  last  heard  from,  was  to 
search  for  a  route  to  Balkh  viit  the  Ainu-Daria. 
Thence  tliey  would  attempt  to  reach  Katiriatan 
over  the  Hindu  Kush,  hoping  to  find  a  pass  free 
from  snow,  notwithstanding  tbe  latentina  of  the 
season.  They  have  since  been  captured  by  the 
jVfghans,  and  are  now  in  close  confinement. 

There  is  a  clear  and  valuable  account  of  the 
recent  troubles  in  AfghantMtan,  from  a  Russian 
point  of  view,  in  the  London  Tinws  for  Nov.  1  and 
12.  This  pur[K>rt6  to  li>e  a  translation  of  a  synopsis 
of  a  Russian  '  blue-book.'  It  appeared  originally 
in  the  Journal  de  St.  Petersbourg. 

The  officers  in  charge  of  the  Indian  survey  have 
already  surveyed  Burma  from  Mandalay  south- 
ward along  the  Irawaddy  as  far  as  Pagan.  It  is 
proltable  that  a  rough  akotch-map  of  upT»fr  Burma 
on  a  quarter-inch  scale  will  kte  published  before 
long. 

Among  recent  sch(X)l-mapB  we  note  'The  Brit- 
ish empire  on  a  uniform  scale  of  107  geographical 
miles  to  an  inch,'  by  William  Shaw  (London, 
Philip  &  Son).  Naturally  the  most  extensive 
limits  have  lieen  assigned  to  the  British  posees- 
sions  ;  and  ^bis  in  some  cases,  as  in  Africa,  to  the 
great  injury  of    other   colonial    powers.    Alto- 


gether, the  map.   though   ueeful,    raflecte  ttaat 
credit  on  its  author. 

A  good  statement  of  the  present  oooditicm  rf 
the  British  colonies,  from  the  side  of  tbe  oolooi» 
themselves,  is  *  Her  majesty's  colonies  :  a  atnt9^ 
original  papers  issue*!  under  the  authority  of  tb* , 
royal  commission.'  The  introduciion  ia  by  Seelpf.  f 
whose   *  Expansion  of   England'  lia«  Introdnctdl 
him  to  a  hoet  of  readers. 

Determined  to  be  up  with  the  times,  tbe  geogyv  I 
phers  of  Australasia  have  formed  a  gei^graphictJ  | 
society,  which  lias  tlouri»^hed  «o  luxuriantly  tiadt ' 
branch  society,  restricted  to  South  Aa^trafia,  Iim  j 
already  put  forth  its  first  volume  of  Prooeedfiiflt. 


THE  TRAINING  OF  THE  MEMORY. 

Systems  of  mnemonit^  are  exceetliugly  Twmw«' 
ous,  and  the  number  of  persons  who  havp  !»•  j 
covered  "the  quickest  and  best  way  to  acqniivtj 
perfect  memory"  is  legion.  Every  once  in  • ' 
while  some  new  and  atteurd  book  on  the  trtiniivc  j 
of  the  memory  is  foisteil  ujx»n  tlie  puhht;,  jiad 
each  has  its  dupes.  The  trouble  with  »h«4«i  all»j 
the  same,  —  ignorance  of  the  phy- 
ditions  of  niemory,   and   a   very    i  t^i 

quaintance  with  psychology.  Therelore  »v  inait| 
plead  guilty  to  the  possession  of  a  jirfjo 
against  any  b(>t>k  on  the  education  of  the  mitintfy-  ] 
It  was  with  this  prejudice  that  we  t4»ok  op  Or. 
Hoi  brook's  little  book;'  bnt  llxe  perusal  «f  ^ 
preface  and  the  introductory  sections  alone  prov** 
that  for  once  at  least  a  prejudicre  against  liook»c« 
training  the  memory  was  unfounded.  Dr.  Snl- 
brook  writes  with  a  physiological  and  paycholqcl- 
cal  knowledjje  of  his  subject,  and  be  treat*  it  In  i 
plain,  Hlrnightforward.  common-senae  way.  After 
showing  the  physiological  basis  of  metm^rv,  br 
draws  the  prnctical  conclusion  that  r«>bM*t  tt^altk 
a   welt-nourished   brain,  and   a    b*  -^tia* 

system  are  the  normal  physiolovric.i  *  rt 

a  good   memory.     The    psych,  '.tii        i  iitiow 
are  strict  attention  to  sensory  iiiipr>.-ai  'n>.  n'lHl- 
tions  of  them,  and   the  fonuAtion  of  I'lmius  ^t 
association  for  them.     The  value  of  afi<icS*tk» 
may  bo  tested  by  any  one  who  is  fooliwb  vnnoi^ 
to  doubt  it,  by  making  the  test  given  by  Dr.  iW- 
brook  on  p.  113,  quoted  from  Dr.  Pick's  work  m 
training  the  memory.     We  onreelvce  hn 
withsevend  jtprsons.  and  found  itauio'' 
and  practical  illustration.    Tin'  i 
nott«  of   important   matters    i 
commended,  even  if  the  notes  are  at  uticc>  Ui^<>*~. 
away,  because  the  process  of  writing  tbe  bi^ 
name,  or  date  down  increases  oar  atUintiua  ta% 


>  Hcv)  to  gtrengthen  tKe  m*mct%. 
M.D.    Now  York,  Holbrook,  IfiW.    It*. 


By  3L  I.,  I 


Ie<^pen8  the  original  sense-tmpreesion.     Dr. 

fook  gives  wholesome  advice  to  persoDS  of 
memories,  and   shows  how  such   may  be 

^  to  become  very  retentive  and  accurate. 
'  judicitHis  paragraphs  are  given  on  the  art 
rgetting.  ixustruction  in  which  is  quite  as 
lary  for  that  class  of  persong  who  insist  on 

DadtDK  their  memories  with  all  aorta  of 
1  rubbish,  as  h  ioinniction  in  remembering 
ose  minda  which  seem  to  retain  nothing. 


LONDON  LETTER, 
interesting  discovery  has  very  recently  been 
in  the  direct  Itne  between  Pompeii  and 
a.  Tlie  digging  of  a  well  in  a  vineyard  re- 
d  the  existence  of  a  street  of  tombe.  about 
JiouMand  ff>et  ea«t  of  the  amphitheatre  of 
^ii.  If  the  whole  street  is  as  closely  hnetl 
tombn  Hii  is  tlie  fwrtion  laid  bare,  it  will  be 
if  the  most  importiint  discoveries  lately  made 
t  part  of  the  world ;  but  unfortunately 
ry  is  wanting,  so  that  the  ejccavation  is  going 
rry  slowly.  Most  of  the  tombs  are  covered 
rude  iuacriptioQK  painted  in  red,  many  of 
being  of  the  nature  of  advertisements,  the 
i  tb«8  sending  the  purpose  of  a  newspaper 
the  inucb-fi'e<piente'l  road.  Tlie  exact  date 
Dt  yet  l>eeij  accurately  ascertairKnl,  htjt  they 
,bly  belong  to  the  perio4]s  of  Julius  Cuesar 
ril>eTiu9.  A  cofilrjist  may  be  drawn  between 
ondition  of  Pompeii  and  that  of  Pergamoii, 
1,  alliiougli  double  the  size  of  Pompeii,  has, 
to  the  energy  ol'  the  Prussian  government, 
laid  clear  within  eight  years.  In  the  latter, 
Ua\,  finely  pHintcil  f'tatueti,  votive  offerings 
thcna.  and  tiehmging  to  the  siicth  century 
have  t»jen  found  buried  in  the  ciirth,  and 
liy  forming  the  foundation  of  the  houses 
,  Their  style  of  art  is  one  hitherto  not  sup- 
possible  at  so  remote  a  period,  and  they 
Pomjieii  to  appear  quite  modern, 
discovery  of  an  aqueduct  which  |)n:>bably 
back  to  the  time  of  King  .Solomon  is  re- 
id  fnim  Jerusalem,  and  it  is  confidently  an- 
Wed  that  the  further  excavation  of  it  will 
;  to  light  some  extremely  interesting  and 
^ble  in.s<'riptions. 

(ollowing  particulars  with  regard  to  the 
m  timnel.  which  .«.h()rlen8  the  distance  lie- 
the  8outh  Wales  coal-field  and  the  south 
west  of  England,  and  which  was  opened 
Way  for  passenger  traffic,  may  be  of  interest. 
Prat  .sod  was  turned  in  March,  1873.  The 
of  the  tunnel  is  7.6G4  yanis,  or  4^  miles,  of 
2i  miles  are  under  the  river-bed,  with  a 
am  '  cover '  of  45  feet,  and  a  maximum  of 
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100;  all  this  portion  being  bored  through  bard 
sandstone,  conglomerate,  and  red  marl,  and  cost- 
ing roughly  £1CH1  per  yard.  The  works  hfive  been 
flooded  by  land-springs  four  times,  and  the  total 
cost  is  about  two  millions  sterling.  The  tunnel 
is  lined  throughout  with  vitrified  brick,  set  in 
al>out  three  feet  thickness  of  cement. 

It  is  announced  to-day  that  Professor  Rucker, 
F.R.8.,  has  been  appointed  by  the  lord  president 
of  the  council  to  tlie  professorship  of  physics  in 
the  Normal  school  of  science,  and  Royal  school  of 
mines,  South  Kensington,  London,  made  vacant 
by  the  death  of  Professor  Guthrie,  F.R.S.  The 
friends  of  the  latter  will  regret  to  learn  that  his 
widow  and  family  are  but  ill  provided  for.  in  con- 
sequence of  the  mmierous  family  claims  upon 
him  during  his  life,  and  it  is  protiable  that  the 
Physical  society  of  London  \will  start  a  fund  on 
their  behalf.  Professor  Rucker  was,  until  re- 
cently, professor  of  physics  at  the  Yorkshire  c«»l- 
lege,  Leeds,  after  which  be  unsuccessfully  con- 
tested a  parliamentary  election  for  tliat  city. 

The  reading  and  discussion  of  Mr.  Oisbert 
Kapp's  pa|>er  on  the  '  Predetermination  of  dyna- 
mo characteristics '  have  occupied  three  evenings 
(one  a  special  and  extra  meeting)  at  the  Society  of 
telegraph  engineers  and  electricians.  The  paper 
ilealt  with  the  i-onstruction  beforehand  of  what 
may  be  called  the  •  idle '  characteristic  curve  of 
dynamos  ;  and  the  discussion  turned  in  great  part 
upon  the  questions  of  magnetic  resistance,  and 
especially  of  air  resistance,  as  well  as  on  the  anal- 
ogy lietween  the  electric  and  magnetic  circuits. 
Before  commencing  his  paper,  Mr.  Kapp  stated 
that  only  two  days  previously  he  had  foimd  thai 
many  of  his  points  had  been  anticipated  in  a  pa- 
f>er  on  dynamo-eleetric  machinery,  by  Dr.  J.  and 
Dr.  E.  Hopkinson,  communicated  to  tiie  Royal 
society  in  May  last,  but  which  had  only  just  been 
published.  It  is  greatly  to  be  regretted  that  the 
routine  of  the  Royal  society  prevents  an  earlier 
publication  of  important  scientific  papers  which 
have  a  direct  Ijearing  ufwm  industrial  progress. 

One  result  of  the  more  extended  ailoption  of 
the  electric  light  in  public  buildings  in  L.>ndnn  is 
a  notable  increase  in  the  number  of  winter  exhi- 
bitions of  pictures.  Nearly  all  artistic  societies  of 
any  im]K»rtance  now  hold  their  *  winter  exhibi- 
tions' with  as  great  regularity  ns  the  summer 
ones,  which  open  in  May.  The  electric  lighting 
of  the  Orosvenor  gallery,  due  chiefly  ti»  Sir  Coutta 
Lindsay,  first  demonstrated  the  advantages  which 
were  thus  obtainable. 

The  disinfection  of  articles  of  clothing,  and  of 
dwellings,  after  infectious  ailments,  is  admittedly 
one  of  the  most  important  duties  which  attends 
the  work  of  preventing  disease.    A  recent  report 
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of  the  me<]ical  officer  of  the  local  government 
board  presents  the  entire  question  of  the  destruc- 
tion of  germ-life  in  a  new  aspect,  including,  s»  it 
does,  a  memoir  on  disinfection  by  heat,  from  the 
pen  of  Dr.  Parsons.  The  degree  of  dry  heat 
neceesary  to  kill  the  germs  of  diseases  well  known 
to  be  infections  was  first  inveatinate*!.  The 
bftcilli  of  spleniu-fever,  for  example,  were  killed  by 
expo8ure  for  five  niinuteg  in  a  dry  heat  varying 
from  212''  to  2l«'^  F.  but  their  apore£!  did  not  yield 
to  two  hours  at  220**.  One  hoiu-  at  245'',  and  four 
hours  at  220",  achieved  the  result.  Some  very  re- 
markaltle  practical  instances  are  given  of  the  diffi- 
culty with  which  dry  heat  penetrates  such  articles 
afl  betiding,  blankets,  juid  pillows.  For  example : 
a  themioineter  enveloped  in  n  ri>ll  of  flannel, 
placed  in  a  hot-nir  l>ath  at  212".  only  registered 
180*^  at  the  end  of  one  hour !  Dr.  Parsons  demon- 
strated by  nnmeruus  experimenia  that  steam  at 
or  above  212*  powsesses  a  very  much  greater 
power  of  penetniliun  and  disinfection  than  dry 
heat,  and  that,  where  actual  steam  cannot  be  em- 
ploye<l.  moiMtening  the  air  of  the  heated  chamber 
materially  reduces  the  time  required  for  efficient 
disinfection.  Apparatus  for  thus  treating  the 
clothes,  etc,  of  the  s^ick  poor  ought  to  be  a  feature 
of  the  municipal  arrangements  of  every  city. 

The  sewage  di»?cu*3ton  (started  by  Dr.  Meymolt 
Tidy's  paper,  alluded  to  in  this  corresjiondence 
in  the  summer)  was  continued,  but  not  concluded, 
last  night.  Dr.  Alfred  Carpenter  made  a  very 
strong  h^ieech  in  favor  of  irrigation,  pointing  out 
that  the  milk  obtained  from  the  sewage  farm  at 
Croydon  waa  consumed  with  perfect  safety.  On 
the  question  of  standards,  a  decided  opinion  waa 
expresse<l,  that  these  constant  discussions  of 
chemists  would  before  long  lead  to  a  complicated 
formula,  whicli  would  become  a  standard  in  a 
particular  cjis«e, 

A  curious  discussion,  which  attracts  a  good 
deal  of  attention,  is  now  going  on  upon  the  use 
of  boracic  (or  boric)  acid  for  the  curing  of  fish.  It 
is  being  largely  employeil  by  the  Norwegians  :  and 
the  result  is,  that  Scandinavian  herrings  are  to 
some  extent  superseding  the  Scotch  produce  in 
the  English  market.  Opinion  is  largely  divided 
upt)n  its  toxic  properties,  in  repealed  small  doses, 
and  the  whole  matter  is  so  new,  tiiat  expei-ientia 
dotrt  will  hardly  avail.  The  first  obi»ervation  of 
the  preservative  power  of  alkaline  borates  is  said 
to  have  be<'n  made  in  the  caae  of  a  dead  horse  in 
southern  California.  W. 

LoDdon,  Dec.  2. 


Hdbert  Hbrkomer.  Slade  professor  of  art  at 
Oxford  university,  proposes  to  }^^int  before  hia 
classes  as  a  means  of  instniction. 


N0TK8  AJVD  A'^H^S 
In  referring  to  the  work  of  the  upi 
committee  recently  on  the  floor  of  cor: 
Long    from    Massachusetts    remarked     m  vi       ii 
ought  to  be  said  in  justice  that  th«'  c*MU4t  cnrwT 
is  in  a  condition  of  suspension ,  ow  ' 
accountable,  and,  I  think,  culpable 
President  to  appoint  a  man  of  Bcieiii  i 
ment  at  its  head.     The  comnuttee   on 
ations  have  some  reason  for  saying  that  tbr?  lin 
not  feel   like  Kiving  full   weight   to  the  rNTin- 
mendation  of  a  6U(>erLntendent,  unless  that  super- 
intendent be   a  man  of  scientific    acquiremi«it» 
The  e:entleman  who  is  at  the   head   of  it— sa 
estimable  man,  who  is  doing  the  heat  be  can.  aod  k 
to  be  credited  for  what  he  haa  done  —  b  not  aail 
does  not  pretend  to  be  a  man  of  any  fllnese  ur  sa; 
training  for  the  place.     He  would   tmuk\j  aij,  1 
have  no  doubt,  that  he  regartls  himself  merely  ai 
a  loctiin  tmteM,  and  is  ready  to  give  il  up  wituh 
ever  the  President  will  select   th«*    profwr   traa. 
And  yet  for  nearly  two  years  the  Prt-sideul  irf  tht 
United  StAtes,  turning  a  deaf  ear  to  the  demaiidi 
of  science  and  commerce,  refuses  to  fill  this  poaL 
for  which  there  is  no  lack  of  worthy  material 
and  is'  making  this  coast  survey  the  3f»"rt  nlmmt 
of  public  opinion." 

—  Tlie  recent  death  of  Paul  Bert,  and  loe  puB- 
lication  of  a  new  edition  (Philadelphia,  UppmetU^ 
of  hia  'First  steps  in  BcientiH  '  '  ut 
amply  sufl^ciont  reasons  for  cu  Ut» 
tion  to  that  admirable  little  buuk.  It^  {^t^nooift* 
n&l  sale  in  France,  and  the  large  sale  of  the  Bago 
lish  edition,  apart  from  the  intrinsic  exoellenc*  irf 
the  hook  itself,  warrant  up  in  pre<iicting  tke 
great  success  of  the  edition  prepared  for  Atn«naui 
schools  by  Prof.  William  H.  ar«»«*ne  of  Phit*d«4- 
phia.  Though  embracing  the  eleraenunr  finn 
of  natural  history,  geology,  phytic*,  chemi-uj 
anatomy,  and  physiology  in  t«ome  four  huntirf-. 
and  fifty  duodecimo  pages,  M.  Bert's  book  i»  a* 
once  thorough,  simple,  and  exact.  It  is  a  hook 
which  should  find  its  way  into  every  school  to  A* 
country  preiomling  to  give  a  sound  mental  Cn^ 
ing;  and  the  mastery  of  it,  or  il»  vquivalcal* 
should  be  require<l  for  admiasion  to  rvery  kigk 
school  and  college  in  the  kuuL 

—  Professor  Heinricli  von  Trett9chke  of  tkt 
Univei-sity  of  Berlin  has  been  app<iJnt«d  np^ 
historiographer  of  Prussia,  in  suooeaaioo  I*  *» 

late  Leopold  von  Ranke. 

—  The  steamer  A.  D.  Bache.  of  the  noa»t«r 
vey,  will  leave  New  York  this  week  tar  the  ami 
of  Florida,  where  Assistant  Hergcjbeim^r  it  ^ 
ready  at  work.  Assistant  Perkii^  will  coounearf 
work  on  the  south  ooaat  of  Florida  about  Jss  t. 
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^be  parties  on  the   transcontinental  geodetic 

[   have  now  left  the  field  on  account  of  the 

er  season  ;  all  the  parties  on  the  Pacific  coast 

ve  been  withdrawn  from  tlie  field  on  ac- 

of  tlte  lateoe«8  of  tlie  E^ason. 

lie  Satiurlay  morning:  lecmres  Riven  hy  Pro- 

Boyetipn  ami  Dr,  Butler  at  Columbia  college 

aring,    proved  ho  Bucce8>ful   that  arrange- 

are  malving  for  a  number  of  similar  lecturer 

;iten  during  the  winter  and  spring  of  1887. 

Ctures  will  be  open  to  the  public,  and  tictcete 

obtaine<l  free  uf  charge  by  application  to 

egL-trar  at  Columbia  college.     Among  the 

uncements  deHnitely  made  are  two  lectures 

ofesewjr    Munroe    Smith    on    Bii>marck,   on 

12  and  19,  and  two  on  pedagogics  by  Dr. 

las  Murray  Butler  on  March  26  and  April  2. 

Jeo  expected  that  Pi-ofeseors  Boyeaen  and 

Imith,  and  Instructors  Good  now  and  Scrib- 

II  deliver  lectures. 

>inebody  has  been  figuring  out  the  average 
I>aid  to  teachers  in  a  selected  list  ot  leading 
in  the  United  States,  with  the  following 


)C|«00 


.1980.00 

.  S3S.(M 

.  7M.SS 

.  707.90 

.  706.M 

.  67JJ.71 

.  671.88 

.  611.64 

.  688  01 

.  6S1  94 

.  614  00 

.  607.40 


8t.  LoulB »607  01 

Albany 606.58 

Bitwklyu 606.82 

Kaimou  City  ....  eiUtt.13 

Deuolt       605.19 

iDdlauaiwllH     .    .    .  fiOl.TV 

SI.  Paul 5{m.87 

IVovlcleuce    ,     .     .     .  .jpO'i.77 

IvOUluvUle            ...  TMy.U 

Buffalo                    .  5t«.4S» 

llftltlrnore           ,     ..  570  Iff 

KasbvUle &T0.8S 

Philadelphia          .  617  51 


'e  have  received  from  Mt^asrs.  Macraillan  a 
r  of  books  in  their  Clarendon  press  series 
hoots.  They  are,  as  a  matter  «»f  course, 
of  book-making,  and  it  is  a  bjjiury  to  use 
Abbott's  'Greek  reader'  is  novel,  for  it 
ites  Aesop's  '  Fables,*  and  stories  from  his 
'  the  traditional  selections  from  the  Anaim- 
iss  Buchheim's  new  edition  of  Niebuhr's 
lische  heroen-geschichten,'  and  Saints- 
capita!  edition  of  Racine's  '  Esther,'  as  well 
selections  from  Gautier,  ai*e  doubly  wel- 
because  they  furnish  material  for  placing 
Etary  modern-language  inslructiou  on  a 
plane.  The  meaningless  sentences  and 
aps  of  prose  literature  too  often  forced 
be  young  student  of  French  and  German, 
iy  fail  to  give  him  a  thorough  and  accurate 
fdge  of  the  grammar,  —  for  which  purpose 
9  presumably  intended,  —  hut  they  deaden 
'rest,  and  blunt  his  literary  sense,  at  an 
ben  both  should  be  stimulated  and  en- 
ed.  Tlie  use  of  some  such  booki;  as  these 
9d  by  the  Clarendon  press  is  infinitely  pref- 
To  Mr.  Wick  ham's  notes  on  selected  odes 


of  Horace,  published  in  the  same  series,  we  have 
but  one  olwervation  to.  mnke,  and  perhaps  that 
should  be  addressed  to  the  publisher;  that  is,  that 
notes  of  this  class  and  extent  are  need<?d  within 
the  same  covers  as  the  text  itself,  and  nothing  is 
gained,  but  much  lost,  in  convenience,  by  binding 
the  notes  separately.  We  believe,  however,  that 
the  publishers  do  have  an  edition  in  which  both 
odes  and  notes  are  bound  together. 

—  Copenhagen  has,  according  to  the  census  of 
this  year,  285,700  inhabitants,  an  increase  of  1.6 
per  cent  in  the  last  twelve  months. 

—  According  to  Professor  Heira  of  Zurich,  there 
are  I,t55  glaciers  in  the  Aijie.  of  which  249  are 
more  than  7.500  metres  in  length.  The  glaciers 
are  distributed  us  follows :  in  Switzerland,  471 : 
in  Austria,  402 :  in  France,  144 ;  and  in  Italy.  78. 
The  largest  glacier  Is  the  Aletsch,  which  stretches 
over  84  kilometres.  The  total  surface  of  the 
glaciers  is  estimated  at  4,000  square  kilometres,  of 
wliich  the  glaciers  in  S>vitzerland  alone  furnish 
1,840  square  kilometres. 

—  There  are  610  kilometres  of  railway  in  Greece. 

—  The  first  Siberian  university  has  recently  been 
opened  at  Tomsk. 

—  Khartum,  which  is  in  ruins  through  the 
fortunes  of  war,  has  yielded  its  precedence  a?  the 
prjriciiml  town  of  the  eastern  Soudan  to  Omdur- 
man  on  the  White  Nile. 

—  The  correspondents  in  Switzerland  and 
France,  of  the  L<.mdou  Journal  of  *yiucatioH,  re- 
port the  following  news,  which  is  of  general  in- 
terest. In  Switzerland  tlie  minister  of  instruction 
has  taken  in  hand  a  revision  of  the  law  on  liigtier 
education  of  1871*.  on  ttie  ftillowiug  groimds.  The 
present  code  is  not  tK»*ed  on  sound  psychological 
pnncMples,  and  ignores  aluniet  entirely  the  natural 
development  of  the  mind,  Somt  sutijects,  emi- 
nently fitted  for  the  earlier  years  of  the  intellect- 
ual development  of  ttxe  pupils,  are  reserved  for  the 
higher  classes  only,  while  the  lower  classes  are 
chiefly  occupied  with  very  indigestible  matter. 
The  leaching  of  olrissicH,  as  at  jtreseul  t-arried  out. 
has  a  most  pernicious  influence  in  the  «<.'hc»ol.  It 
is  commenced  too  early,  too  much  time  is  given 
to  it.  and  it  is  not  ap|K)rLioaed  ou  rational 
grounds.  Latin  and  Greek  stand-in  the  way  of 
many  subjectft  of  etjual  value  w  ith  regard  to  men- 
tal training,  and  of  far  greater  significance  in  act- 
ual life.  Tlie  pupils,  as  a  rule,  take  little  interest 
in  their  classical  studies.  But  this  is  hardly  to  be 
wondered  at,  seeing  iliat  the  study  of  literature  is 
not  begun  until  the  fourth  year  in  most  gymnasia, 
more  tlian  three  years  nnd  a  half  l>eing  8|>ent  on  a 
purely  grammatical  course.    The  proposed  reform 
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will  chiefly  «x>nsi8t  in  relegating  the  claasica  to  the 
higher  classes  of  the  pro^gymnasia  and  to  the  gym- 
nasia, and  in  giving  a  greater  share  of  the  time- 
tftble  to  modem  languages.  In  France  the  study 
of  modern  languages,  so  long  neglected,  is  being 
encouraged  witli  great  zeal,  and  at  a  considerable 
outlay  of  money,  Tlje  minister  of  inf'truction, 
M.  Ren6  Goblet,  intends  to  send  tboae  students  of 
the  FaeiiU^  den  letires  who  have  Ix^en  recom- 
mended to  him  for  industry  and  ability,  to  Ger- 
many and  England  after  the  tirst  year  of  their 
university  course.  All  their  expenses  an?  to  be 
defrayed  l>y  the  state.  Their  stay  is  to  extend 
from  July  to  December. 

—  Professor  Alphonse  Mongeol  of  the  lycee  at 
Auriliac  writes  in  UnnivergiU  as  follows  concern- 
ing the  necessity  for  a  knowledge  of  German : 
"The  Cierraan  language  is  spoken  by  more  than 
eighty  millions  of  i^ersonfl  in  Germany  itself,  in 
Austria,  Switzerland,  Belgium,  Holland.  Rusf^ia, 
and  America.  On  a  recx^nt  jnuniey  frtim  Con- 
stantinople to  Paris  by  way  of  Bu«la-Pesth,  Press- 
burg,  Vienna,  Lin/,,  Salstburg.  Augsburg,  Ulm, 
Stuttgart,  Curlsrube,  and  Stniabiirg.  1  calletl  the 
attention  of  my  companions  to  the  fact,  that,  al- 
though we  stopped  iu  a  number  of  the  finest  cities 
of  Europe,  it  was  not  until  we  reached  Strasburg 
that  the  French  language  was  of  the  slightest  use  to 
us.  In  all  branches  of  science  Germany  stands  at 
the  t<^p.  I  need  not  refer  to  the  countless  number 
of  publications  on  scieulitic  tind  literary  subjects 
which  appear  annually  in  CJfrmsiny,  and  which  it 
were  folly  to  think  of  translating  into  French. 
The  rector  of  the  school-district  of  Clermont  lately 
told  me  that  he  would  gladly  exchange  all  that 
he  knew  of  Greek  and  Latin  for  an  cfpitjl  knowl- 
edge of  English  and  German.  Who  is  there 
among  our  scholars,  or  how  many  can  we  count 
in  our  entire  nation,  who  «_'an  deliver  a  scientific 
address  in  the  German  language  as  Dr.  Koch 
lately  spoke  in  French  at  Marseilles,  and  the  arche- 
ologist  Schliemann  at  Constantinople  ?  " 

—  Dr.  Percival.  president  of  Trinity  college, 
Oxford,  has  been  appointed  head  master  of  Rugby 
school,  and  baa  accepted  the  a|)poiutment.  Dr. 
Percival  is  an  LL.D.  of  the  University  of  St.  An- 
drews. 

—  At  the  recent  election  for  a  lord -rector  of  St. 
Andrews^  university,  Mr.  A.  J.  Balfour,  M.P.. 
secretary  for  Scotland,  was  chosen  by  a  majority 
of  twenty  votes  over  Sir  John  Lublxxk,  M.P. 

—  Principal  Sir  William  Muir  of  the  University 
of  E>iinburgh  has  anrntuncetl  that  arrangements 
have  been  completed  for  conferring  a  special 
Bchooimaster's  diploma,  and  that  regulations  have 
l)een  adopted  for  the  granting  of  the  same.    The 


diploma  shall  be  conferred  only  on  gradu 
arts  of  the  University  of  Edinburgh,  who  hi 
tended  the  education  class  of  the  tinivenil 
who  have  |)as9ed  an  examination  tn  tlve 
art,  and  history  of  etiucation,  t<>  *>e  condnd 
the  professor  of  education  and  an  additioc 
aminer.  Each  candidate  must  give  fvidriK 
he  has  attended  a  course  of  pt actical  inrti 
in  a  training-college  for  teachers  ;  or  tiuii  t 
sesses  the  government  qualiHcation  in  tlie  |i 
of  teaching  required  of  graduates,  and  pi 
in  the  Scottish  code  ;  or  that  he  ha»  tnngh 
licly  at  least  one  year  in  a  w-'Ihx^I,  and  fa 
satisfactory  certificate  of  practical  skiU  fi 
head  master  of  that  schttoL  As  the  find 
tlonal  examiner  of  this  scheme,  the  tmli 
court  has  appointed  Mr.  Matirioe  Paterson, 
rector  of  the  Free  church  training-coUeg©, 
House.  Edinburgh.  The  Bubjet^t*^  «>f  examl 
in  April,  18H7.  are,  *  The  class  lectures  of  tl 
feasor  of  education  : '  Locke.  •  On  the  cocM 
the  hunlkn  understanding:'  Milton.  'Trael 
education  ; '  Comenius,  •  Great  didactie.* 

—  The  Edinburgh  a*at>ciation  for  the  uni 
education  of   women,  founde<l    in   the  wii 
1867-68,  ftir  the  purpose  of  pro\iding  for 
means  of  the  higher  e^lucation  as  nearly  i 
hie  equivalent  to  that  provided   for  men 
Scottish  universities,  \\aa  opened,  for  tb«» 
1886-87.   classes     in    English     lit*  r 
mathematics,  senior  Latin,  and   !•> 

by  university    professors  and   aspi 
class  in  physiology.     Not  only  do  -r 
clasB  oertificales,  signed  by  the  prxi 
tnrers,   but.   by  B|H*ciaI  regulation;      : 
versify  of  Edinburgh,  students  who  Itare  a 
a  certain  number  of  the  association  cimam 
have  passed  the  local  examinations  of  Ibis 
other  university,  are  admitted  to   examil 
for  further  distinctions,  in   the  form  of  oi 
and  honor  certificates  in  arts,  granted  by  ti 
versity  itself,  and  signed   by  the  vio<»-«*hju 
A  sutticiently  extensive  course  of 
classes,   thus  9tam|)ed   with   th*»   m; 
university,  entitles  to  the  full    i 
elation.     At  the  end  of  last  s^vb 
gained  ordinary,  and  four  honor  c*- 
two  gained  the  full  diploma  of  the  u  . 

—  At  Oxford  a  new  ball  for  women. 
Hugh's,  has  been  opened.     Tt  ^  " 
l)enefit  of  members  of  the  Bi- 
annual charge  for  board,  resul 
and  the  tuition  and  lecture  fees 
more. 

—  In  the  November  iasue  of  tlW' 
natioytale  de  renseignement,  iL  Bumboii 
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E%  of  the  colleges  and  universities  of  the 
Ht^.  In  this  last  article  he  describes 
•ersity  of  Michigan.  Johns  Hopkins  uni- 
lie  Aunericau  school  for  clnssical  studies 
f.  and  colleges  for  the  higher  education  of 

vice-chancellor  of  Cambridge  uni- 
Taylor.  ina>Jter  of  St.  John's  col- 

teaehera'  associations  take 
h?  of  the  Christoias  vacation  to  hold  their 
l^^lii-annual  nieetinj^fs.  Among  others, 
^Bey  feachei-8  are  to  meet  at  Treutim  ; 
^Kkcher«.  at  De«  Moines ;  the  Michigan 
I  at  Lansing ;  the   Associated  academic 

tof  New  York  state,  at  Syracuse. 
>blet,  the  minister  of  public  instruction 
Fn?yctaet's  cAbin«d't,  has  become  premier 
r.  The  new  minister  of  public  instruction 
rthelot.  who  has  lieen  for  some  time  an  iu'* 
jcondary  schools. 

r.  Ireland,  tlie  well-known  alienist. 
Tthe  Juanuil  of  nuftUal  aeience  (Octo- 
lO  au  admirable  account  of  the  insanity  of 
i^uis  II.  ol  Darariu.  The  influences  of 
jjry  neurose?.  the  gralific:aLion  of  what 
Brst  slight  eccoDtricitie!^,  and  the  gradual 
b  of  tlie  tu«»8t  serious  Hymptoms  of  hope- 
lutjr,  make  this  case  almost  a  type  uf  the 
■E^oat  favorable  to  mental  instability. 
^Ab  not  only  insane,  but  typically  in- 

LETTEBS  TO  THE  EDITOR. 

fOftidtrkiM  arc  rtii^ittttH  to  be  as  brirf  tu  ft€>*»tble.    The 
pm«  U  <n  all  iHUt*  trquirtd  cm  jtf^xtf  of  ikmU  faith. 

Pleuro-pneuraonia. 

IT  issue  of  Nov.  '2G  you  epeak  of  the  preva- 

^lenrfj-pueumouia  in  the  cuuuties  of  Harvard, 

INewtou,  JoHper,  aud  Beutou. 

^te  is  no  Harvard  conuty  :  preauumbly  yon 

twarfi, 

L  Salmon  »nd  the  officers  of  the  state  board  of 

bclnrc-  tht'  di8«iise  to  be  "  black  leg,'  and  up 

|*o«t  4(.K)  head  have  died  iu  this  Btate.     Dr, 

Itt^unces  there  iii  now  no  plcuro-pneuinonia 

■fcl  dtatefi  except  at  and  near  Chicago,  111. 

^B^  Am08    W.    BuTli£B. 

WWL.  Nor.  20. 

leportA  that  contaeiuns  plenro-pneomonia 
bi  luchana  are  demed,  and  it  is  now  stated 
|tt  VftiH  report^Hl  to  be  tbut  cUstiase  in  pro- 
Tby  Dr.  Salmon  luiti  the  officers  of  the  state 
I  health  to  bo  '  black  leg,'  from  wliieh  400 
are  said  to  have  died.  It  is  also  stated 
ion  of  the  V.  8.  bureau  of  uniiual  iu- 
inouncetl  that  there  ia  no  contagious 
lUia  in  the  vresteiii  states   except  at 

JO,  m. 

►ject  we  quote  from  a  letter  just  received 


from  Dr.  B.  E.  Salmon,  chief  of  the  bureau  of  animal 
indnstrj- :  *'  In  reference  to  the  districtd  in  which 
contagions  pleuro-pueumonia  exiat«  in  the  United 
States,  would  say,  that  beginning  with  Long  Island, 
New  York,  and  WeHtehestt-r  counties,  in  the  state  of 
New  York,  we  have  fonnd  it  to  exist  in  varioua  parts 
of  New  Jerwey  and  the  south-eastern  part  i»f  Penn- 
sylvania. The  points  of  infection  are  coutinoally 
chaugiug  iu  the.se  etaten,  and  it  is  a  very  difficult 
tiling  ii)  make  a  definite  statement  by  counties.  In 
Maryland  there  is  a  good  deal  of  the  (lisease  in  Balti- 
more and  vicinity,  bat  the  remainder  of  the  stJite 
appears  to  be  nearly  free.  The  District  of  Columbia 
has  been  iufe<'ted  for  a  long  time,  but  I  do  not  know 
of  any  herds  here  in  which  the  dii*ea»e  exists  now. 
Probably  a  vigorous  inspection  wonld  discover  some. 
In  Virginia  I  do  not  know  of  any  infected  tlistrict  ex- 
cept Nt*rfolk.  This  is  all  there  is  east  of  the  Alle- 
gbauies.  In  the  Mississippi  valley  stat«s  there  is  Imt 
one  outbreak  at  present,  aud  that  is  in  Cook  coimty, 
III.  The  di^ast;  which  I  investigated  in  Indiana 
was  '  verminoiis  bronchitis,'  or  lung  worms."  —  Ed.] 


Liberty's  torch. 

The  noble  stattie  of  Bartholdi  in  New  Y'ork  harbor 
BuiferB  a  great  injustice,  so  far  as  the  idea  of  its  con- 
ception gocB,  and  the  requisites  for  its  most  com- 
plete artistic  presentation  ia  concerned,  in  being 
made  to  hold  a  star  iu  its  baud  iuMteiul  of  a  wavering 
pile  of  flame.  The  blue  orb  of  inteni*e  light  Hhining 
from  the  uplifted  hand  poorly  representa  the  lam- 
bent aud  rolling  fttalk.H  <»f  fire  which  the  thought  of  a 
torch  Buggests,  and  fails  to  accentuate  the  statue 
with  any  dramatic  or  Hpectacular  force. 

The  attempt  should  be  made  to  burn  a  large  vol. 
ume  of  gas  properly  distributed  over  the  present  sur- 
face  of  the  torch,  and  this  would  seem  altogether 
feanible.  A  consumpti<jn  of  from  a  thousand  to  two 
thou8au<l  cubic  feet  of  giis  rtcr  hour  might  be  re- 
q^nired,  but  the  resnlt  would  be  incompanibly  more 
Rtriking  and  noteworthy.  A  Beries  of  oue-inch  pipes 
passing  up  into  the  torch,  emerging  at  variona  points 
so  as  to  completely  invest  it  with  the  confluent  flames 
issuing  from  their  opeuiugH,  would  probably  servo 
the  purpose,  the  gaH  being  permitted  to  liuru  under 
a  pressure  but  Hlightly  in  excess  of  its  own  aacen- 
Hional  i)ower.  Two  fdtjectious  might  be  urged 
against  this  proposition,  —  first,  the  t^mokiness  of 
the  flame,  producing  an  ugly  and  dirty  appearance  ; 
second,  the  probability  of  its  extinction  in  high 
gales.  The  fir»t  objection  has  not  really  much 
weight,  as  the  tail  of  drifting  smoke  would  hardly 
detract  from  the  splendor  of  the  pillar  of  flame,  and 
in  any  case  could  be  considerably  overcome  by  an 
efferent  tube  with  a  perforated  circular  cap  feeding 
ttir  to  the  summit  of  the  torch,  somewhat  on  the 
plan  of  the  central  air-channel  in  the  popular  climax 
oil-lamp.  The  second  objection  is  valid,  but  only  in 
extreme  cases  ;  aud,  tm  the  gas  should  be  lit  by  elec- 
tricity, the  highest  gales  would  only  alt*r  the 
conwtaucj'  of  the  light,  its  extinction  being  succeeded 
by  the  renew«»l  flame.  Again  by  curving  the  ex- 
tremities of  the  pipe,  even  thes*;'  exceptional  cases 
might  be  yet  further  reduced  in  number.  ITie  gas 
might  be  supplied  from  the  luaiulaud,  or  if  that  ap- 
pears too  expensive,  or  itself  impracticable,  naphtha 
or  gasoline  gaa  (enriched  air)  coidd  be  safely  uaed, 
the  precaution  being  taken  of  substituting  for  the 
large  tubes  bundles  of  smaller  pipee. 
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'ttin  metuniel  tie  la  UffUf  frnnfaise.  de  Vemeigne- 
Jtnvomher. —  Les  »ociete«  dYnloration  oivique 
litnJrp,  J^'on  Mae**-.  —  Cantinps  scolnires  de 
me.  Eneen<»  Di»bipf  —  Faita  divers, 
tir/fi  rducntinnai  mnnOtly,  — Annual  conven- 
'  Qu»'ei»'8  uiiivprMty.  —  A  plea  for  our  readiag- 
u  —  The  relntion  of  hijjher  education  to  religion, 
ent  William  DeWitt  Hyde-— Lord  Derby  on 
le  education  —  Children  past  aod  pr^^semt.  — 
■ve  the  voice  of  the  child.  —  Notes,  correspond- 

rtc.. 

agofftAches  archiv.  —  Die  erstenefttze  derftereo 
Dr.  0.  Lackftnaun.  —  Die  verdentsohungs- 
Mioreo  der  g'<-genwart,  Repierung$i-rath  Sar- 
Uttterricbts  minister  Tn^fort  ut)«»r  die  eohal- 
^  —  Sprarhsaal,  nnzeigfen,  n«chricht<»n,  u.s.w. 
titatumal  times.  December.  —  Folk  tales.  — 
|)f  of  the  Council  of  the  college  of  prfcept«ir6.  — 
|>iry  and  college  intellipenee.  —  Educational 
ind  Kummury —  The  retirement  of  Mr.  Matthew 
i.  —  Eriucatioo  in  ludio,  —  Dr.  PeTcival's  elec- 
i  the  mn<«tprship  of  Rugby,  — The  Bishop  of 
|i  at  the  City  •»f  London  college.  —  Reviews, 
I,  He 
mal   of    rducntion,    Dfcember  —  Occasional 

—  Practice  versrus  theory,  E.  R.  Wethey. — 
FBiinng  of  elementary  school  teachers.  —  A  fair 
•nd    no   fuvor.  —  English    literature   and   the 

.  — Revi»wu.  —  Sonnenschein's  cyclopaedia  of 
tiofi.  — Sunday  at  school.  Rev.  J.  Robertson  ; 
Drother's  repfv.  — Correspondence.  —  History- 
pg,  a  Ie>ition  from  Aoien'ca.  —  Notices,  etc,  — 
mining  of  the  facultieisof  judgment  and  reason- 
[.  Courthtjpe  Bowen.  —  Education  in  AuHralia, 
}^  teachers*  guild  of  Great  Britain  and  Ireland. 
Itr  intcmattonale  de  fmseignfment,  Nov.  15. — 
tare  de«i  conferences  d,  la  faculty  des  lettres  de 
;  Allocution  de  MM.  LavisKe  et  Petit  de  Julie- 

—  Le  Droit  et  le  Latin,  M.  J.  E.  Labbc.  —  Uni- 
ia  et  c*i)l6gp.<»  d'enseipnement  sapferieure  oui 
►TTnia,  M  E  Buisstm. —  La  nouvrlle  loi  Pur  I'or- 
Ition  de  renseignement  priraaire,  M.  Carre.  — 
ique,  nouvelleH.  bibliographie. 
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Con- 


Mionai  articles  in  miscellaneous  periodicals. 


iamo,   »ue  conseguenze   morali  «   sne   cause. 

,  Morselli.  Rivista  di  filosofia  $cientifica,  Oc* 

ber 

review   of  N.    Golajaoni's  book  of  the  aame 

IniateB    anoiennes.   les.      M.    A.     LabouIb6ne. 
If ri«»  Kcie-ntiflnue,  Nov.  20. 

tiou  de  la  psycbologie  4  la  clasfiification  dea 
ICttt.     Q.    Le    Bon.     Rev%^  phiUntophique,    De- 

fraphie  u.  qnelleii-kunde  der  Ssterreicbischen 
teraturgesohichte.     J.  Minor.     Zeitschrijt  f.  d. 
iitrrewhiachfn  gymnasirn,  Oct.  M. 
Bann  de  l'6iude  de?  langues  modernes.     Anony- 
loiiH.     Firmtr  critique,  Nov.  I. 
»'<Hude  <ie  M.  Breymann  se  diviae  en  deux  par- 
M  :  4ianH   In  prfmidre,  iJ  recherche   le  but  que 
lurenit  reiiseignement  des     langues   dans     les 
tiiveriiit^d   aiUmandHO:  dans  la  seconde,  il  ex- 
nine  les  tnoyeuB  d'arriver  4  ce  but  "] 
I  •chooi  at  Athens.     Unsigned.     Maemiltan^s 
Ifie,  December. 


Dean  Plumplre's    •  Dante,'     Bishop  of  Ripon. 

tevipor>ir\i  review,  Decembt-r 
Eldncational  methtnds.     George  Sand.     North  Ameri- 
can rrvino.  December 
English    literature    at  the  universities.     Unsigned. 

Macmillari's  magazine,  December. 
Enseiguement  de  la  pbilosophie  dans  I'universit^  de 
France,  r.    M.  Emile  Beausgire.    Jievue  de»  dtum 
mtmdes,  Nov,  1, 
Enseignement    des    sciences ;    les.  femmes-mfideeins 
en  Angleterre.     Unsigned.     Revue  scientifique, 
Nov.  37 
Qendve  et  la  nonvelle  loi  scolaire.     Ernest  Stoeblin. 

La  novvelle  revue,  Nov.  1 
Goethe    and    philosophy.        Prof.    Edward     Caird. 

Contemporary  review,  December 
Hellioifsme  dans  les  ecrivains  du  moyen  Age  du  VII" 
au  XII"  sidde,  V.    A.  Delboulle.    Revue  critique, 
Nov.  1. 
[A  review  of  Abb^  Tongard's  book  of  the  same 
title.] 
How  I  waa  educated.  Pros.  E.  G.  Robinson.  Forum, 

December. 
Hypnoiisme  et    responsabilit^.     Mm.  Binet  et  Ffire. 
Rfrue  arinitifique.  Nov.  18. 
[An  extract  from  the  forthcoming  work  by  these 
authors  on  animal  magnetism  ] 
Influence  des  ferooies  dans  la  litttjrature  fran^aise, 
1*.      F    Bruneti^re.      R-evue   des  deux  inondea, 
Nov.  1 
Int«11ectua]   mission  of  the  Saracens,   the.     Edward 

HuiiL'erford.     Atlantic  nwnthfy,  December 
Life  at  the  Scotch  universities.     J.  Leys.     National 

revieio.  December. 
Loi   snr  Torganisation  de  remteignemeut  primaire. 
Journal  des  economistea,  November. 
fThe  full  official  text  of  the  new  French  law  regu- 
lating prmiary  instruction,] 
Master  of  Trinity,  the  late.     Unsigned.      Temple  Bar 

magazine,  December. 
Miller  manual  tabor  schixil  of  Albemarle,  Va.,  the. 

Scientific  American,  Dec.  11. 
Modem   philoeopby  :    realism   vs     idealism.       R.    S. 

MoGfatt.     National  review,  Di-cember. 
Mouvemenis  r^fl^chis  de  Tenfants,  lea.     Revue  seien- 
tifique,  Nov   20. 
[A  chapter  from  the  forthcoming  French  transla- 
tion of  Prev^r's  *  Die  seele  de^  kindeg  '] 
Mysticiame  au  XII"  si^cle.     M.  Cb.  Lev^uc.     Revue 

politique  et  litt^-airepUov.  13. 
Notes   on    Americanisms.     R.   A.    Proctor.      Knowl- 
edge, December 
Objectof  annivernty,  the.     EHishs  Mulford.     Atlan- 
tic monthly.  Decerolier. 
Open  spacen  and  phyj^ical  edacation.     Lord  Brabason. 

National  review,  December. 
Professeurs  de  littcratnre  dans  Tancienne  Rome  et 
leur    enseignemeot    depui»   I'origine   jiittqu'ft   la 
mort    d^Auguste.     Charles  CucueJ.     Remu  eri- 
tique,  Nov.  1. 
[A  review    of   M.   E.  Juillen's  book  of  the  same 
title.     "  L'fecole,  l'6lfeve,  la  famitJe,  le  pedag^>gue, 
leprof<-sseur,  reTi>*«-igQement(0Uteur«,granimaire, 
littcrolurt'),   les  devoirs,  les  feludes  accessoiree, 
M,  Joillpn  examine  Buccessivemcnt  chacundecee 
points  avec  une  nettet^  jointe  A  uue  abondance 
de  details  dont  on  ne  sauvait  trop  se  feliciter."] 
Science  and    morals       Prof.  T.  H.  Htixley.      Fort- 
nightly review,  December. 
Techoer's  und    Sweet's  vorscbtftge  lur  reform  dea 
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unterTirhtaim^DKlHcb«D.    H.  Klioghardt.    £119- 
linch^  ntxidun.  S>rpt.  15. 
Thi»a^:ht-rifaHer'*  ezp^riencn.  a.    Stuart  C.  Camber- 

lan<l.      Xin^t^fnfh  century.  December. 
Unifi^rine  Av%  rieves  de  I'icole  normale.  1*.     31.  Dio- 
11%-s    Onlinaire.     Rnve   politOiUf    rf    littf'-raire, 
Nov.  6. 
Wietie*8  1L..J  LebenvrioneruDi^en  u.  amts  erfabruD^- 
en.      Fri«'drich  PauLien.     Berliner  philolotjisehe 
ipochennchrift.  Sept.  11.  1W«. 
[An  excellent  accijunt  by  Profeiisor  Paulsen  of  Dr. 
Wiese's  e<1ucatioiial  wurk  and  influeni<«/] 
Zwant^  erziehune  ver«rahrlo«ter   kinder  in    Hessen. 
I>r.  Ludwi>;  FuM.    Jahrfnieher  f.  natimuil-»''kono- 
mie  u.  stalistik.  Oct.  23. 

Calendar  of  Societies. 

t'henncal  tociety,  Washimjton. 
Dec.  y.  —  H.  W.  Wiit-y.  Our  sugar -supply. 

Ayithroijolof/icnl  society,  Washinrjlon. 
Dec.  7.  —  H.  C  Yurmw.  Navajo  trvntmvut  of  ague: 
H.   Ten   Katf.   Tnivels  in   Guiana  and   Venezuela: 
CyruH  TLi>iiiaH.    Mouinl  -  exploration    work   of    the 
liiirvHU  »»f  etlm«»logy. 

Bioloijiciil  mcu'ltj.  \Vtt»hington. 

Der.  11.  —  TbtM>l»al«l  Smith.  Parasitic  bacteria  and 
their  relation  to  Kaprophyt*-!! ;  F.  A.  Lucas,  On  the 
osteology  of  the  spotted  Tiuamou  (Nothura  maculo- 
sa): C.  b.  Walc<.itt.  Tracks  found  on  strata  of  upper 
Cambrian  (PotMlam;  age:  Frank  Baker.  The  fora- 
men «»f  Magendie :  C  Hart  Merriam,  Contributions 
to  North  .Vmerican  mammalogy  of  a  new  sub-species 
tif  ])ooket  gopher. 

l^ilosoithical  societt/,    Wnshinyton. 

Drr.  IH.  i-hu'tion  of  nfficers  for  1SS7.  - -President, 
Williimi  llurkiU'Ks:  viri--pn'sid»iitH,  (.'.  E.  Dutton. 
Ourrirk  Mull..ry,  J.  U.  Ea-stmun.  G,  K.  Gilbert; 
tn-asun-r.  Itubrrt  FletclK-r;  serretaries,  ]Marcus 
Jinki-r.  J.  II.  Ki«M«-r:  members  at  large  nf  the  general 
coniniitte.-.  H.  H.  lintes.  F.  W.  Clarke.  W.  H.  Dall, 
K.  H.  Kliiott.  G.  B.  (i..<.de,  H.  M.  Paul.  C.  V.  Kiley, 
W.  C.  Winlook.  11.  S.  W«iod\vard. 

Kntjinvent'  cluh,  Philadelphia. 

iter.  -1.  Curl  Ilering,  .\ualogieB  between  electrical 
and  iiiechauieal  units  ami  phenomena:  A.  H.  llow- 
laiid,  ( )u  the  general  subject  of  water-]>ipe8 :  Rudolph 
lieriug.  Notes  u]>ou  tlic  iircKcnt  investigation  of  the 
drainage  and  \\at(>r-su]>ply  of  ('hicago. 

Aratleinit  of  natural  sciences,  Philadelphia. 
A'or.  :«».  —  Miss  Helen  C.  De  S.  Abbott,  Haema- 
tiixyliu  :  ProfesKor  Ityder,  The  transmlKsion  of  mor- 
]ihologicHl  changes :    G.  A.  K(H.'nig,  Boiler  incrusta- 
tion ;  On  schorlemite  as  a  variety  of  melanito. 

Torny  lM)tunival  club,  New  York. 
Dec.  14.  -   .hilius  Bisky,  Additions  to  the  flora  of 
Queens  eoiiiity.  N.Y.;  Arthur  lloUick,  Itevision    of 
the  spccieKCenistiumarvense,  L.,  and  its  varieties. 

Institute  of  social  science,  New  York. 
Dec.  22.  —  Simon  Steniu,  Free  trade. 

Jan.  13.  —  A  paper  is  exi>ected  on  The  economic 
heresies  of  Mr.  Henry  George. 


Publications  received  at  Editor's  Office.  Dec  t4L 


A^ricuUural  .cience,  proceeding    of  the  society  for  the  p«^ 
otion  of,   1S86.    Columbus.  O.,  Gatetit  fr.  kcutl  tii6.   Mf 


inotiun 
8' 


Brown.  G.      Report  on  experiments  in  trap  siphoiUiPf  «  ib 
Museum  of  hygiene   tS.  „avy  department.  W«hin««..  D.C 
WashmKton,  Judd  ff  DttwriUr,  >,-..  ,ic86.     i*  o    i  ot    ". 
^^"■'^Vr"*'  ^^^^  *»' geological  and  natural  hislory'^nrT 


illustr.    »o. 


Dagincourt,  Dr.     Annuaire  geologique  univenel  et  guJdf  i* 
jjcologue.    Pans,  iom^toir  ^^dogique  J,  Parh,  im*.    jS-jfe- 

''^iilerVj.  S  "^Sote,  on  the  geology  of  nonhem  Calilon.;^ 
(L.  h  .  geol.  sun-.,  bull.  3j.>  Washington.  Gi>vcrnmtnl.  i»«. 
aj  p.,  Illustr.    b". 

Gordon,  J.  C.     Practical  hinbi  to  patent*  concerning  the  j»t 
liininary  home-tnumng  of   young  deaf  children.    W«lii»0» 


Heilprin,  A.  Explorations  of  the  west  ct^t  of  Hond*  ud :» 
the  Okeechobee  wilderness.  Philadelphia  IVaener  frte  iu.:. 
1886.    I63IP.    4".  *        -^ 

Hunt,  T.S.  Mineral  physiology  and  physiiography.  B«tx. 
CfljJ/wc,  1886.     18+710  p.     8°.  f   t      t>    y  1 

Linnean  society   of    New    South    Wale*,  catalogue  of  '^- 

librar>-  of  the.    S>ydne%',  C««*/„^*««r  £- tV.,  i.=^8«.    tip.   "' 

chT^'.h^-  *"**  J-   *•.  ^l*''''^  sketches.'    B«.on.  i«  i' 
She^ard,  1887.     la  p.,  47  pi.     l". 

McCalley,  H.  On  the  Warrior  coal  field.  (Ceol.  »utT.  Aj 
Montgumerv,  State,  1886.     i6-^<;7i  p.     go. 

Ranke,  J.  Allgemeine  naturfcunde.  I.Ief.  6.'.  heft  1.  LupflJ- 
Bihliogra^hitcht  inttitut,  1886.  48  p.,  i  col.  pi.,  illustr.  4^ 
(New  York,  We.stermann  ^ 

Ratxel,  F.  Allgemeine  naturkunde.  Lief.  51-59,  hefte  o-i: 
I^eipag,  Hihliographisvhf  institut,  18S6.  Uiil-r-ro  p  «c-L 
pi.,  illustr.    4».    (New  York,  Westemiann.) 

Sanitary  convention  held  at  Vpsilanti,  June  30  and  luly  j,  iK» 
proceedings  of  the.     Lansing.  State.  i386.     171  p..  illistr.   >'. 

Scudder,  S.  H.  The  cockroach  of  the  past.  London.  Rtn 
fr*  CV>.,  i8sf..     [16]  p.,  illustr.     i2». 

Shaw,  A.  Cooperation  in  a  western  city.  Vol.  i.  No.  *■ 
Baltimore,  .rlm^r.  (VONi>Mr.  <iJ4(>ii-.,  1SS6.      100  p      8"     Tscenti 

U.  S.  navy,  anpual  report  of  the  secretao"  of.  ««  »» 
Washington,  Oox'erMntemt,  1886.     -1%  p.     (;<>. 

Wyoming,  historical  and  geological  society,  prooeediagi  »*l 
collections  of  the.  Vol.  iii.  Wilkesbarre,  Penn.,  HV<>jii/'v'^- 
gtol.  toe.,  1886.    128  p.,  portr.    S". 


.VafHral  aeienee  €ua€>eiation,  Staten  Isktnd. 
IJee.    11.  —  Mr.     Henshaw.     Azolla    CaroliBiua. 
Willd :  W.  T.  DftTia,  Fasciat«d  stems  and  bnntte 
from  Rhus  glabra  and  Ailanthna  glandulosuB   Ur 
Hollick.  Glaciation  on  the  island. 

Conaerf  JcMf  aeadrmy  of  arts  and  »ci>ji«i. 
Def.  15.  —  J.  H.  Euierton.  New  England  spidenoJ 
the  family  Ciniflonidae :  J.  T.  Fe wkea.  Is  the  vast  nw* 
of  oceanic  water,  between    the  surface  hd.I  botton, 
Urren  of  life,  or  occupied  by  a  peculiar  fauna  ? 

Society  of  arts^  Boston. 

Dec.  '.♦.-Elihu  Thomson,  New  art  of  electric 
welding. 

Society  of  natural  history.  Boston. 

Dec.  15.  —  Edward  G.  Gardiner.  Recent  rescaitba 
on  a  third  (radimeutary)  eye  in  Uzards-  W.  H 
Davis.  The  mechanical  origin  of  the  triassic  laonodi. 
nal  in  the  Ck>nuecticnt  valley. 

Brookrille  society  of  natural  history,  Broofrti/fc,M 
Dec.  7.— A.  W.  Butler,  Some  notes  on  the  haUii 
of  turtles :  C.  F.  Goodwin,  Observationfl  on  the  sem 
of  vision  in  domestic  animals  ;  Joseph  Lindsav,  Hit 
manufacture  of  paper. 


SCIENCE.-SUPPLEMENT. 


FRIDAY,  DECEMBER  34,  I8»6. 


THE  BASIS  OF  A  GRADED  SYSTEM 
OF  SCHOOLS, 
r  SfKNCER,  in  his  treatise  on  e<iucation, 
'  To  prepare  us  for  complete  living  is  the 
Dlion  which  eiiucation  has  to  discharge,  and 
t  otily  rational  mode  of  judginjj  of  an  educa- 
b1  ci»»jn*e  13  to  judge  in  what  degree  it  dis- 
tH  such  function. "  Froeliel's  d<.»ctrine.  that 
ticjition  is  tlie  complete  unfolding  of  the  whole 
:  of  man,"  indicates  how  we  are  to  be  pre- 
h\  for  cotiiplet*  living,  Bince  complet*?  living 
only  W»  realized  by  one  i)erfectly  developed 
all  hJB  powers.  The  value  of  an  edticational 
jrsc.  then,  is  to  b)e  measured  by  the  dej^ree  in 
rbicli  it  develops  all  the  jMiwers  of  the  man. 
Vti*\  thus  J<«eph  Payne  sums  up  his  coni^ {deration 
tlie  purpose  of  education  by  defining  it  as  *•  the 
itltivation  of  all  the  native  [xtwers  of  the  child 
vxercisinu  them  in  accordance  with  the  laws 
his  tteing.  with  a  view  to  development  and 
[>w»h." 

Sinro  the  iMwslbility  of  complete  living  neces- 

kitnleh  the  cultivation  of  all  the  native  powers  of 

be   i'hiltl.    It   is   plain   that  a  s^'stem  of  schools 

nhouhl  be  w>  con.stituted  that  all  the  appliances 

»d    and   all   the   studiefi   prescribed  phall   tend 

owartls  the  development  of  [jower.     The  unft)ld- 

iojr  of  the  whole  being  necess-arily  comprehends 

cxiltivation  of  the  bodily,  mental,  aurl   moral 

Bwer«i,    JV  system  that  d(i€«  less  than  this  fails  to 

Cii^i.-.i.^M*  its  highest  function  in  prepiiring   for 

liTiDg.     It  18  not  an  impertinent  ques- 

[^iiiui  I.-  kiak  educators  whether  our  present  educa- 

ionnl  system  come»  up  to  the  reqiiirementji  8tate<l 

l(n  the  o[>cuing  [^k;iragTaph.     A  eastern  may  fail  to 

|r«'ali/^  it^  luirhcHt  function,  not  by  reason  of  its 

i  lut  t^ciiuae  of  unfavorable  conditions. 

■  and  appliances  may  be  inadequate 

tiefectivv  ;  teachers  may  be  bnmijered  by  iKMircIs 

vlicMt*   Iraneiactions  are  controlleil  by  ^lli^h   or 

4ittaU  interests  :  or  public  sentiment  may  stand 

•  much  in  the  way  of  progress.     Nevertheless 

1  rMnah»  the  eilucator*8  duty  to  plan  his  system 

"llh  ft  TTiew  to  the  highest  atloinment.  and  to 

[  gather  all  possible  forces  under  his  control. 

It  tfl  uiy  wi<<h  to  ijidicate  bow  the  public-school 
|«yBtem  vhould,  and  to  some  extent  d«jes,  discharge 
lita  function.  The  usual  school  course  covers  the 
IfMriod  between  Hve  and  eighteen  years  of  age. 


According  to  Carrie,'  twhool  life  is  divided  into 
three  perio<l8  :  viz..  infancy,  during  the  first  six 
years;  childhood,  the  next  six  or  seven  years; 
and  youth,  fn^m  that  time  Xaj  the  eighteenth  year. 
These  j>eriod8  are  suggested,  he  says.  •*  by  pomany 
distinct  phases  in  the  child's  physical  and  rational 
being."  During  the  first  two  iieriods.  •♦  onimal 
enjoyment  is  the  chief  condition  of  life."  ••  The 
perio<i  of  youth  unfolds  itself  when  the  mind  be- 
gins to  feel  interest  Iti  its  own  exertions  and  to  be 
somewhat  self-suAiaining  in  itsoj>eration8.**  Sub- 
8e{]uent  to  this,  education  takes  on  a  professional 
or  teolmical  character,  and  is  beyond  the  doniain 
of  the  public  school.  By  our  laws  it  is  the  duty 
of  the  «tate  to  take  in  hand  the  education  of  in- 
fants, if  we  adopt  the  classification  of  children  as 
suggested  above.  This  law  has  l>een  eslablished 
not  only  by  public  sentiment  and  for  public 
economy,  but  it  is  must  necessary  and  right  as 
I'iewed  from  an  erluciitional  stand-point,  (hough 
denied  by  some  authitrities.  Children  of  the  first 
two  periods,  from  five  to  thirteen  or  fourteen,  are 
enrolled  in  our  elementary  schools*.  Our  youth 
are  to  be  found  in  the  high  school :  subsequent  to 
that  comes  the  normal  and  technical  schools. 

The  function  of  a  soh<x>l  system  being  lo  uu- 
fold  all  the  powers  of  the  child,  the  educator's 
first  duty  is  to  ascertain  what  are  the  powers  of 
children  in  the  various  stages  of  their  develop- 
ment :  next,  what  are  the  means  and  materials 
appropriate  to  the  proper  exercise  of  those  powers, 
and  what  mo<le  or  metho<l  should  J*  use*!  to  ap- 
ply those  u^eans  and  cause  the  activity  of  the 
child's  [Mowers. 

The  powers  of  children  between  the  ages  of 
five  and  thirteen,  that  should  t»e  ojjerated  u|H)n  by 
a  system  of  education,  are  chiefly  physical,  and 
only  the  simple  faculties  of  the  mind  art'  brought 
into  requisition.  For  instance  :  the  child's  love  of 
play  and  other  manifestations  of  activity  are  his 
ruling  paesions,  and  the  faculties  used  are  those 
which  der)end  mainly  upon  the  activity  of  the 
senses.  In  the  springtime  of  life  the  body  and 
mind  are  undergoing  the  process  of  growth  and 
formation,  the  hotly  building  up  physical  power, 
and  the  mind  absorbing  material  for  future  a««. 
The  appropriate  training  for  these  years  is  that 
which  stimulates  natural  physical  growth  of  the 
body  and  all  its  parte,  a  wlK)le9ome  use  of  all  the 
senses,  and  a  systemalio  exercise  of  the  facultieB 

<  Eiuiy  au<l  iuf&ut  school  CMlucailun,  p<  1,  try  JllIn^B 
ClUTi*. 
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of  obaervation,  imaginalion.  and  meraory.  By 
such  a  course  the  skilful  teacher  directs  the  will 
of  the  child,  and  cultivates  all  his  moral character- 
istics. 

The  kindergarten  is  the  only  Bjstem  which  fur- 
nishes the  means  and  the  methods,  and  is  syste- 
matically arranged  to  provide  such  a  training  as  is 
suitable  to  children  when  they  tirst  enter  the  pub- 
lie  schools ;  and  the  |)uhlic-8chool  system  can 
never  be  complete  until  the  kindergarten,  the 
genuine  Froebel  system,  is  made  the  first  step  in 
the  course.  The  natural  exercise  of  the  body  is 
provided  for  in  the  gaukes,  the  little  hands  and 
fingers  are  made  skilful  by  the  occupations,  the 
senses  are  made  acute  by  gifts,  and  all  the  facul- 
ties of  the  childish  mind  ore  set  into  activity  ; 
while  at  the  same  time  a  knowledge  of  number, 
form,  color,  syniraetni',  and  language,  is  being 
naturally  acquired. 

During  the  later  years  of  the  elementary  school, 
a  similar  course  should  Ije  maintained,  that  would 
furaish  alt  the  facilities  for  the  jiroper  develop- 
ment of  the  physical,  mental,  and  moral  powers 
in  their  due  proportion-  Tlie  kinderc^arten  work, 
and  especially  the  true  kintlergiirten  spirit,  should 
be  made  a  part  of  the  primary-school  course. 
Drawing,  i>at>er -cutting,  modelling,  carving,  sew- 
ing, etc.,  should  occupy  a  fair  iwrtion  of  the 
time.  It  has  been  found  that  five  hours  of  a  day 
are  too  much  for  the  intellectual  labor  of  a  child  : 
the  afternoon  of  school-work  is  of  very  small  im- 
portance in  the  primary  school,  unless  dev-oted  t" 
light  occupations.  The  ordinary  .^tiidies  of  the 
elementary  school  may  be  used  to  develop  power, 
provided  they  are  used  according  to  the  true  prin- 
ciples of  education.  Reading,  spelling,  penman- 
ship, and  language  are  taught  as  one,  by  uietfaods 
that  cultivate  the  observation,  the  concept! ve 
faculty,  and  the  imagination.  The  early  lessons  in 
number,  form,  and  dniwing,  tetid  towards  the 
same  end-  Following  these  subjects  comes 
geography,  not  to  train  the  memory,  but  to 
further  cultivate  the  obaervation  and  the  imagina- 
tion primarily.  The  outgrowth  of  this  Ixmndless 
study  brings  the  child  to  a  knowledge  of  other 
elementary  sciences  and  of  history,  by  all  of 
which  the  faculties  of  tlio  mind  become  exercised 
in  the  "  complete  unfolding  of  all  the  powers  of 
the  mjra." 

The  mistake  m.ide  by  the  majority  of  teachers 
is  in  the  melliod  uf  presenting  the  sulgec-ts  for 
study,  and  the  methods  are  at  fault  because  the 
purpose  of  study  is  lr>st  sight  of.  The  school 
curriculum  is  taught  for  the  knowledge  to  be  im- 
parted instead  of  the  power  to  be  develoiied.  The 
teacher  is  not  alone  to  blame  for  this  state  of 
things :  the  examiner  deserves  the  greater  blame. 


He  asks  how  much  the  child  knows  :  ronsftqn 
the  teacher  devotes  her  time  to  imparting  k 
€!dge,  by  oral  teaching,  by  explaining  all  <U 
examples,  and,  in  short,  by  doing  mo<t  of  tl 
pil's  work.  Why?  "Because  it  takes  loo 
lime  to  wait  for  tlie  children  to  do  fur  I 
selves,"  and  l)ecause  the  piiplls  are  not  aUs 
for  themselves,  and  need  the  teacher's  helj 
thus,  as  Spt-ncer  says,  "  Having  by  owj  DM 
induceil  helplessneas,  we  make  helplessncl 
reason  for  our  methods."  On  the  other  ban 
teacher  who  teaches  for  the  sake  of  the 
and  not  for  the  sake  of  the  subject,  who  en 
methods  that  tend  to  develop  mental  pow«i 
ates  self-activity,  and  furnishes  her  pu; 
means  by  which  he  can  make  hin 
teacher. 

The  elementary  schools  having  served  tiM 
pose  for  which  they  were  established,  it  Im( 
the  province  of  the  liigh  school  to  make  ( 
those  iMjwers  of  the  mind,ii,ud  acquirement 
fuither  training  of  the  intellectual  factttti 
which,  as  C'uriie  says,  the  mind  *  bc^ns  tofi 
terest.*  The  work  of  the  high  school  is  del 
for  the  cultivation  of  the  higher  facultim  < 
mind-  The  ideas  already  acquired  are 
orated  by  generalization,  judgment, 
ing- 

The  unity  of  such  a  system  lies  in  ita 
namely,  the  development  of  jxjwer  at 
of   the  child's  growth.     E^ach  grade  or 
nishes  the  proper  material  and  the  proper 
for  the  exercise  of  his  powers.     Tb»*re  t^  an 
of  studies ;  but  the  order  does  not 
ujKi^i)  the  relations  of  the  subjt*rts  '  A 

but  upon  their  fitness  for  the  work  ;  ;  y^ 
ment.  The  arrangement  of  studies  fr  ru  Un^  i 
point  dilTers  much  from  old  courses  of  stodf 
instance  :  penmanship  is  now  taught  fr'.vtn  tj 
ginning  because  it  belongs  with  reading ;  1« 
on  hygiene  and  physiology  liegiii  as  soon  I 
child  is  able  to  observe  the  parts  of  bis  bodj^ 
to  understand  their  uses  and  need  of  oorc :  m 
other  elementary  sciences  are  use«l  to  cultiwl 
observation  of  our  little  children.      I'  -1 

taught  in  the  primary  schools  to  cul  \ 

agination,  and  to  awaken  a  love  for  i»ur  L^m 
and  its  heroes.  At  the  same  time  the  firU 
arithmetics  have  been  purged  of  much  of  Ui« 
time  puzzles  and  conundrums,  while  the  rd 
technical  grammar  have  been  deferred  liUa 
day. 

The  normal  school  educates  tho«e  who  luti 
aptitude  for  teaching,  a  love  for  cblldrvD, 
desire  to  learn  to  train  young  minds.    It« 
ods  tend   to  strengthen    the    judgment  aa 
ministrutive  powers,  and    the  ability  to  p« 
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)\  use  the  knowledge  acquired,  and  are 
pon  tht»  same  principles  of  education  that 
JH^jnethods  of  the  earlier  seiioold. 
^Bstem  is  consistent  in  all  its  meth«7<ls 
l^^ft  maintains  a  constant  unity  of  |>ur- 
rhile  each  department  is  distinct  in  its  own 
iialityt  and  hears  a  proper  relation  to  the 

C.  E.  MELEas-BY. 

m^HEW  ARNOLDS  REPORT  ON 
MENTARY EDUCATION  ON  THE  CON- 
SNT. 

Matthew  Arnold  has  but  lately  resigned 
oe  of  lier  majesty's  inspector  of  schools,  a 
1  which  be  has  filled  for  many  years  with 
to  himself,  and  with  great  benefit,  we  are 
Dt  only  to  such  schools  as  have  come  under 
mediate  supervision,  but  also  to  English 
lonal  interests  in  general.  One  of  his  last 
duties  of  any  importance  was  to  visit  Ger- 
Switzerland,  and  France,  and  to  write  an 

report  on  certain  specified  points  con- 
with  elementary  education  in  those  coun- 
8ome  portions  of  that  report  were  used  by 
nold  in  his  addreas  before  the  University  of 
Irauia,  which  was  printed  afterwards  in 
itury  magazine.  But  the  entire  report  is 
UveUest  interest  to  American  educators  ; 
pral  of  the  p<;>ints  investigated  by  Mr.  Ar- 
•e  those  to  which  no  little  attention  is  being 

this  country,  and  all  the  information  gath- 
'  him  is  part  of  the  material  to  be  used  by 
nparative  method  in  studying  educational 
tions  and  methods. 

be  terms  of  Mr.  Arnold's  instructions,  his 
9n  was  to  be  more  particularly  directed  to 
ay  and  Switzerland,  and  the  |K>int8  he  was 
ly  were  four  in  number :  1*.  Free  educa- 
1**.  Quality  of  education  ;  3°.  Status,  train- 
id  pensioning  of  teachers  ;  4*".  Compulsory 
ince,  and  release  from  school.  Only  four- 
eeks  were  given  to  the  inquiry ;  and  of 
five  were  spent  in  Prussia,  two  in  Saxony, 
Bavaria,  two  in  Switzerland,  and  three  in 
.     Mr.   Arnold's  latest  mission,  as  he  ex- 

stales,  differed  from  those  of    1859  and 

Kit  he  did  not  go  now  to  study  systems 
Ion,   but    only   to  report  on   the   four 
tioned  points.      These  points  Mr.  Ar- 
,kee  up  in  order. 

n  the  hea«i  of  froe  education,  he  was  in- 
d  to  ascertain  whether  gratuitous  education 
jned  to  elementary  schools,  or  extends  to 
icbools  or  colleges  ;  what  reasons  induced 
lie  to  establish  the  gratuitous  system  ;  in 
L(direclly  or  indirectly)  the  lower  classes 


of  society  are  made  to  feel  the  weight  of  the  ex- 
penditure on  education  :  in  what  way  the  dirty 
and  neglected  children  in  large  towns  are  dealt 
with,  and  especially  whether  all  descriptions  of 
children  are  mixed  in  the  same  schoolroom ; 
whether  there  is  a  legal  prohibition  against  char- 
ging fees  in  public  schools,  even  if  parents  and 
children  are  willing  to  pay;  whether  the  attend- 
ance of  children  has  increased  or  diminished  sincf 
the  establishment  of  free  schools,  Mr.  Arnold 
answers  these  questions  first  with  the  information 
gained  by  him  in  Prussia.  In  the  Prussian  con- 
stitution of  1850  is  this  provision  :  In  der  offent- 
lichen  volksmchxtle  wird  der  untei'rwht  nnentgeltlich 
erttu'ilt.  But  this  provision  has  generally  re- 
mained inoperative,  lieeause  the  popular  school  is 
to  be  maintained  liy  the  Genieiiule,  or  commune, 
and  the  communers  have  not  in  general  found 
themselves  able  to  forego  the  income  from  school 
fees.  And,  on  the  other  hand,  the  state  has  not 
been  able  or  willing  to  provide  gratuitous  instruc- 
tion in  the  communes.  Some  few  communes,  how- 
ever, have  l)een  able  to  throw  their  popular 
schools  oijen  to  all  classes  of  the  population,  free 
of  all  charge.  Dtisseldorf  has  done  so :  so  has 
Berlin.  The  Berlin  schools  have  l)een  free  since 
1870,  and  last  year  it  cost  more  than  0,000,000 
marks  to  support  them.  At  the  littw  of  the  in- 
troduction of  free  »cho<.)ling,  the  inuuicipality  had 
49  communal  scho^ih,  with  31,752  scholars;  in 
1885  it  had  148  such  schtiols.  with  132,889  schol- 
ars. These  communal  schools  are  the  only  body 
of  schools  in  Berlin  or  throughout  Prussia  in 
which  school  fees  are  not  jwiid.  Herr  von  Gosa- 
ler,  minister  of  education,  was  found  by  Mr.  Ar- 
nold to  favor  making  the  commuoal  schools  free 
everywhere,  and  Prince  Bismarck  is  said  to  agree 
with  him.  But  among  the  public  generally,  in- 
cliKling  the  teachers  themselves  and  the  govern- 
ment oflUials,  the  weight  of  opinion  is  against 
such  a  course.  Even  where  8<!hool  fees  are 
charged,  they  meet  but  a  stuall  portion  of  the 
tutal  expense.  On  an  average  for  the  whole  of 
Pnissia,  school  fees  furnish  90.58  per  cent  of  the 
cost  of  teaching  in  tlie  popular  schools ;  endow- 
ments, 13.02  per  cent ;  the  communes,  55.26  per 
cent;  au<l  the  slate,  13,14  per  cent.  In  some 
towns,  Cologne  for  example,  where  the  {lopular 
schools  are  not  free,  provision  has  been  made  for 
giving  free  instruction  to  poor  children  in  achoola 
by  thMBMives.  But  in  Berlin  the  children  of  the 
working  and  middle  classes  all  attend  school  to- 
gether. The  only  distinction  made  on  the  ground 
of  poverty  at  Berlin  is  that  school-books  and 
school- material  are  supplied  gratuitously  w^henever 
the  teacher  finds  that  the  child  cannot  afford  to 
buy  them. 
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But  throughout  Germany,  payment  is  the  rule, 
f^ee  schooling  the  exception.  The  popular  school 
is  a  municipal  thine,  and  is  paid  for  out  of  muni- 
cipal taxes.     No  sjjecial  school  tax  is  levied. 

In  Switzerland  there  is  also  a  constitutional 
provision  determining  free  schooling.  Article 
27  of  tlie  Federal  constitution  of  May  29,  1874. 
says,  "Primary  instruction  is  obligatory,  and  in 
the  public  schools  j^ratuitous."  So  jealous  are  the 
cantons  of  their  lo<:al  independence,  that  there  i» 
no  national  department  of  education.  Yet  each 
canton  has  complied  with  the  above  article  of  the 
constitution.  Mr.  Arnold  lakes  as  examples  can- 
ton Zurich,  which  is  Protewlant  and  industrial, 
and  canton  Lucerne,  which  is  u  mountain  canton 
and  Catholic  In  Lucerne  the  child  must  come 
to  school  at  seven  years  old,  and  may  come  at 
six:  hiB  day-nchool  course  lusts  until  he  is  four- 
teen ;  and  he  has  then,  unless  he  goes  to  some 
higher  -hcIiooI,  to  attend  a  fortbildungsschule  for 
two  years  more.  In  Zurich  the  child  must  come 
to  school  at  six  years  old  :  his  day-school  course 
lasts  until  be  is  twi4ve  ;  nud  he  must  then  spend 
three  years  at  an  ergnmntigschule,  besides  an 
hour  a  week  at  a  singing-sehonl.  All  these 
schools  are  free,  and  in  canton  Lucerne  the  hi>{her 
flch<x)ls  are  free  ako.  Reli^ous  iostructiou  is 
given  in  the  popular  schools  in  the  several  cantons 
according  to  the  fnitb  of  the  majority.  Catholic 
instructiou  is  given  in  Lucerue,  l^oleTitfint  in  Zu- 
rich. There  is,  aceordinjj;  to  Sir.  Arnold,  no  un- 
fair dealing,  no  proselytizing,  no  complaint.  In 
Switzerland  there  is  no  separate  provision  for 
dirty  and  neglected  children,  lieeause  there  is  no 
such  class.  Fifteen  years  ago  there  were  1,500 
pupils  attending  the  great  town-school  of  Lucerne  : 
now  there  are  3,300.  "  I  regnnl  free  schooling, 
liowf  ver,"  says  Mr.  Arnold,  '•  rather  as  a  part  and 
sign  of  the  movement  of  advance  in  popular  etlu- 
cation  than  as  itself  (he  cause  of  the  movement." 

In  France.  Mr.  Arnold  found  that  the  (>ayment 
of  fees  in  public  primary  schools  was  abulished 
in  1881,  and  that  atteu<lance  at  school  is  obliga- 
tory for  children  of  Ijotb  sexes  between  the  ages 
of  six  and  thirteen.  This  is  ascribed  to  no 
constitutiunal  provision,  as  in  (Jermany  and 
Switzerland,  but  to  ful/'e  (liniocratiqne,  a  mov- 
ing cause  at  which  Mr.  Arnold  sneers  a  little. 
No  religious  instruction  is  allowed  in  these 
echools,  for  democracy  in  France  is  at  war  with 
clericalism.  The  result  is  that  there  is  much 
complaint,  and  rival  schools,  established  by  pri- 
vate efiFort,  are  numerous.  The  Catholics  alone 
hive  raised  for  their  schools  in  Paris  over  15,000,- 
000  francs  in  the  last  six  years,  and  at  the  present 
time  educate  in  their  schools  one-third  of  all  the 
school-children  of  Paris.     As  to  how  these  public 


primary  6ohcx>ls  are  supported,   tlie  report  sms. 
marizes  thus :  "The  communes   had  foftneri;  fi» 
maintain  their  primarj'  schools  out  of  tiiwr  nwB 
resources,  8ii|ipleniented,  if  Dec^««5ary,  by  an  ad- 
dition of  four  centimes  to  the  four  direct  t.HX^  fT 
the  commune  ;  further  supplemented,  if 
sary,  by  an  a<]dition  of  four  centimes  t 
direct   taxes  for  the   department  ;    sup 
finally,  if  still  necessary,  by  a  grant  frooi 
These  eight  centimes  for  the  coniinune  aad 
partment  have  now  been  made  regular  and  I 
taxes  |>a id  to  the  etate.     Since  1882  thes(«te] 
relieved  of  all  further  charge  for  their 
schools  those  communes  which    cnuld   not 
such  charge  out  of  their  own  resources.     Only  I 
five  chief  cities  of  Fnince  have  undertaken 
meet    it,  —  Paris,   Lyons,    Marseilles,    Btinlenoi," 
Lille.     In  all  the  other  commune's  < >f  Fr&uc«lW 
cost  of  primary  iuetruction  is  met  out  of  the  putr* 
lie  taxes  by   the  stt^te.      When,    there! on*,  it  i» 
asked  how  the  lower  classes  feel  the  weight  «f  tbr 
expenditure  on  education,  the  uiism  er  must  l#,  •» 
far  as  they  feel  their  shnie  in  the  general  tiixati«a 
of  the  country  to  be  increased  liy  it.     And  ikk 
prolMibly  they  do  not  feel  at  alL" 

Mr.  Arnold  found  a  very  large  iocre«tse,  both  io 
the  outlay  for  primary  schools  and  in  the  nutnk*f 
of  children  attending  them,  since  he  last  a» 
them  in  iSoft.  At  present  the  stat<>  bears  niw- 
tentim  of  the  annual  expeost^-  of  primary  iDsiruc- 
tion,  and  siH»nd8  over  80.(X>C>,000  fnin«?s  on  U. 
The  municipality  of  Paris  bad,  in  18S4.  361  j«>- 
niarj  schools,  with  accommodations  for  l^l.TW 
scl)olai"s. 

The  second  subject  of  inquiry  related  to  lh» 
quality  of  the  education  given  ;  and  Mr.  Ani«U 
speedily  found  that  the  suggestion  of  his  nffirjst 
instructions,  that  he  determine  this  by  liaving  tht 
teachers  set  papers  in  arithmetic  and  dicLatioa  ta 
the  model  of  those  set  iu  England,  could  oitf  I* 
carried  out,  l>ecanse  the  whole  spirit  and  roufw 
of  teaching  was  opposed  to  setting  in  school-boBn 
a  number  of  sums,  and  leaving  the  children  to  Ai 
them  by  themselves.  So  Mr.  Arnold  detenniwd 
to  secure  an  answer  to  this  question  by  seetnf 
and  hearing  what  the  scholars  did  ;  and  the  popo- 
lar  schools  of  the  free  city  of  Hamburg  he  chiW 
for  the  test.  He  concludes  that  in  Ci«rtuiB 
echools,  as  a  rule,  the  programme  is  fuller,  ibt 
course  longer,  and  the  instruction  better,  tliss  it 
England.  The  methods  of  teaching  fteem«(i  RMt 
gradual,  more  natural,  more  rational,  on  Ihew* 
tineut  than  in  England.  He  wrote  n^^^aio  ani 
again  in  his  notes,  *  The  childmi  human.'  A«M 
the  school  course  at  Hamburg,  we  read,  "Hi 
tixed  matters  of  the  course  are  religion,  Geroui 
language,  English  language,   nhjrrf  Wmqiii.  W^ 
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geoRTaphy.  natural  history,  arithmetic  and 
•a,  gpometry.  writing,  drawing,  einging, 
yumaatics.  English  must  be  taught  in  the 
M*  schools  from  the  third  class  upwards,  and 
h  oomes  in  as  an  optional  matter  (the*  only 
iind  to  take  it  the  consent  of  the  oberschvl- 
k  is  re<iuired.  The  two  lower  classes  have 
[>f  them  96  hours  of  acliooling  a  week,  the 
next  al)ove  them  lias  28.  the  four  higher 
b  bare  32  each.  Some  of  the  popular 
b  in  Hamburg,  like  those  in  Berlin,  meet 
%  day  only.     In  summer  the  schools  meet 

0  the  morning,  and  the  different  classes  go 

1  IS,  1,  or  3  on  different  dajrs  in  the  week, 
beach  class  shall  make  itri  proi)er  number  of 

r  hours.     In  winter  they  meet  at  y  and  go 
or  Inter.     No  week-day  is  a  holiday,  like 
day  with  us  and  the  Thursday  with  the 
Other  schools  have  two  daily  meetings, 
to  11  or  12,  and  from  2  to  4,  the  profM?! 
?r  of  hours  for  each  class  l>eing  again  al- 

roade.  Local  convenience  determines 
er  the  school  shall  have  two  daily  meet- 
ir  one.  The  pressure  which  the  long  at- 
kce  from  8  to  2  or  from  &  to  3  would  seem 
li|»xercise  is  reme^lied  by  an  arrangement 
^■onnd  general  in  Oernuin  countries,  and 

*orks  very  well.  At  the  end  of  each  hour 
ass  disperses  to  the  corridors  and  pluy- 
1,  and  the  teachers  to  the  teachers'  nieet- 
9ai.  In  ten  minutes  a  hell  rings,  and  the 
I  and  teachers  re-a.ssemhle  refreshed.  How 
the  work  of  8  l<"ng  morning  in  lightened  by 
mple  plan  may  be  ob^ierved  by  any  one  of 

experience  who  will  pass  a  morning  In  a 
in  or  Swiss  school.'* 

Serman  grammar  the  children  learn  the 
Bion  of  nouns,  comparison  of  adjectives,  and 
^ion  of  verbs.  In  history,  where  the  pre- 
laim  is  to  make  the  pupil  acijujunted  with  the 
lent  persons  and  points  in  the  development 
ikind  in  general,  and  of  the  German  nation 
Licular,  biographical  notices  forin  the  prin- 
tubject-matter.  In  religion,  parables  and 
k  are  learned  and  said  by  heart,  and  in.struc- 

given  in  the  literary  history  and  transla- 
!  the  Bible.  Everywhere  in  GernLiny  Mr. 
I  thought  the  text^books  used,  good.  The  fcd- 
t  iMflsage  merits  quotation  in  full :  "  In  the 
ly  formative  and  humanizing  parts  of  the 
•work,  I  found  in  foreign  schools  a  perform- 
vhich  surprised  me,  which  would  be  prc^ 
id  good  anywhere,  and  \vhich  I  could  not 
J  corresjwnding  bcIiooIs  at  home.  I  am 
ig  of  literature  imd  ix>etry  and  the  lives  of 
eta,  of  recitation  and  reading,  of  history,  of 
\  languages.     Sometimeii  in  our  schools  one 


comes  acroBs  a  child  with  a  gift,  and  a  gift  is 
always  something  unique  and  admirable.  But  in 
general  in  our  elementary  schools  when  one  says 
that  the  reading  is  good,  or  the  French,  or  the 
historA',  or  the  acquaintance  with  ix>etry,  one 
makes  the  mental  reservaticni,  *g«:iod,  consider- 
ing the  class  from  which  children  and  tejjchers 
are  drawn."  But  in  the  foreign  schools  lately 
visited  by  me  I  have  found  in  all  these  matters  a 
fjerformance  which  would  be  pronounced  good 
anywhere,  and  a  performance,  not  of  individmils. 
but  of  classes.  At  Trachenberg,  near  Dres<len,  I 
went  with  the  inspector  into  a  schoolroom  where 
the  head  class  were  reading  a  ballad  of  Goethe, 
'  Der  Sanger.'  The  inspector  took  the  book. 
ask».'d  the  children  questions  about  the  life  of 
Goethe,  made  them  read  the  poem,  afiked  them  to 
compare  it  with  a  balla(l  of  Schiller  in  the  same 
volume,  '  Der  Graf  von  Hababurg.'  drew  from 
them  the  differences  ))etween  the  two  l>allads, 
what  their  charm  was,  where  lay  the  interest  of 
the  middle  age  for  us,  and  of  chivalry,  and  so  on. 
The  performance  was  not  a  solo  by  a  clever  in- 
spectisr  :  the  part  m  it  taken  by  the  children  was 
active  and  intelligent,  such  as  would  be  called 
good  if  coming  from  children  in  an  altogether 
higher  cla.««  of  scho4jl,  and  such  as  proved  under 
what  capable, teaching  they  must  liave  iK-en.  In 
IIam!)urg,  again,  in  English,  and  at  Zurich  in 
French,  I  heard  children  read  and  translate  a 
foreign  language  with  a  power  and  a  pronuncia- 
tion such  as  I  have  never  found  in  an  elementary 
school  at  home,  and  which  I  wliould  call  good  if 
I  found  it  in  some  high-cla,*8  schc»ol  for  young 
ladies.  At  Zurich.  I  rememl^er,  we  passed  from 
reading  and  translating  to  grammar,  and  the 
children  were  questioned  alwjut  the  place  of  pro- 
nominal objects  in  a  French  sentence.  Imagine 
a  child  in  one  of  our  popular  schools  knowing,  or 
being  asked,  why  we  say  on  me  le  retul,  but 
on  le  Ini  rend,  and  wliat  is  the  rule  on  the 
subject  t '' 

And  the  instruction  io  Ijetter  in  foreign  schools, 
l>et.'au.se  the  schools  are  l>elter  organized,  and  the 
teachers  Iwtter  trained,  than  those  in  England 
This  brings  us  to  the  third  general  subject  treat<e<l 
in  the  report,  —  the  status,  traioine,  and  pen- 
sioning of  teachers. 

To  liegin  with,  it  may  be  safely  .said  that  teach- 
ers in  Germany,  France,  and  Switzerland,  come 
from  the  same  clasps  of  8o<^iety  as  do  tenchers  in 
EnglRud.  For  mention  of  all  that  is  interesting 
and  valuable  in  Mr.  Arnold's  rejMjrt  about  the 
training  of  teachers,  we  have  no  space  :  but  we 
give  an  abstract  of  the  training  in  a  typical 
instance,  in  Snxony. 

The  training-school  course  there  lasts  six  yeare. 
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But  a  youth  enters  at  the  age  of  about  14,  with 
the  attainments  r<?quired  for  (vaBsiog  an  examina- 
tion for  the  entlaHmmgs-zeugniss,  or  certificate  of 
diRchars:e.  from  a  miUlere  volksschulc,  or  popular 
school  of  the  second  grade,  —  a  sohix"*!  whicLi  in 
Saxony  must  be  organized  in  at  least  four  claiides^ 
with  a  two-years'  course  for  each.  In  the  train- 
ing-school, inMtiuction  aud  lodging  are  free  i  a 
small  sum  is  paid  for  board,  but  a  certain  num- 
ber of  free  boardei-s,  '  gjifted  poor  children/  ai^e 
admitted.  To  the  trainiog-scliool  in  attached  a 
practising  Bcbool,  organize*!  as  a  mittlert'  nchule,  a 
middle  school  with  four  claa^ea  and  155  scholars. 
In  this  school  the  students  -see  and  learn  the  prac- 
tice of  te<iching.  Their  own  instruction  they 
receive  in  small  classes  which  may  not  have  more 
than  35  scholars.  Their  hours  in  class  may  not 
exce«l  3ft  a  tveek,  not  c^tunting  the  time  given  lo 
music.  The  nmtlers  of  instruction  are  religion, 
German  language  and  literature.  Latin,  geog- 
raphy, history,  natural  t:cience  both  descriptive 
and  theoretical,  arithmetic,  geometry,  pedagogy 
including  psychology  nnd  logic,  music,  writing, 
drawing,  and  gymnastics.  All  of  theae  matters 
are  obligatory,  but  after  the  first  year  studeuta  of 
proved  incapacity  for  music  are  no  longer  taught 
it.  One-third  of  the  teacLing-staff  of  the  train- 
ing-school may  be  distinguished  elementary  teach- 
ers %vitliout  university  training,  but  this  propor- 
tion is  never  to  be  eJcceeded.  Each  teaclier,  ex» 
elusive  of  the  director,  is  bound  to  give  2«  hours 
of  leaching  in  the  week.  There  are  half-yearly 
examinations  :  the  six  years'  term  may  }jf  length- 
ened by  one  year  for  a  student  who  is  deeme<J  not 
ripe'for  the  leaving  examination,  which  comes  at 
the  conclusion  of  the  course.  At  the  end  of  the 
course,  when  the  student  is  alxjut  20  years  old,  he 
undergoes  the  schulamtslaudklatenprufung,  or 
examination  for  office.  The  examination  is  both 
oral  and  in  writing,  and  tiunis  upon  the  work  of 
the  student's  course  in  the  training-school.  The 
examining  commission  is  composed  of  the  Min- 
ister's commissary,  a  church  commissary,  and 
the  whole  staff  of  the  training-college.  The  staff 
conduct  the  examination,  the  Ministers  commis- 
sary presides  and  superintends.  If  the  student 
passjes.  he  receives  his  reifezeugiiis»,oT  certificate 
of  ripeness,  and  is  now  (pialitted  to  serve  as  as- 
sistant in  a  public  iwipuSar  sch(Jol»  or  as  a  privat* 
teacher  where  his  work  h.as  nut  to  go  beyond  the 
limits  of  popular  school  instruction.  After  two 
years  of  service  as  assistant,  at  the  age  of  about 
32,  the  young  teacher  returns  to  the  training- 
school  and  presents  himself  for  the  wahlfahigkeiti- 
prilfung,  or  examination  for  detinitive  posting. 
For  this  examination  the  commission  is  composed 
of  the  Ministers  commissarv.  a  church  commis- 


sary,  the  director  of  the  (teminar,  and  either  two 
of  its  upper  teachers,  or  else  other  approved  scboo)- 
men  named  by  the  minister.  This  examinaliao 
again  is  both  written  aud  oral.  Mr.  Arnold  •!> 
tended  the  oral  t»art  on  two  days,  and  beard  nd 
saw  candidates  examined  in  religion,  musk, 
Oenuan  language  and  literature,  the  history  (d 
education,  pedagogy,  psychology,  lo£^ic>  ami  achnol 
law. 

Training-scbools  for  women  are  much  lo 
numerous  in  Germany  than  th(i»te  for  men.  1 
cause  women  are  much  less  used  in  tvscliii 
tlian  men  ;  the  presumption  being  tluit  wumful 
cannot  teach  satisfactorily  certain  matters  of  ax' 
struction  in  the  upper  classes  of  a  popular  srhftal. 
The  result  is  that  in  Prussia  there  are  1 15  trtinui;- 
schools  for  men,  and  10  for  wocuen  ;  in  SaxotiT, 
16  for  men,  2  for  women. 

As  to  teachers'  salaries  and  pensions,  cuistom 
and  law  vary  greatly.  In  Pmssia  in  li!iT8  Oa 
average  salary  of  a  schoolmaater  waa  £S1  t;2».  pa 
annum.  In  Berlin  the  average  salary  was  £103  3k. 
In  France  the  primary-school  teachers  muU  tite 
through  a  series  of  grades,  to  each  of  whkh  i 
fixed  salary  is  attached,  varying  froui  EUti  \a 
£48  for  a  man,  and  from  £28  to  £36  for  a  wooum. 
If  a  school- mistress  marries  in  Germany,  she  !<*• 
her  situation.  In  all  the  countries  vi^ted  br  Mr. 
Arnold,  teachers  have  retiring  perisions,  toestabhtk 
which  a  deduction  is  made  from  their  salary. 

Id  respect  to  the  fourth  and  lai^t  subje«:t  uf  ia* 
quiry,  that  as  to  compulsory  att<?ndance.  Mi.  Arnold 
quotes  Saxon  law  as  representative  for  &U  Ibeaooa- 
tries  vi?ited  by  him.    It  is  thus  :  •'  Every  chilJ  h» 
to  attend,  for  eight  years  uninterruptedly,  the  cow 
mon  popular  school  in  the  school  district  whnr»it 
resides  ;  as  a  rule,  from  thecompletiounf  the  sittfr 
year  uf  its  age  to  the  completion  of  its  fourt»> 
Chiklren   who  by  the  end  of  their  eightli   h-  ; 
year  do  not  attain  due  proficiency  in  the  pHnciptl 
matters  of  instruction,  that  is  to  Hay,  in  religitQ. 
the    German    language,    reading,    writing,    ani 
arithmetic,  have  to  attend  schocd  a  rear  )oog«r. 
The  holidays  for  the  popular  schools  in  Saxooj  m 
fixed  by  law.  and  amount  to  44  days  in  the  tew. 
In   general   the  school  meets  for  a  minimum  rf  | 
three  hours  in  the  morning  and  of  two  b^uftia  | 
the    afternoon.      *  Parents    and     guardlatu  Uf  { 
bound,*    says   the    law,    *  to    keep    childrtv  oC 
school   age  to  a   regular    attendance   in    schodi 
hours.      As   a   general   rule,    only    illness  of  tli» 
child,  or  serious  illnesa    in   the    child's    fainilji 
is  ground  of  excuse  for  its  missing  scluioL'  A^  , 
sences,  with  their    cau&es,  are  entered  dail/  bf 
the  teacher  in  the  8cho«)l  registers*     At  the  mJ<#  ] 
every   month   he   hands   a    list   of    them  to  ll»  * 
managers,  whose  chairman  ha£  tf>  bring,  n-itMi 
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Baj'B  after  the  end  of  tlie  month,  all  puniBh- 
baences  to  the  notice  of  the  ma^strate,  if  he 
IDt  previously  brought  the  parents  to  their 
if  an  admonition,  or  had  the  child  fetched 
pol  by  the  school  beadle,  to  whom  a  small 
due  from  the  parent  for  his  trouble.  If, 
rer.  the  matter  goes  before  the  magistrate, 
inctionary  inflicts  a  fine,  which  nuiy  go  as 
le  30b.,  and  if  the  fine  is  not  paid  the  penalty 
Dged  to  one  of  impriwinraent.  In  Saxony 
P'  prescribes  that  the  numlier  of  scholars  in 
\  shall  not  exceed  00,  and  that  the  QUinl:»er 
kolAFB  to  one  teacher  Bhall  not  exceed  120. 
joob  with  from  60  to  120  children,  therefore, 
naune  i«  not  rich  enough  to  do  more 
of  providing  teachers  than  the  law 
\y  re<piires,  two  classes  are  formed,  and  a 
ion  of  school  time  takes  place  for  each,  in 
to  allow  the  one  master  to  conduct  tbem 
ly." 

rural  population  greiitly  prefer  the  half-day 
as  it  ia  called,  because  they  thus  have  the 
ildren  at  their  disposal  for  half  the  day. 
Arnold  concludes  his  valuable  paper  with 
comments  :  1.  Tlie  retention  of  school  fees 
'«  very  important  matter  ;  something  can  be 
and  against  it,  hut  the  weight  is  in  favor 
retention  :  2.  Keep  improving  our  schools 
iudying  the  systems  of  other  countries  ;  3. 
Hze  the  secondnry  iiifltruction  not  only 
f  interest  of  that  instruction  itself,  but  in 
fttereet  of  popular  instruction.  This  last 
fk  applies  wnth  peculiar  force  to  education  in 

ited  States. 
^Arnold's  report  is  free  from  official  dryness, 
more  like  an  essay  than  a  government 
it. 


EDUCATIOXAL  JXSTJTUTIOyS    OF 
PRUSSIA. 

ITE  all  that  has  been  said  and  written  in 
intry  during  the  past  few  years  concerning 
ipe*.;live  merits  of  the  gyrnmmmn  and  the 
Hte,  there  are  very  few  educators  who  are 
In  diticribe  accurately  the  character  and  rel- 
Btatus  of  the  various  e<lucational  institutions 
|s»ia.  Therefore  tlie  following  summary  will 
value. 

the  head  of  the  education  department  in 
b  16  the  niiniHter  of  education,  whose  duty 
k>  look  after  the  administration  of  church 
ta  as  well.  In  each  of  the  twelve  provinces 
Iseia  is  a  proviiizial-»dinl-coUegmm,  having 
D  of  the  secondary  schools.  The  elementary 
■nary  schools  are  under  the  supervision  of 
rt  iMjardtt,  of  which  there  are  from  two  to 
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five  in  each  province.  Every  commune  is  com- 
f»elle<l  by  law  to  build  and  support  a  number  of 
elefnentary  schools  sufficient  to  provide  primary 
instruction  for  all  the  children  of  the  community. 
Where  the  means  are  not  sufficient,  a  grant  \& 
allowed  by  the  central  government.  The  aftsist- 
ance  of  this  sort  given  in  the  year  1885  amounted 
to  nearly  21,500,000  marks.  Jlie  insi)ection  of 
these  elementary  schools  is  very  thorough ;  and 
every  teacher,  no  matter  what  ^lia  grade,  must 
have  passed  a  goveniment  examination.  In  the 
towns  a  rector  is  placed  over  the  teachers  ;  in  the 
country  a  local  schtjol  inspector,  usually  a  clergy- 
man, act«  in  the  same  capacity.  These  rectors 
and  local  inspectors  are  under  the  surveillance  of 
district  in8i)ector8.  Gradually  laymen  are  super- 
seding clergymen  as  incuml)ent8  of  these  district- 
inspectorships.  The  flistrict  iiisj^eetors  rej)ort  to 
the  district  boanls,  and  these  thetnselves  not  in- 
frequently overlook  the  insi^ei^-tors'  work.  In  the 
eye  of  the  law,  all  pchixils,  no  matter  what  they 
teach,  that  have  no  berechtiffitng,  —  a  term  usetl 
to  express  the  privilege  of  preparing  students  for 
an  examination  the  passing  of  which  shall  al:>solv« 
from  part  of  the  full  i>eriod  of  military  service,  — 
are  elementary  schools.  All  schools  having  be- 
rechtigtmg  are  classed  as  high  schools,  and  are 
under  the  administration  of  the  above-mentioned 
proinmial-achtii-collegien ;  and  in  this  way  the 
high  schools  are  very  closely  connected  with  the 
military  systeai.  After  1813,  military  service  was 
made  compt>lsor>'  for  every  Prussian,  The  period 
of  service  in  the  standing  army  is  tliree  years  : 
but  thtwe  who  have  received  a  higher  education 
have  the  privilege  of  serving  one  year  only,  if  they 
apply  to  the  authorities  at  the  proper  time.  These 
are  the  so-called  *  one-year  volunteers '  (dnjahrige 
freiunUiger).  They  receive  no  pay,  and  must  keep 
themselves.  In  order  to  increase  the  intellectual 
standard  of  the  army,  and  also  to  reduce  ex|)ense8, 
the  high  schools  have  the  right  {iTerechtigting)  to 
grant  certificates  for  one-year  volunteers. 

These  high  schools  are  of  various  kinds,  and  in- 
clude, V,  the  gymnasien  :  2",  the  pi'ty-gijmunsmi , 
3°,  the  real-gym nasien  (formerly  known  us  real- 
schtden  of  the  first  class) ;  4'^.  tlie  rfat-piu-gifmna- 
sien  :  5^,  the  nbt^r-rrolsvliHlen  :  tF,  the  rvohrhulen  ; 
7*^,  the  fiigher^mrgher  ttchiXth,  and  a  few  iiMldstria! 
and  agricultural  schoolts. 

The  progymna-fium  is  merely  a  gymuashnn 
without  the  highest  class,  and  the  reiil-pro-ijymnft' 
sitim  and  the  realschule  stand  in  similar  relation 
to  the  real-ffi^mna^ium  and  the  ober-reolsefitde. 
Those  students  who  have  satisfactorily  attende<l 
for  one  year  the  second  class  of  a  gyinnafnum, 
real-gymnasium,  or  an  ober-retilachtile,  or  the  first 
class  of  a  pro-gj/mnasium,  a  real-pro-gymntmium. 
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or  a  reaUchtde,  are  entitled  to  a  one-year  volunteer 
certificate.  In  the  case  of  the  higher-burgher 
schools,  and  such  others,  excepting  the  above 
named,  as  have  the  right  to  grant  the  certificate, 
its  acquisition  is  made  to  depend  on  the  final  ex- 
amination at  the  completion  of  the  course. 

The  following  table  will  show  the  various 
studies  pursued  in  the  several  kinds  of  higher 
schools,  and  the  proportion  of  time  allotted  to 
each.  The  figures  represent  the  number  of  hours 
per  week  —  taking  all  the  classes  together  —  given 
to  the  subjects  named  :  — 


as  to  positions  in  civil  life  are  poeseased  by  i 
but  these  privileges  are  by  no  means  the  sam 
all. 

The  final  examination  certificate  {reifezem 
entitles  the  holder  to  the  following  privileges 

I.  That  of  a  gymnasium,  l**,  to  enter  anj 
versity,  and  to  compete  in  any  examinatioi 
positions  in  the  higher  divisions  of  the 
service  ;  2",  to  enter  the  technical  hiRhschoo 
engineering  at  Berlin,  Hanover,  and  Aix-la- 
pelle,  and  to  admission  to  the  government  ei 
nations  for  engineering  in  all  its  branches :  i 
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Singing  and  gymnastics  are  taught  in  all  these 
schools  after  the  regular  school-hours,  which  are 
from  eight  to  twelve,  and  from  two  to  four  o'clock, 
and  Hebrew  is  similarly  taught  at  the  gymnasien 
to  future  students  of  theolo;iy. 

It  will  be  observed  that  the  real-gymnasium 
differs  from  the  gymnasium  in  teaching  no  Greek, 
in  adding  English  to  the  course,  and  in  reducing 
the  time  given  to  Latin.  Tlie  time  thus  taken 
from  the  classics  is  given  to  French,  German, 
mathematics,  physics,  chemistry,  and  drawing. 
The  ober-realschule  omits  Latin  and  Greek  entirely, 
greatly  increases  tlie  instruction  in  French,  and 
adds  to  the  courses  in  English,  drawing  and  the 
sciences.  The  higher-burgher  schools  have  only 
a  six-year  course  instead  of  a  nine-year,  and  the 
studies  occupy  the  times  shown  in  the  table.  Some 
of  these  secondary  schools  liave  vorschnlen  at- 
tached to  them.  Into  the  secondary  schools, 
children  do  not  enter  l>efore  the  completion  of  the 
ninth  year ;  and  they  are  re<iuired  to  possess  an 
ability  to  read  easily  I^atin  and  German  text,  a 
knowledge  of  the  i>arts  of  speech,  a  legible  hand- 
writing, ability  to  write  a  dictation  exercise  with- 
out too  many  mistakes  in  si)elUng,  an  accuracy  in 
using  the  four  fundamental  rules  of  arithmetic, 
and  a  general  acquaintance  with  the  historical 
events  narrated  in  the  Old  and  New  Testaments. 

Besides  the  herechtigung tor  one-year  volunteers, 
which  all  these  high  schools  possess  under  the 
conditions  named  above,  certain  other  privileges 


enter  the  academies  of  mines  at  Berlin  and  ( 
thai  and  the  affiliated  technical  high  school  al 
la-Chapel le,  and  to  admission  to  the  examini 
for  the  first-class  certificates  in  the  departi 
of  mining  and  smelting  :  4°,  to  enter  the  a^^' 
of  woods  and  forests  at  Eberswalde  and  Mc 
and  to  admission  to  the  higher  examinatio 
this  department ;  5*^,  to  admission  to  the  first 
posts  in  the  post-office,  from  postma^iter-gc 
downward. 

II.  That  of  a  real-gymnasium,  1**,  to  a 
lectures  at  a  university  with  a  view  to  matrii 
ing  in  the  philosophical  faculty  for  the  purjx 
pursuing  the  study  of  mathematics,  the  m 
sciences,  or  modern  languages  ;  3^,  to  adiui 
to  the  examinations  mentioned  under  I.,  C 
4°,  5°. 

in.  That  of  an  ober-realschule,  V,  toadmi 
to  the  examinations  mentioned  under  I.,  2^ : 
to  admission  to  the  same  studies  and  ezao 
tions  to  which  the  certificate  of  a  real-gymna 
entitles,  on  condition  of  jtassing  a  special 
amination  in  Latin. 

IV.  That  of  a  real-pro-gymnasium,  chiefl 
unconditional  admission  to  the  highest  ' 
{prima)  of  a  real-gymnasium. 

V.  That  of  a  realschule,  1**,  to  nomination 
civil-service  posts  in  provincial  administratioo 
in  the  railways ;  2",  to  nomination  to  clerks 
in  the  department  of  mines  and  smelting ;  3* 
nomination  as  a  land-surveyor  ;  4**,   to  admid 
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i  examinations  for  apothecary,  on  condition  Ibat 
atin  has  been  an  obligatory  subject. 
VI.  That  of  a  pro-ffyinnasnujit,  I'',  to  admission 
<  the  examination  for  apothecary  ;  2**,  to  udmiH- 
ion  to  indui^rial  technical  soImmjU. 

VU.  That   of  a   higher-burg  fur  school,    I*,    to 

itond  an  industrial  or  tw^hnitvd  8<.hool :   2**,    to 

oaiinatjiin  for  junior  clerkships  in  the  luw  •.•ourtu  ; 

to  a<JuiiB8ion   to    Che    examinalionB    for    art 

L'bers  :  4*^,  to  admission  t<»  tiie  liigh  »ch(K>l  for 

iiusic  in   Berlin  :  5",    to   nomination   for  junior 

eia  m  the  post-office. 

The  high  8ehrx>!s  are  supported  by  the  state,  by 
!  commune,  or  by  both.  If  supported  by  the 
ftte  alone,  they  are  known  as  royal  high  ech<>ols>. 
In  the  bmlget  for  1885-86  the  state  subsidy  for  the 
high  schools  amounted  to  4.712.118  marks. 


THE  SOURCE  OF  THE  MJSSISSIPPL 

The  readers  of  Sciirjice  will  recall  our  onuounce- 
Dent  a  few  weeks  a^o,  of  the  desjiatch  of  an  ex- 
iloring  party  to  the  head  waters  of  the  Missts- 
jlppi  River  to  examine  and  locate  all  the  streams 
ad  lakes  tributary  to  Lake  Itascji.     Our  exploreitj 
Btve  now  accomplished  their  task,  aikd  we  have 
eived  from  them  a  detailed  reitort,  and  a  map 
'  the  entire  region,  which  includes  the  ba^in  of 
keltaaca. 

This  map,  which  we  have  engraved  on  the 
Je  of  about  one  mile  to  the'int'h,  divided  into 
ctions  correa|)onding  with  the  U.  S,  laud-ufflce 
urveys,  is  presented  herewith.  Other  maps*  are 
presented  for  the  fuller  explanation  of  the 
I  of  the  rei>ort. 
Preliminary  to  the  rejtort,  it  is  proper  that  we 
«liould  make  some  statement  of  the  con^idera- 
glons  which  let!  to  the  desi)atch  of  this  party, 
here  have  been  a  number  of  explorations  and 
^xcurtiions  to  the  head  waters  of  the  Mississippi 
during  the  present  century.  Of  these,  we  have  a 
more  or  leas  accurate  record  of  the  trip  of  Mor- 
on in  1804  ;  of  Schoolcraft  in  1833  ;  of  Nicollet 
1836  ;  of  Charles  Lanman  in  lls46  ;  of  the  Ayers 
1849;  of  William  Bungo  in  18«ij ;  of  Julius 
ambers  in  1872  ;  of  A.  H.  Siegfried  and  his 
ty  in  1879 ;  of  W,  E.  Neal  in  1880  and  again  in 
HeSl  ;  of  Rev.  J.  B.  Giltilian  and  Professor  Cooke 
in  May.  1881 :  andof  Captain  Glazier  in  July,  1881. 
_We  also  have  the  maps  of  tlie  government  sun-ey- 
1  who  spent  two  weeks  in  this  towuship  in  Se[>- 
ismLier  and  October,  1875,  and  the  papier  of  Mr. 
^.  E.  Garrison,  contributed  by  him  to  the  tenth 
nual  report  of  the  State  geological  survey  of 

aeaota,  for  the  year  1880. 
Of  these  explorers,  we  know  that  Nicollet  care- 
fully explored  all  the  fee«lers  of  Lake  Itasca  ;  that 


Chaml:»ers  explored  Elk  Lake,  which  he  called 
Lake  Dolly  Varden  ;  and  that  Messrs.  Gilhllan, 
Cookf .  and  Morrison,  proceeding  from  the  south, 
also  visited  the  sources  of  the  lake  lying  in  that 
direction.  Therefore,  as  to  the  general  facta  re- 
garding the  size  and  clmracter  of  the  basin  of  the 
lake,  we  did  not  hope  to  a«ld  any  considerable 
amount  of  information  to  that  already  possessed. 
But  of  ail  these  parties  of  explorers  aiid  survey- 
ors, it  is  safe  to  say,  that,  with  the  exception  of 
Nicollet  and  the  government  land-office  survey- 
ors, there  has  Wen  little  attempt  at  accurate  inves- 
tigation. Only  these  two  have  added  auV  thing 
material  to  what  Schoolcraft  told  the  world  in 
1832.  It  is  well,  therefore,  to  note  the  difference 
in  methods,  of  these  two  principal  explorations  of 
the  Itasca' basin. 

"  Nicollet  was  a  trained  scientist,  but  he  worked 
under  limitations  ;  and  very  sensibly,  also,  with  a 
limited  and  detioiile  purpi»i<j.  His  work  was 
mainly  done  alone,  and  his  chief  instruments 
were  the  thermometer,  the  barometer,  the  sex- 
taut,  and  the  compass.  Hence  he  gives  us  details 
of  temi>ei-ature,  elevation,  latitude,  longitude,  and 
the  general  direction  of  the  imrts  he  visited.  He 
rarely  used  the  chain  —  if,  indeed,  he  carried  such 
a  piece  of  property.  His  details  of  distance  were 
either  estimated  —  as  in  the  case  of  a  day's  tramp 
or  of  an  object  within  sight  —  or  figure*!  out  by 
mathematical  rules,  as  when  he  computed  the 
length  of  a  section  of  the  river  from  the  data  of 
the  latitude,  longitude,  and  the  direiilion  from 
eacli  otlier  of  a  given  number  of  points  in  its 
course.  Hence  his  outline  of  the  course  of  a 
river  or  creek,  or  of  tiie  form  of  a  lake  <>r  pond, 
was  only  as  accurate  as  might  l^e  exf>ected  from 
a  trained  explorer,  whose  eye  was  acruslonied  to 
take  in  and  measure  distance,  direction,  and  form, 
on  a  lar^e  scale,  and  under  a  thousand  varying 
(.■onditions.  In  the  matter  of  genenil  rtdief  furms, 
and  the  general  trend  and  drainage  uf  the  country, 
he  was,  without  doubt,  the  best  equipped  and 
most  competent  single  explorer  who  has  under- 
taken the  study  of  our  country  :  and  his  work  has 
been  of  inestimable  value  to  hundreds  of  thou- 
sands who  never  heard  of  his  name.  So  far  aa 
relates  to  the  subdivision  of  areas,  and  the  survey- 
ing and  platting  utf  the  surface  of  the  land,  con- 
sidereil  as  Ji  horizontal  plane,  his  work  did  not 
profess  to  have  any  accuracy  or  value  whatever. 

**  On  the  other  hand,  this  last  is  the  chief,  if  not 
the  only,  object  of  the  government  land  surveyors. 
Their  instructions  are  limited  and  sjiecific.  Tliey 
take  no  note  whatever  of  relief  forms :  they  fol- 
low up  and  trace  only  the  streams  and  ponds  in- 
tercei»ted  by  the  Imundary-lines  of  sections.  In 
the  matter  of  horizontal  area,  in  the  meandering 
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of  Isikee  and  navigable  streams,  and  in  the  general 
platting  of  the  land,  they  are  proverbially  tpU- 
able ;  but  there  is  absolutely  no  account  taken  of 
elevation,  and  the  drainage  or  trend  of  the  land 
can  only  l>e  inferred  from  the  course  and  direc- 
tion of  the  streams  enooiintered  in  ranning  the 
section  lines. 

'•  Nicollet's  exploration  was  made  in  1836,  be- 
fore a  surveyor's  stake  had  been  set  within  the 
limita  of  BiinneeotA.  The  government  surveyors 
of  1875  perhaps  never  heard  of  Nicollet,  and  cer- 
tainly had  no  thought  of  supplementing  or  verify- 
ing his  work." 

In  addition  to  the  discrepancy  note<i  above,  an- 
other element  of  uncertainty  has  been  intrtxluced 
by  the  effort  to  maintain  the  claims  of  Captain 
Glazier  as  the  discoverer  of  a  new  lake,  unknown 
before  his  visit  to  the  Itasca  region  in  1881.  In 
order  to  maintain  this  claim,  it  is  necessary  to  set 
aside  entirely  the  umip  of  Nicollet,  to  discre<lit  the 
work  of  the  goveramt-nt  surveyors,  and  to  ignore 
Garrison,  Siegfried,  Oilfillao,  and  every  other  ex- 
plorer who  has  been  to  this  region  during  the  last 
hall  century.  With  a  do»en  trustworthy  parties 
on  one  side,  maintaining  the  general  accuracy  of 
Nicollet  and  the  government  land-office  map,  and 
with  Captain  Ctlazier  and  his  friends  alone  on  the 
other  side,  it  was  not  difficult  to  decide  where  the 
truth  lay.  But  aa  no  one  had  yet  attempted  to 
make  an  accurate  survey  of  the  topographical 
features  of  this  region  in  the  light  of  a  govern- 
ment survey,  and  as  Nicollet's  work  was  simply 
topographical,  without  any  attempt  at  accurate 
platting  of  areas,  there  was  plenty  of  rtX)m  for 
Captain  Glazier,  or  any  one  else  who  chose,  to 
come  in  and  advance  all  sorts  of  claims.  If.  as 
was  cluimcil  by  Mr.  Pearce  Giles  on  l>ehaif  of  Cap- 
tain Glazier,  there  was  found  three  or  four  miles 
south  of  Lake  Itasca  another  tributary  lake,  two 
miles  long  and  ft  mile  and  a  half  wide,  this  cer- 
tainly could  not  he  Elk  Ltike,  or  any  other  lake 
laid  down  in  the  government  survey.  But  if,  as 
described  by  another  of  his  friends,  Captain  Gla- 
zier's lake  wait  less  than  half  a  mile  south  of  Lake 
Itasca,  it  was  undoubtedly  Elk  Lake,  —  the  same 
that  Nicollet  shows,  wiih  its  three  feeders,  on  his 
map  deposiieiJ  in  the  ivlhi.-e  of  engineer  at  Wash- 
ington,—the  pame  th.'it  Chaml^ers  visited  and 
named  Dolly  Varden  in  1972,  —  the  svne  that  the 
government  surveyors  accuratfly  outlinetl  and 
named  Elk  Ltike  in  1875,  —  the  same  th}»t  the  Rev. 
Mr.  CSilfilfan  and  Professor  Cwike  explored  and 
named  Lake  Breok  in  May,  1881. 

But  it  was  not  simply  to  prove  or  disprove  the 
truth  of  Captain  Glazier's  claint,  that  we  made 
this  effort  at  an  accurate  toiwgraphical  survey  of 
this  region,     Nicollet   has   furnished   us   with  a 


map  and  a  report  of  his  explorations  of  U»« 
of  the  Mississippi,  and    these  explorationfl 
been  a  matter  of  history  for  fifty  years, 
maps  have  been  public  documents,  ac?ceastble  I 
everyt)ody  ;  and  we  believe,  that,  if  his  work  t»  t«i| 
be  discredited,  it  should  only  be   after  tlie 
careful  and  accu'rate  survey.       The  gnvemn 
surveyors  also  were  charged  with   li 
overlooked  a  lake  of  more  than  a 
extent,  lying  several  mdes  Routh  of    l-^ikt.  lli 
If  these  government  officers  are  not  to  be 
upon  to  give  us  accurate  maps  and  honest  semrrJ 
it  is  time  that  the  f>eople  should  know  it ;  it  i«  tin 
that  geographers  and  map-makers   should  kiii'» 
it  ;  and  we  knew  of  no  w*y  so  aatisfacCorj  i 
careful  review  of  the  work,  both  of  NicoHeli 
of  the  government  surveyors.      And  this 
afforded  us  an  r»pf>ortunity  to  correct  the  ooe  I 
the  other,  in  case  they  were  each  resattODablj  i 
rect  in  their  respectivt*  fields  of  work. 

We  are  glad  to  be  able  to  report  that  the  mu 
careful  running  of  the  lines  of  the  gorer 
surveyors  have  prove*!  the  almost  absolute  atrv- 
racy  of  their  work.  Our  explorers  were  also  abie 
to  detect  and  to  account  for  some  interesting  minor 
inaccuracies  of  the  land-office  plat  of  this  towT*- 
ship;  but  it  was  well  worth  the  making  of  tl» 
error  to  discover  the  remarkable  natural  ph*^ 
nomenott  whereby  this  was  fully  explained.  W* 
refer  to  the  underground  paasuge  of  the  flmua 
on  the  section  line  between  sections  21  and  22.  by 
which  the  government  surveyors  were  deoeivvi 
and  led  into  tlunking  that  the  stream  did  not  fa» 
out  of  section  23  at  all.  but  kept  north  through  tin- 
western  i>art  of  that  section. 

It  is  also  a  cause  of  satisfaction  to  find  tho  m\\' 
stantial  accunncy  of  Nicollet's  refx»rt  and  map  di 
this  region.  There  are,  it  i<*  true,  manifest  dis- 
crepancies between  his  lines  and  those  of  tt» 
govi-rnment  survey.  Lake  Ilasca  is  much  bnntbfi. 
Elk  Lake  much  smaller,  proportionally  tm  h» 
map  than  on  the  map  of  the  )?ovemment  survry, 
and  the  latter  is  found  to  be  correct.  A  bupr 
share  of  this  variation  is  due  to  the  fact  tki! 
Nicollet  made  his  surveys  by  the  eye  entirely,  an^ 
many  of  hi?*  drawings  of  the  wjurae  of  the  str«ia» 
and  the  contour  of  laki'S  were  made  upon  bln*b- 
bark,  and  only  transferred  to  papt'r  aftcrwiuiU. 
But  beside  this  explanation,  our  explorers  »i«^ 
found  reason  to  believe  that  Itnsca  lj»ke  wa«  •< 
one  time  several  inches  higher  than  it  is  now ;  tta4 
if,  on  the  other  lumd.  Elk  Lake  was  once  *rt  i 
lower  level  than  now.  the  two  cctnitng  togjrthrf 
would  account  for  the  difference  in  form  thff 
exhilnt^  in  18:16,  aa  compared  with  their  pnaeit 
outlines. 

According  to  Mr.  GiltUlan,  tl»e  Indian*  < 


Lake,  Oabukeffumag^  which  ineanB,  '  water 
th  jute  off  to  one  side  *  of  another  lake :  that 
ranches  or  projects  out  from  it  like  a  finger 
1  a  han<I.  This  would  indicate,  that,  when 
name  was  given  to  it.  Elk  Luke  waa  sinjply 
rni  or  Uiy  putting  out  from  Lake  Itasca,  and 
with  the  filling-up  of  the  channel  between 
two,  and  the  lowering  of  the  level  of  Itanca, 
diflference  in  level,  which  amounts  to  only 
leen  inches,  contributed  to  make  the  one  lake 
net  from  the  other,  and  a  feeder  to  it. 
'e  may  briefly  sum  ap  the  results  of  this  ex- 
ition  to  be :  — 
The  confirming  of  the  substantial  accuracy  of 

the  ifovemment  survey. 
rhe  proof  of  the  general  correctnefis  of  Nicol- 
let's report  and  map, 
Nicollet'H  creek  is  Rtill  by  far  the  largest  afflu- 
ent of  Itasca,  ton tribu tint; about  three-fourths 
of  the  regular  fterenninl  inflow  of  water. 
it  «in  l)t!  traced  beyond  the  point  to  which 
J^icollet  followed  it  to  the  lake  that  heads  in 
ion  34,  Tp.  143  N.,  R.  86  W.  5th  meridian; 
at  this  point  it  is  92  feet  above  the  level 
of  Lake  Itasca. 

'ollowing  its  windings,  it  is  also  the  longest 
tributary  of  Lake  Itasca  ;  and  therefore, 

the  largest  and  longest  tributary  stream, 
and  the  one  moat  elevated  in  ile  source,  it  is 
entitled  to  be  called  the  upper  course  of  the 
Mississippi. 

neiderable  changes  have  taken  place  in  the 
nature  of  the  streams  in  thi-^  region  since  the 
exploration  of  Nicollet,  but  these  are  all 
easily  accounted  for  by  natural  causes. 
le  princr|ial  tributaries  of  Lake  Itasca  are  fed 
by  springs,  artesi^in  in  their  character,  which 
have  their  reservoirs  in  the  strata  of  the  hills, 
and  in  lakes  and  ponds  probably  miles  to  the 
south  and  west. 

'here  is  no  large  lake  directly  tributary  to  Lake 
Itaacs,  five,  four,  three,  or  two  miles,  or  even 

I  one  mile  south  of  that  lake  ;  and  Ellk  Lake, 
whose  shore  is  only  a  stone's  throw  from 
Itai«ca  (350  feet),  is  the  only  tributary  lake 
within  the  Itasca  basin  which  has  an  area  of 
more  than  40  acres. 

ik  Lake,  with  its  feeders,  is  clearly  shown 
on  Nicollet's  map  of  1836-37.  Its  position  is 
more  accurately  given  than  on  Glazier's 
map  ;  its  distance  from  Itasca  is  tinucb  nearer 
to  tmth  ;  and  as  to  its  size,  Nicollet  has 
drawn  it  about  as  much  too  small  as  Glazier 
drew  it  too  large. 

.ptain  Glazier  has  added  nothing  to  what 
Nicollet's  map  presents  to  us.  On  the  other 
hanii, 
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12.  Glazier  shows  us  nothing  of  Nicollet's  creek 
whidi    is    the    main    tributary  of    Itasca ; 
nothing  of  the  eastern  fee<ler  of  Elk  Lake, 
which   is  the  main  source  of    its  waters ; 
nothing  whatever  that  is  not  misleading  and 
worse  than  worthless. 
But  what  is  the  use  of  seriously  going  over  this 
subject?    Whatever  of  merit  or  accuracy  there  is 
in  Captain  Glazier's  map  is  not  in  the  slightest 
degree  due  to  any  thing  done  by  him,  or  to  any 
erudition  possessed  by  his  gruide,  Che-no- wa-ge-sic. 
His  map,  as  be  has  published  it,  was  drawn  and 
engraved  by  Mr.   G.  Woolworth  Colton  of   this 
city,  and  was  made  as   near  like  the  govern- 
ment surveys  as  Captain  Glacier  would  permit. 


LAKE  ITASCA 
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The  public  will  never  be  permitted  lo  gaze 
ujton  the  miserable  travesty  on  geography  and 
map-making  which  Glazier  took  to  Mr.  Colton 
to  be  doctored  up  and  put  in  shape.  But 
it  will  be  inlereste<l  to  read  Mr.  Col  ton's 
account  of  how  he  became  the  innocent  acces- 
sory of  the  Glazier  fraud.  The  following  is  an 
extract  from  a  published  letter  of  Mr.  Colton,  to 
be  round  in  the  Ameriean  canoeist  for  November, 
1880t  — 

"  When  Glazier  came  lo  me  in  the  fall  of  1882 
with.his  very  rough  map,  to  talk  of  his  claim  and 
to  give  us  the  geographical  data  for  adding  hia 
streams  and  lake  to  our  maps,  I  saw  at  once  that 
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ho  wa«  olaiiuini;  what  did  not  belong  to  him,  and 
90  told  him.  Then  I  it^ferreti  to  my  copy  of  U.  S. 
land  inirveys"  (of  which  I  cx>py  everjf  one  that 
onten*  the  p>neral  land-oifice  in  Washington,  on  a 
m*uU»  of  one  mile  to  one  inch,  with  my  own  hand), 
and  Hhoweii  him.  under  date  of  March  20,  1976. 
my  ix>py  of  sectionizetl  plats,  covering  not  only 
the  n^gion  rt»ferred  to.  N\w.  143  an«l  148.  N.  R.'. 
:)6  W..  x%th  Pin.  mer..  Imt  all  the  rest  of  the  area 
iwertnl  by  his  route  to  and  fTV>m  the  lake.  He 
exprtn«te^l  surpris««  at  the  facts  shown  him.  and 
iMid  ho  n«gr«HttHi  exctHvUngly  that  he  had  not 
km»wn  them  U»fiHv  he  went,  for  such  maps  ^ould 
have  hel|HHl  hini  grt>aily  in  determining  many 
^liNwtions  of   geography,  etc.     He  concluded  to 


have  his  maps  engraved,  and  requested  m 
some  things  and  correct  others,  such  as  t 
and  proportion  of  lakes,  etc.,  and  to  ma 
general  resemblance  to  facts,  only  he  in 
having  what  he  calls  Lake  Glazier  muc 
than  the  meandered  exhibits  on  the  L. 
The  result  of  my  attempts  to  improve  his 
was  to  make  the  resennblanoe  to  facts 
and  at  the  same  time,  as  now  appears, 
greater  strength  to  his  claini  of  explora) 
to  accurate  knowledge  on  the  part  of  hi 

.\nd  now,  finally,  to  settle  onoe  foi 
worth  of  Captain  Glazier's  claim,  Mr, 
Channing  Paine  comee  into  ooait,  and, ' 
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»,  gives  the  following  testimony  ia  a  recent 
'  in  the  St.  Paul  Pioneer  press :  — 

l  wanted  to  avoid  this  controversy,  but  I  sup- 
J  I  might  as  well  tell  you  whatever  I  can. 
]  I  accompanied  Mr.  Glazier  on  his  journey  at 
stipulated  salary  per  week.  I  went  along  to 
up  the  incidents  of  the  trip.  I  suppose 
Slazier's  objetH  in  taking  me  along  was  to 
a  more  extended  notoriety  through  what 
er  I  might  furnish  the  pr^s.  When  we  left 
he  starting-point  of  our  journey,  our  objec- 
B  point  was  Lake  Itasca.  Glazier  had  no  idea 
exploring  any  lake  beyond  that  point.  The 
~i  first  entered  his  head  when  we  were  part 
I  between  Brainerd  and  Leech  Lake.     There 


we  met  an  old  man  who  told  us  that  Itasca  was 
not  the  farthest  lake,  and  that  there  was  another 
one  a  little  beyond  Itaaca,  Glazier  then  began 
inquiring  among  the  Indians,  and  he  finally 
found  one  who  seemed  to  know  all  about  thi» 
lake.  He  had,  according  to  his  story,  grown 
potatoes  on  the  bank  of  the  lake.  That  settled 
it :  so  Captain  Glazier  decided  to  see  this  take.  We 
struck  Lake  Itasca  about  halfway  up  the  south- 
east arm,  and  paddled  to  Schoolcraft's  Island. 
Next  day  we  made  our  camp  a  short  distance  from 
the  end  of  the  south-west  arm  to  the  lake  that  the 
Indians  had  tcld  us  about.  Glazier  was  greatly 
delighted  with  the  lake.  We  sailed  around  it  till 
we  came  to  the  promontory  shown  in  the  map. 
There  the  captain  made  a  great  speech  about  the 
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discovery  of  the  source  of  the  Mississippi.  When 
he  finished  his  speech,  T,  on  a  suggestion  previous- 
ly made  by  him,  proi)oeed  that  the  lake  be  named 
*  Lake  Glazier.*  The  third  member  joined  in  the 
suggestion,  as  did  the  Indians.  Tliat  night  we 
began  our  return  journey,  and  when  we  reached 
St.  Paul  I  went  up  and  examined  the  charts  in  the 
surveyor-general's  office  to  see  if  the  lake  was  an 
actual  discovery.  I  found  it  was  on  the  govern- 
ment maps,  but  I  did  not  tell  Glazier.  Why  ?  Oh, 
well,  I  thought  I  would  let  him  think  he  had 
made  a  discovery.  I  accompanied  him  to  the 
Gulf  of  Mexico.  He  had  no  more  claim  to  the 
discovery  than  you  have.  Mr.  Glazier  recently 
wrote  to  me,  asking  if  I  had  any  objections  to  his 
using  my  signature  to  a  few  communications  to 
certain  newspapers  or  magazines.  I  replied  that  I 
had.  There  has  since  appeared  an  article  iu  the 
December  number  of  Outing  on  the  subject  of  this 
controversy.  It  had  my  name  attached,  but  I 
don't  know  by  whom  it  was  written.  I  didn't 
write  it.  In  Mr.  Glazier's  recent  letter  I  see  that 
he  puts  forth  the  statement  that  the  lake  was 
named  '  Lake  Glazier'  contrary  to  his  wishes,  and 
that  he  desired  the  Indian  name  'Pokegama.' 
That  statement  is  not  true.  The  captain  was  not 
only  anxious,  but  extremely  solicitou-:,  that  the 
lake  should  be  named  'Lake  Glazier.*  Captain 
Glazier  took  no  observations  at  Elk  Lake.  He  had 
no  instruments  with  him." 

As  to  the  name  of  Elk  Lake,  the  former  sur- 
veyor-geueral  of  Minnesota,  who  had  charge  of 
the  government  land-oflSce  at  St.  Paul,  states, 
that,  acting  in  accordance  with  his  general  in* 
structions  from  the  govern  nieut,  he  called  it  Elk 
Lake,  in  order  to  retain  the  designation  origi- 
nally used  by  the  Indianu  for  the  larger  lake, 
which  Schoolcraft  named  Itasca.  We  certainly 
think  that  the  official  designation  should  stand. 

It  will  be  noted  that  the  map  shows  parts  of 
two  adjoining  townships.  The  six  eastern  sections 
■(square  jpiles)  are  in  township  148  N.,  range  35 
W.,  and  the  other  thirty  sections  are  in  township 
143  N.,  range  36  W.,  5th  principal  meridian. 

It  only  remains  for  us  to  say  that  we  can  most 
thoroughly  vouch  for  the  care  and  accuracy  with 
which  this  exploration  has  been  made.  Mr.  Hope- 
well Clarke,  the  chief  of  the  party,  has  long  been 
one  of  the  most  experienced  and  capable  land  ex- 
plorers of  the  N.  P.  R.  R.  Co.  In  this  service  he 
has  spent  years  in  inspecting  the  timber,  and 
verifying  the  work  of  the  government  surveyors 
throughout  the  immense  land-grant  of  that  com- 
pany. We  placed  at  his  disi>osal  every  instrument 
for  an  accurate  determination  of  elevations,  levels, 
and  drainage,  which  could  be  desired  for  the  most 
complete  execution  of  his  work.  He  had  in  his 
party  two  capable  assistants;  and  we  place  the 
record  of  their  exploration  before  the  public,  satis- 
fled  that  it  is  the  conscientious  work  of  the  very 


best  men  whom  we  could  command  for  the  im- 
portant task  which  we  undertook  to  acoomplkh. 
IvisoN.  Blakeman,  Taylob,  &  Co. 

THE  REPORT. 

Messrs.  Ivison,  Blakeman,  Tatix>r,  &  Co. 
758  Broadway,  New  York. 
QentUmen,  —  I  herewith  submit  my  report  of 
the  trip  to  the  head  waters  of  the  if  ississippi,  un- 
dertaken in  your  interest  in  the  month  of  October 
last.  Among  the  causes  of  delay  in  forwarding 
this  paper,  were  my  sickneee  immediately  after 
my  return  from  Itasca  ;  the  great  quantity  of  facts 
contained  in  my  field  notes,  which  I  desired  to 
condense  as  much  as  possible ;  Home  misbaps 
which  always  enter  more  or  less  into  such  under- 
takings ;  and  a  great  pressure  of  regular  work  in 
the  line  of  my  daily  duties  consequent  upon  mr 
absence  and  illness. 

The  route  which  I  selected  for  my  trip  was  by 
N.  P.  R.  R.  to  Morley ;  thence  by  stage  to  Faik 
Rapids ;  and  the  balance  of  the  way  by  wagon 
conveyance  to  the  south-eastern  arm  of  Lake 
Itasca. 

The  company  consisted  of  three  persons,— (Hie  a 
trained  land-explorer,  a  second  to  serve  as  driver 
and  general  assistant,  and  myself  as  the  leader 
of  the  party.  I  had  originally  planned  taking 
others  with  me  ;  but  I  am  satisfied,  that,  with  the 
amount  of  work  we  had  to  do,  it  would  have 
taken  twice  as  long  with  help  not  accustomed  to 
the  woods,  and  I  am  afraid  we  would  have  killed 
a  green  man,  travelling  and  working  as  we  did. 
So,  though  at  first  I  was  disappointed  at  the  loss 
of  one  or  two  whom  I  had  expected  to  have  with 
me,  I  am  satisfied  that  the  party  would  not  have 
been  better  made  up  than  as  it  was. 

In  the  matter  of  equipment  for  measurements 
and  for  observations,  we  had  the  following: 
pocket-sextant,  aneroid  barometer,  drainage-level. 
Locke's  hand-level,  thermometers,  surveyor's  com- 
pass and  chain,  levelling-rod,  pocket-compasses. 

We  arrived  at  the  south-eastern  arm  of  Lake 
Itasca  at  noon  on  the  18th  of  October,  and  afta 
taking  dinner  embarked  at  once  for  the  sooth- 
western  arm,  which  we  proposed  to  make  the 
centre  of  our  operations.  We  apprtiached  this 
portion  of  the  lake  with  considerable  curiositT, 
and  as  we  drew  near  our  journey's  end  we  stopped 
a  few  moments  to  admire  the  scene  before  us. 

Directly  in  front,  a  small,  bare,  mound-like  ele- 
vation or  knoll  rises  from  the  edge  of  Lake  Itaaca 
near  the  centre  of  an  open  space  of  about  ten 
acres  between  it  and  Elk  Lake.  The  inlet  of  tbe 
principal  stream  flowing  into  Lake  Itasca  is  seen 
on  the  right,  and  the  outlet  of  Elk  Lake  comes  in 
at  the  left,  of  the  knoll.     We  are  looking  sootb- 
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L'WWKd :  aod  to  the  right  the  shore  of  the  lake  \& 
lUoed  with  pine,  while  the  left  shore  and  all  the 
I  ttpper  (southern)  end  is  bordere<l  witli  tamarack, 
Itfjccept  the  open  space  in  front,  which  is  hare  ex- 
I  cept  for  a  feu-  buf>hes  and  8*ime  rice-grasa.  The 
Height  of  LAnd  is  in  plain  view  (wo  mik'S  and 
I A  half  to  the  south  ;  and  between  these  hills  and 
I  Uie  knoll  there  is  a  {leculiar  light  faudiar 
lio  woodsmen,  which  indieatt-s  an  o|H.'ning 
lor  water  beyond.  It  is  a  striking  scene.  There 
lis  nothing  like  it  anywhere  else  on  the  shores 
lof  Itasca.  And  while  looking  at  it,  our  thoughts 
[went  hack  to  the  tirae  Nicollet  was  there;  and 
J  we  could  not  but  reflect  that  Francis  Bruiiet, 
lor  Kegwedzissag.  hia  Indian  guide,  would  call 
J  hi«  attention  to  it,  und  no  doubt  they  latide<J  and 
|«xplored  Elk  Lake  before  they  weixt  in  any  other 
Mtirection.  The  moment  we  saw  this  open  country 
J  between  Uie  hikes,  we  were  aatiatied  iliat  no  man 
|-accu8tou]e<l  to  the  wilderness,  certainly  no  ex- 
Iplorer  of  NicoUet's  experience,  no  guide  as  trained 
■  es  his  Indian  was,  could  go  there  on  the  business  on 
which  they  were  enga)?e<:l,  and  miss  seeing  Elk 
[^Lake,  unless  he  were  blind. 

Ab  night  was  rapidly  upproachtng,  we  landed, 
i  selected  a  place  for  c^mp  in  the  open  space 
reen  the  two  lakes;  and  while  one  of  my  as- 
I  was  busy  pitching  camp,  and  the  other 
I  rapper,  I  employed  ibe  lime  till  dark  un- 
i*king  and  adjusting  my  instruments,  and  plan- 
Ining  the  work  for  the  following  days.  In  all,  we 
iBpent  five  days  exploring  and  surveying  the  Iwisin 
lof  Itasca.  Wherever  there  was  especial  care  and 
|deiail  required,  we  gave  our  best  and  moat  dili- 
iit  efforts  lo  the  work,  and  I  l^elieve  there  is  no 
erial  point  regarding  the  sources  of  the  feed- 
of  Lake  Itasca  which  is  not  covered  by  this 

In  presenting  the  results  of  tnir  work  during 

iir  stay  at  Lake  Ita8<>a.  I  shall  not  attemi>t  to  re- 

[port  the  operations  of  each  day,  but  rather  state 

|tl>e  general  conclusions  and  facts  obtained  from 

tli«  thorough  exploration  of  every  part  of  the 

flMiMn  of  the  lake. 

In  following  the  heights  of  land  which  form 
\th*i  southern  boundary  of  the  basin  of  Lake 
the  general  trend  of  the  crest  is  from 
r«et  to  south-east ;  but  it  takes  a  course  al- 
most  directly  east  after  striking  the  uorth*ea«t 
quarter  of  section  83.  as  shown  on  the  map.  It 
also  sends  out  i<purs,  one  striking  northward  from 
•BCtkm  3S.  atxl  another,  also  northward,  frotu 
sectaoD  31  in  the  eastern  of  the  two  townships 
diowD.  The  sfiar  striking  north  from  He<.tioii  a5 
divide*  the  lUMca  haain  into  two  purts.  the  we«t- 
em  famishiRg  iIm*  feeders  of  the  south-wcstrrn 
arm  of  tbe  laJbs.  and  the  eastern  fiuuishing  the 


single  feeder  of  the  south-eastern  arm.  It  is  not 
an  unbroken  ridge  of  hills,  nor  are  these  spurs 
I>erfectly  defined ;  but  they  are,  rather,  groups 
and  successions  of  hills,  with  the  general  direc^ 
lion  given  above.  There  is  also  a  marked  dilTer- 
ence  in  the  character  of  the  springs  of  these  two 
parts  of  the  Itasca  ba<)in.  The  western  bowl  fur- 
nishes the  feeders  that  are  steady  and  constant 
during  the  year,  and  the  largest  feecler  lies  at  the 
extreme  w^estem  edge  of  this  bowl.  Tlie  eastern 
bowl  furnishes  a  single  feeder,  which  is  probably 
nearly  dry  i>arts  of  the  year.  It  is  thus  evident 
that  the  westeni  streams  are  fed  mainly  by  living 
springs,  artesian  in  their  character,  being  su|>- 
plied  by  water  which  comes  tlirough  the  strata  of 
the  earth  from  ponds  to  the  west  and  south,  some 
of  them,  perhaps,  miles  away.  Tlie  single  stream 
of  the  south-eastern  arm  simply  drains  the  bowl 
in  which  it  flows,  and  while  in  the  rainy  season 
it  may  be  quite  a  torrent,  part  of  the  year  it  is 
comparatively  dry.  I  regard  this  as  important  in 
determining  the  ultimate  sources  of  the  waters  of 
the  upper  Mississippi,  it  being  evident  that  all  the 
water  which  flows  into  the  river  from  Lake  Itasca 
is  either  surface  drainage  or  comes  from  reser- 
voirs and  jKmds  which  lie  l)etween  the  head 
waters  of  the  Mississippi  and  the  bead  waters  of 
the  Re«l  River.  To  the  north  the  elevation  of  the 
crest  of  the  Height  of  Laud  varies  from  150  to  -JnO 
feet  alxjve  the  level  of  Lake  Itasca.  In  the  west- 
ern half  of  section  21  the  height  is  about  20()  feet ; 
in  sections  28  and  SS  it  rises  to  835  and  250  feel ; 
in  8e<tion  34  it  is  250  feet  in  the  west  i>art  of  the 
secti«m.  and  2(X)  feet  in  the  eastern  ;  175  feet  in 
section  2C.  In  section  2!{  the  height  is  100  feet, 
sloping  gradually  to  75  feet  in  section  14.  The 
knoll  in  the  western  part  of  section  22  is  ISO  feet 
above  the  level  of  the  lake.  To  the  north,  along 
the  border  of  Elk  I^ake.  the  ridge  is  90  feet  high. 
Just  south  of  the  lake  marked  D  the  elevation  is 
12U  feet,  and  just  north  of  the  lake  marked  i?  it  is 
100  feet.  These  data  are  sufficient  lo  show  the 
irregular  and  broken  character  of  the  land  m  this 
region. 

One  of  the  UMMl  interesting  parts  of  our  work 
was  the  survey  and  ezauiinatiikn  of  the  najTow 
strip  of  land  U^twei'-u  Liike  Itasca  and  Elk  Lake. 
We  found  it  to  be  !i50  feet  wide  at  the  narrowest 
point  lietwwn  Ibe  Ukea,  and  &90  feel  measuring 
along  the  crookod  trail  at  the  bast«  of  the  knoll. 
The  lake*  run  m^arly  )tArall«>l  for  1,020  feet,  and 
the  strip  t\f  bind  cootaiiui  in  all  al>out  10  acres. 

The  |Kvrtion  shown  as  hilly  on  the  plat  is  a  small 
uumutl-Uke  <-i-  >  <ki<l  of  ull  timber, 

which  ri-w**  \^  -.outh  fronj  lAke 

lta«cn  to  a  lu'iiihi  <  ,.1,1.   .  dy 

lo  tlw  »hi>re  of  I-.in   i  >  ii..iu«.  ^  nn 
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the  lakea  is  nearly  east  and  west.  Its  height 
above  I^ke  Itasca  at  its  western  base  ia  10  feet, 
where  it  Ih  less  than  100  feet  wide  j  and  thus,  if 
each  lake  were  a  little  higher  in  elevation,  they 
would  at  this  point  be  within  100  feet  of  each 
other.  The  islgheut  point  on  the  trail  between 
the  two  lakes  ia  13  feet.  The  ritJge  extends  to 
the  outlet  of  Elk  Lake,  from  which  jioint  Lake 
Itasca  is  in  full  view.  Another  liill  risea  to  the 
eaet  of  the  outlet,  leaving  an  openinj^j  12  feet  wide, 
through  which  the  stream  flows  with  a  rapiil  cur- 


nothing  from  springs  along  its  route,  and  ila 
increased  width  and  depth  are  caused  hf  bid 
water  from  Lake  Itaaca.  It  is  a  'rery  pretlj  Kttit 
stream,  and  has  been  cleai«d  out  by  the  Induue. 
who  RO  there  annuallj  and  place  fi><h-tra{«  to 
oat<?h  the  fish  that  run  between  the  two  lat«e. 
The  difference  in  eleTation  between  the  twn  kka 
m  1  foot  and  1  inch.  The  Btream  hetireei]  the 
two  lakes  falls  6  inches  between  Elk  Lake  and  a 
point  where  it  enten;  the  tamarack  swamp,  ut  lb* 
first  hundred  feet  of  its  courae ;  th«  bAlaoce,  7 


rent,  in  a  rUannel  0  feet  witle  and  0  inches  deep. 
The  balance  of  the  litnd  iK-twepn  the  two  Iiiketi 
on  either  side  of  the  creek,  is  a  t.auijinick  Hvvamp, 
The  outlet  of  Elk  Lake  flows  nearJj  nortli-east  80 
feet,  ami  enters  the  tarnnraek  svvjiiiip,  where  its 
general  direction  is  north  for  600  feet,  until  it 
reaches  a  iK>int  within  110  feet  of  Lake  Itasca. 
It  then  curves  back  toward  Elk  Lake,  and  Rnallj 
enters  Lake  Itasca,  its  whole  course  from  Elk 
Lake  measuring  1,084  feet.  Where  it  debouches 
into  Lake  Itasca,  it  is  7  feet  wide  and  8  inches 
deep.  We  noted  its  width  at  numerous  places 
in  its  course,  and  found  it  to  vary  from  6  to  12 
feet,  and  its  depth  from  2  to  8  inchea.    It  gains 


inches,   inenaures  the  fall  in    its  course  tlirwijtti 
the  tamarack  swamp  of  nearly  1,(KK1  feet. 

Leaving  this  interesting  part  oT  the  lake  fnf  i 
time,  I  will  give  fiionie  details  in  regard  to  Tbr 
otlier  feeders  of  the  lake.  The  stream  entering' 
the  south-east  arm,  as  above  remarked,  is  en- 
dently  quite  variable  in  its  character.  At  tiiMS. 
ap[>arently,  it  is  very  shallow  ;  but  after  heavr 
rains  it  is  quite  a  torrent,  and  drains  the  lakes 
which  form  during  the  wet  season,  marked  Q.  B. 
and  S.  When  the  stream  is  at  its  best,  it  is  fallT 
6  feet  wide  and  a  foot  deep.  The  stream  enterin< 
Lake  Itasca  at  a  is  merely  a  sluggish  creek,  dnin- 
ing  the  manh  to  the  northward  in  sections  S3  oA 
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■ream  entering  at  h  risps  in  a  swamij  on 
3   Ifl,  and  is  joined  by  a  branch  in  section 
licli  rises  in  section  10.     There  are  nunier- 
»rings  ttloni?  its  course,  and  it  is  8  feet  wide 
foot  deep,  at  its  mouth  di^hargini^  as  much 
into  Lake  Itasca  as  the  outlet  of  Elk  Lake 
The  inlet  at  c  is  a  small  brook,  2  feet  wide 
foot  rieep,  that  rises  in  a  swamp  leijs  than  a 
(r  of  a  lutle  from  the  hike. 
b  brings  me  to  the  largest  feeder  of  the  lake, 
le  entering  at  d.     It  is  18  feet  wide  and  2\ 
eep  at  tlie  place  where  it  enters  into  Itasca, 
N  the  stream  mentioned  by  Nicollet,  in  his 
<  of  his  explorations  in  1886,  as  "  the  one  re- 
U)le  al>ove  the  others,  inasmuch  as  its  course 
ger  and  its  waters  more  abundant ;  »o  that, 
edience  to  the  geographical  rule   that   the 
B  of  a  river  are  those  that  are  most  distant 
Its  mouth,  this  creek  is  truly  the  infant  Mis- 
(1 ;  the  others  below,  its  feeders  and  tribu- 
'^    The  exploration  of  this  stream  was  the 
complicated  and  difficxilt  of  our  undertak- 
ftnd  it  was  with  considerable  difficulty  that 
ere  able  to  identify  the  three  lakes  which 
let  describes ;  hut  while  on  the  ground,  and 
the  most  careful  study  of  the  problem,  we 
to  the  conclusion  that  Nicollet's  three  lakes 
thoae  marked  on  the  map  as  ^,  B,  and  C. 
tBt  sight,  it  would  seem,  from  Nicollet's  de- 
ion,  that  these  could  not  l»e  the  ones  he  re* 
1  to;  and  I  have  given  much  study  to  the 
I  involved,  endeavoring  to  reconcile  his  de- 
ions  with  some  other  theory.     We  foilowe<J 
ream  to  the  first  lake  at  the  edge  of  the  hille 
hrough  the  swamps ;  and  the  course  of  the 
;  is   two  miles  in  length,  and  seemed  like 
Distances  on  the  ground  double  up  very 
Krhen  one  follows  crooked  streams,  as  you 
fem*»iiit>or  when  you   compare  the  length  of 
tream   l)etween   Elk  Lake  and   Lake   Itasca 
\  feet)  with  the  actual  distance  between  the 
lakes  (860  feet).      If   we  add  to  the  actual 
h  of  the  course  of  the  stream  from  the  lake 
its  outlet  at  <l„  which  is  in  reality  2  miles, 
liflicultieb  that  Nicollet  encountered  in  wad- 
.rough   the  tamara<^-k  marsh,  we  can  easily 
e  that  this  is  the  course  which  he  describes 
o  or  three    miles'  in    h-ngth.     His  report 
the  disLance  tetween  the  first  and  second 
iparatively  short,  and  that  between  the 
id  third  lakes  alill  shorter,  so  that  there  i.H 
er  lake  which  answers  theLlescri[»tionforthe 
or  higher  lake  but  the  one  m.irked  C     This, 
rver,  is  not  the  sjource,  at  the  present  time  at 
,from  which  Nicollet's  stream  draws  its  prin- 
sui^ly  of  water  ;  and  to  find  that  source,  af* 
ioDBiderable  exploration,  we  were  obliged  to 


go  to  a  lake  which  has  its  head  in  the  north-west- 
ern quarter  of  section  a4.  This  is  the  utmost 
source  and  fountain  head  of  the  water  flowing 
north  into  Lake  Itasca.  The  lake  itself  is  fed  by 
numerotis  springs  along  its  borders,  and  iti  sur- 
face is  92  feet  above  the  level  of  Lake  Itasca. 
The  small  inlet  from  the  lake  marked  /  wns  dry 
when  we  visited  it,  but  water  runs  through  it  in 
the  wet  season.  The  hills  south  rise  from  20  to 
160  feet  high,  and  water  has  never  flowed  over 
them  northward.  It  might  be  interesting  to 
know  how  far  it  flows  under  them.  It  is  cer- 
tain that  it  does,  but  there  is  no  way  to  trace  its 
course  or  distance.  All  the  streams  in  this  part 
of  the  basin  rise  in  springs  in  tamarack  swamps, 
which  undoubtedly  are  fed  by  water  i)ercoIating 
under  the  hills  from  lakes  and  swamps  beyond  ; 
and  no  doubt  the  group  of  lakes,  U,  V,  W,  and 
X,  in  the  southern  part  of  sections  33,  84,  and  85, 
which  spread  out  to  a  considerable  extent  in  sec- 
tions 3,  4,  and  5  of  the  townshijw  next  south,  are 
the  reservoirs  which  feed  a  number  of  these 
springs.  Beginning  with  the  lake  marked  H, 
it  spreads  northward  nearly  half  a  mile.  At  its 
northern  end  the  water  flows  out  of  this  lake  in  a 
stream  1|  feet  wide  and  1  foot  deep,  and,  run- 
ning west  about  200  feet,  empties  into  a  small  lake 
altout  2  acres  in  extent,  marked  O.  This  lake 
connects  with  another  of  the  same  size  al)0ut  20 
feet  to  the  west  of  it. 

At  the  time  we  were  there,  both  pctnds  were 
full  of  moss  and  t>og8,  and  apparently  almost 
dried  up,  the  abundant  inflow  of  water  running 
out  by  underground  passages  as  fast  as  it  came 
in  ;  but  both  takes  show  that  at  some  seasons  of 
the  yeiar  they  contain  4  feet  more  of  water,  catued 
by  the  increased  flow  in  the  springtime  and  in 
the  rainy  season,  At  this  lime  the  underground 
I»assages  are  not  large  enoxigh  to  carry  the  water 
off,  and  so  it  accumulates  and  the  jxjnds  fill  up. 
Apparently  they  once  had  a  surface  outlet  which 
is  now  closed  by  a  beaver  dam.  The  water  flow- 
ing from  the  two  lakes  feeds  tlie  two  springs 
numbered  8  and  5.  Pro<,'eeding  to  the  spring 
marked  5,  we  find  the  water  hubbling  up  and 
flowing  away  in  a  rapid,  lively  stream,  in  a  direc- 
tion generally  northward.  It  is  fed  by  springs 
along  its  course  until  it  reaches  the  extreme 
south-western  comer  of  section  22,  where  it  is  'i\ 
feet  wide  and  8  inches  deep,  and  discharges  into 
a  small  pond  of  alK>ut  5  acres  in  extent.  This 
pond  is  the  most  remarkable  one  in  the  course  of 
the  stream  ;  it  has  no  surface  outlet,  and,  from 
the  formation  of  the  land  about  it,  apparently  has 
never  been  any  larger  than  it  now  is ;  but. 
with  the  large  volume  of  water  flowing  into  it, 
we  perceive  that  it  must,  of  course,  have  a  steady 
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and  BufScient  outlet  underground.  This  we  found 
to  be  toward  the  west,  where  it  bursts  forth  in  an 
immense  spring  or  pool,  marked  2,  in  the  extreme 
south-eastern  quarter  of  section  21.  The  lowest 
point  on  the  hill  between  the  pond  and  the  spring 
is  12  feet  above  the  level  of  the  pond  ;  and  the 
water,  dropping  underground,  bubbles  up  in  the 
swamp  200  feet  away  and  38  feet  below  that  level. 
You  will  notice  that  the  stream  thus  passes  under- 
ground from  section  22  into  section  21,  and  is  there- 
fore invisible  to  one  following  up  the  course  of  the 
section  line,  —  a  fact  which  will  be  referred  to  again 
in  a  latter  portion  of  this  report.  Proceeding  from 
the  spring  marked  2,  the  water  flows  in  a  north- 
westerly direction,  and  empties  into  the  lake 
marked  B,  —  the  second  one  of  Nicollet's  chain  of 
lakes.  The  outlet  of  this  lake  is  on  the  west  side, 
a  stream  3  feet  wide  and  a  foot  deep,  which  is 
joined  at  a  short  distance  by  another  from  the 
south.  Following  up  the  stream,  which  joins  the 
main  one  on  section  21,  we  find  it  rises  on  section 
28  at  a  spring  marked  3,  evidently  fed  by  an 
underground  passage  from  the  pond  F.  These 
streams  are  re-enforced  throughout  their  course 
by  springs  which  ooze  from  the  bases  of  the  hills 
that  line  the  tamarack  swamps  ;  so  that,  when 
the  creek  leaves  lake  A,  it  flow^s  with  a  brisk  cur- 
rent 12  feet  wide  and  1  foot  deep,  which  is  further 
re-enforced  by  numerous  springs  all  the  way  to 
Lake  Itasca.  At  the  point  of  its  discharge  into 
the  lake,  it  is  a  broad,  well-defined  stream,  16 
feet  \\  ide,  and  2 J  feet  deep  at  its  deepest  point. 
Lake  A  is  ten  feet  above  the  level  of  Lake  Iiasca. 

Recurring  to  the  subject  of  Nicollet's  three 
lakes,  I  recall  the  fact  that  Nicollet  states,  that, 
at  a  small  distance  from  the  heights  where  the 
head  waters  origmate,  they  unite  to  form  a  small 
lake,  from  which  the  Mississippi  issues  wiih  a 
breadth  of  1^  feet  and  a  depth  of  1  foot.  "  At  no 
great  distance,  howeixr,''  so  Nicollet  says,  "  this 
rivulet  uniting  with  other  streamlets,  supplies  a 
second  minor  lake,''  so  we  were  obliged  to  look  for 
the  upper  of  the  tbree  lakes  at  a  reasonably  short 
distance  from  the  lake  B.  If  the  spring,  num- 
bered 2,  would  fill  the  bill  as  a  lakelet,  it  would 
meet  all  the  other  requirements  of  the  case  per- 
fectly. The  only  alternative  seemed  to  me  to  be 
the  lake  marked  C.  At  present  the  outlet  of 
this  lake  is  obstructed  by  two  beaver  dams,  and 
no  water  flows  from  it  except  what  little  may 
percolate  under  these  obstructions.  Its  principal 
feeder,  marked  w,  rises  in  a  spring  in  section  27, 
and  is  also  nearly  dry,  but  there  is  a  small  amount 
of  water  flowing  through  its  channel.  I  leave  it 
to  you,  or  to  future  explorers,  to  settle  the  ques- 
tion as  between  the  spring  2  and  the  pond  C, 

There  are  four  small  streams  flowing  into  Elk 


Lake.    The  first  one  rises  in  a  spring,  the  outlet 
of  which  flows  into  a  small  pond  50  feet  in  diame> 
t^r  in  the  north-western  quarter   of  section  %L 
It  leaves  this  pond  a  brooklet  6  inches  wide  and  2 
inches  deep,  and  flows  vvith  a  rapid  current  to  the 
centre  of  section  37.  where  it  is  joined  by  another 
and    larger    branch    coming    from    a  tamaiuri; 
swamp  in  the  south-eastern  quarter  of  secti<»  27. 
At  the  point  where  it  flows  into  Elk  Lake  it  ii  2 
feet  wide  and  6  inches  deep.    The  elevation  of  the 
source  of  this  stream  at  the  spring  marked  10  is 
88  feet  above  Elk  Lake  and  89  above  Lake  Itaaa. 
The  largest  stream  flowing  into  Elk  Lake  n»»  in 
the  north-western  quarter  of  section  36  in  a  spring 
marked  18.     This  is  joined,  at  a  short  distance 
from  its  source,  by  another  branch,  which  is  sup- 
plitd  by  a  small  lake  in  section  26,  noarked  X. 
The  outlet  of  this  lake  is  by  an  underground  ciu^ 
rent,  it  being  closed  by  a  beaver  dam  :  bat  water 
has  flowed  out  by  a  surface  outlet  at  some  period, 
perhaps  at  the  time  of  Nicollet's  visit.    Where 
the  main  stream  enters  Elk  Lake  it  is  3  feet  wide 
and  a  foot  deep.    This  lakelet  N  in  section  26,  and 
its  outlet,  were  to  me  among  the  most  intereeting 
things  found  in  this  r^ion.     To  my  mind  they 
prove  conclusively  that  Nicollet  not  only  expkmd 
Elk  Lake,  but  also  its  feeders.     Referring  totbp 
copy  of  his  larger  map,  which  you  sent  me,  1  find 
just  such  a  lake  laid  down  at  the  bead  of  a  small 
stream  flowing  into  Elk  Lake  from  the  south-east 
This  is  the  most  important  feeder  of  Elk  Lake, 
just  as  Nicollet  indicates  it  to  be.     The  other  two 
streams  flowing  into  Elk  Lake  are  quite  small, 
and  originate  as  shown  on  the  map.     We  found  a 
dry  channel  between  the  lake  M  and  Elk  Ljikf. 
No  water  was  flowing  from   this  lake,  although  it 
probably  dot's  discharge  some  water  in  the  spring 
and  when  the  water  is  high.     In   measuring  the 
amount  of  water  supplied  by  the  various  trilmta- 
ries  of  Lake  Itasca,  we  found  the  three  etreanis 
discharging  at  b,  d,  and  e,  furnishing  practically 
all  the  jierennial  water-supply  of  the  south- wesiem 
arm  of  the  lake ;  and  ot   this  I    would  estimate 
that  Nicollet's  creek  furnishes  4,  and  the  other 
two,  each  about  J. 

The  work  of  the  government  survey. 
It  was  an  important  part  of  our  task  to  ol#er« 
the  posts  and  blazings  left  by  the  government  sai- 
veyors,  and  we  carefully  ran  the  main  lines  with 
the  view  of  detecting  any  errors  that  they  might 
have  made.  In  this  part  ot  their  work,  and  ^ 
in  meandering  of  the  two  lakes,  our  examinahco 
proved  their  work  to  be  correct  in  every  material 
point.  A  singular  mistake,  however,  on  the  gov- 
ernment plat,  is  easily  accounted  for.  The  ooone 
of  the  stream  from  lake  U  until  it  crosses  the  sovtfc 
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Pnit)n  32  is  suhBtantiotiy  correct  a?  Iflid 
in  the  grovomriient  man  :  but,  when  they  ran 
p  between  Bpctions  31  and  22,  this  stream 
t  rros«e<l  again,  and  thny  naturally  8U[>- 
I  due  north  through  the  western  e<ige 
'i,  and  that  the  etreum  tlowmg  out  of 
■  into  2'i  was  a  branrli  ninnmtr  into  the 
treaui ;  whereas  this  is  the  rnuin  streaui, 
westwatd  under  their  feet  into 
I  tMillet  whicli  they  did  not  see  be- 
t  wns  underground,  takcf^  its  eoui'se  throujch 
Ibm  ftHit  of  section  21,  and  crosses  into 
B|Lae:airi  at  the  f>oint  wlieie  the  govem- 
^■leyorH  hu<)  indicated  u  feeder  to  the 
trtam.  The  two  small  lake**  C  and  D  on 
28.  and  the  two  ^4  and  B  on  section  21, 
not  be  croesed  by  a  eectirm  lino  :  hence 
not  indicated  by  the  siurveyors.  At 
!re  the  B»^ction  hne  l)etween  hectioni*2l 
the  brj>nch  of  the  spring  flowin;^ 
fcion  28,  the  ctjurse  of  the  stream  is 
>\:gy  swamp,  and  it  would  hardly  bt' 
I  the  stream  without  ^oinji;  a  contfsider- 
'  north  or  Houth   of  the  stectinn  line  : 

bot  shown  on  the  government  map?. 

frfare  of  it  is  shown  a  marsh.  In  all  other 
i  the  work  of  the  Rovemment  surkeyors  is 
oe.  Their  Imsiness  wna  to  establish  sec- 
rsprs,  bi»j:e  lines  between  the  sections,  note 
Is  inteiv'epted  by  the  section  hnei<,  meander 
'  than  40  acres  in  extent,  note  streams 
I  indicate  their  apparent  direction,  etc. 
ore  will  creep  into  their  work;  but, 
alee  into  consideration  the  dinicnlties 
►  contend  with,  it  id  not  to  be  won- 

[j>art  of  the  dtity  of  the  government 

I  lo  indicate  the  names  of  {>treoniif  and 

Iter,  and,  in  case  no  modeni  tiame  ha* 

I  tticm.  to  retiiin  the  Indian  name  or 

Itnini'iation.  FolUtwinjr  this  rule,  the 
Bke  Itaat'a.   being  genenlly  accepted. 

urd  to  the  name  of  Elk  Lake,  Mr.  Hall, 
is  the  chief  of  the  surveying  p.*irty  of  1875, 

KAii  me  that  when  Ue  was  survey  in  ^^ 
43  N.,  range  3(5,  he  met  an  Imli^ui 
I*ake  Ita.sca,  who  had  made  this 
trapping-v;T«»iiiid  tor  years.  He  asked 
ndinn  name  of  T^ke  Ita*ca  and  Elk 
and  the  Indian  gave  him  the  name  of 
■j|B,*  or  •  Elk,'  for  the  lake  in  section  23, 
^per  name,  which  Mr.  Hall  has  forgotten. 
lea.  As  Lake  Itasca  had  a  name  already, 
recommendeil  to  the  surveyor-general 
[Elk  Lake '  for  the  other  body.  But  the 
I  by  no  means  agreed  mxin  the  designa- 
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tion  for  these  lakes.  They  certainly  gave  Mr. 
Schoolcraft  the  name  '  Omnshkos '  for  Lake 
Itasra,  and  to  Iklr.  Giltillan,  '  Gabukeguiuag '  for 
ElkLfllte.  Thelattcr  term  signifies  '  water  that  juts 
oflf  to  one  side '  of  another  lake  ;  that  is,  branches 
or  priijecta  out  from  it  like  the  fingers  from  the 
hand. 

Other  travellers  have  foand  still  other  designa- 
tions npplie<l  by  the  Indians  to  these  lakes.  Sur- 
veyor-general naker,  in  fixing  the  name  finally  to 
be  ftpplied  to  the  lake.  considere<J,  that,  whether 
•Ornushkois'  was  the  original  desijination  of  Elk 
Lake  or  of  Luke  Itasca,  it  was  worth  while,  in 
the  absence  of  any  other  fitting  name,  to  retain 
that  de?j;;nntion  for  the  lake  which  was  not  yet 
named.  I  am  certainly  of  the  opinion  that  (hp 
name  should  stand. 

NlOOLUKT'S  MAP.  ETC. 

It  is  titling  to  sny  a  few  words  in  regarJ  to 
Nicollet's  map   and   f)08pjble  changes,   past    and 


""■^■•T 


^ 


fifcf: 
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ITASCA  I.AKB   AMD  VIClNrTT.        FACStMtLB  COPY   Or  WlfOIXBT'K 
MAf  HBI^WtTBU  rH  rriB  OFFJCB  OK  BNniNRKK^,  r.«.A„  183ft  07. 

future,  in  the  Itfl'scan  region.  Careful  investiga- 
tion along  the  shores  of  Lake  Itasca  shows  j>lainly 
that  some  time  in  the  past  it  has  been  9  inches 
higher  than  it  is  at  the  present.  This  rise  would 
be  sut^cient  to  overflow  all  that  portion  of  the 
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land  shown  as  tamarack  on  the  plat  of  land  be- 
tween Elk  Liike  and  Lake  Itasca,  an<l  Ivick  the 
water  up  to  Ibe  uarrow  strip  of  high  land  on  the 
outakirt  of  Elk  Lake,  thus  bringing  the  lakes 
within  80  feet  of  each  other.  Whether  Ibis  was 
the  case  when  Nicollet  was  there.  I  will  not  at- 
tempt to  answer.  His  map  would  seem  to  indi- 
cate that  it  was,  by  the  fact  that  he  shows  the  two 
lakes  po  closely  connectetl»  Elk  I^ke  bo  much 
larger  than  it  is.  and  the  two  arms  of  Lake  Itasca 
so  much  out  of  proportion  with  their  present  out- 
line. But  this  can  rondily  l»e  accounted  for  on 
other  len'ounds.  The  shores  of  the  south-eastern 
arm  are  ahrujit  and  ItlutTy,  while  the  shores  of 
I  he  south-wcKtern  arm  are  low  ami  swampy.  This 
m'ikes  the  soutlj-western  arm  look  wider  than  it 
is.  and  the  suuth-eiustern  ann  narrower  than  it  is. 
The  shores  of  Elk  Lake  are  also  abrupt  and  lined 
with  bluffs,  and  to  one  looking  south  acrotts  it,  it 
does  not  look  half  as  largi'  as  it  dtiee  to  one  stand- 
ing on  the  hills  south  of  it  and  looking  north. 
Distances  acr*J88  water  are  always  deceiving.  The 
vitjw  from  different  points  of  Lake  Itasca  might 
be  8ketche«l  by  a  dozen  different  parties,  and  no 
two  sketches  would  look  alike.  My  impression  is, 
that  Nicollet  sketched  the  south-eastern  arm  of 
Lake  Itasca  from  some  point  on  its  wei^tem  shore 
and  Elk  Lake,  and  the  south- wyslem  arm  of 
Itasca  from  the  knoll  between  the  lakes  ;  and  when 
we  take  into  consideration  how  insignificant  islht? 
distance  between  the  two  lakes,  compared  to  the 
total  length  tf  both,  it  can  readily  be  understood 
why  he  has  shown  them  as  though  Elk  Lake  were 
a  bay  instead  of  a  sepai-ate  Ixxly  of  water.  From 
the  nature  of  the  springs  which  feed  the  principal 
stream  emptying  into  Lake  Itasca,  it  is  evident 
that  very  few  changes  have  taken  place  in  that 
part  of  the  basin  since  Nicollet  was  there,  and 
very  few  will  take  place  in  the  next  fifty  \  ears. 
The  springs  that  feed  it  are  supplied  by  under- 
ground currents  aud  reservoirs  from  the  lakes  and 
the  Height  of  Land,  and,  as  they  cannot  hpdraine*!, 
no  amount  of  settlement  or  clearing  will  change 
them.  They  are  among  the  permanent  features 
of  the  country.  Lake  Itasca  of  to-day  i»  thesame 
in  its  main  features  that  it  waa  when  Nicollet  was 
there,  and  for  a  hundred  years  before.  lis  level 
may  have  been  a  little  higher,  the  surface  of  Elk 
Lake  may  have  been  a  little  lower,  Itasca  may 
have  spread  out  over  some  acres  more  of  marsh, 
Elk  Lake  may  have  been  somewhat  smaller  in  its 
surface  extent ;  thus  they  may  have  come  more 
nearly  together,  and  nearer  lo  being  one  continu- 
ous body  of  water.  But  the  main  features  of 
this  remarkable  basin  will  remain  the  same  for 
generations  to  come,  and  Like  Ita^sca  will  he  then, 
as  it  is  now,  the  ^r&{  imiK>ilaut  reservoir  of  all  the 


springs  that  feed  the  bead  waters  of  the  1 

River. 

Our  meteorologii^al    oLserrationB    vteT» 
with  an  effort  at  s^'slem  :  but  it  is  sufficient.  ] 
haj)s,  to  say   tluxt  the  atmospheric   temp 
varied  from  20  to  70  dei^reea  during  llie  BTvdft;! 
that  we  were  at  Lake  Itasca,  and  that  wip  lud  t 
extremes  of  clear  weather  and    inrigoniting 
mo«i>here,   and   of  desolate,    soaking    rain. 
severest  storm  overtook  ua  when  we  wore 
5  miles  of  Lake  Itasca,  and    we   pai 
unenviable  night  in  an   improvised   camf 
look  the  temi>erature  of  the  water  in  E3k 
and    Lake   Itasca   when   the    lemperutape  «*  i 
atmosphere  was  51''   F.,  the    temiteratnre  d  I 
wntor  being  46'*.     The  temperature   of  tl>e 
in  the  secoml  lake  on  Nicollet's  creek  was  *J*. 

Among   the  nmhntis  which  tavjii*iahiy 
such  explorations,  were  two  that  •«» 
note,  —  the  loe«  of  my  revolver,  and  the 
behind,    unaccountably,    of    my     copy    of  lb 
Nautical   almanac.     I   had    intended  taluA(; 
latitude  of  the  uortbem  end  of  Elk    Lake. 
also  establishing  a  meridian  and  noting  thee 
variation  between  the  true  and  magnetic  me 
but  when  I  got  on  the  ground,  of  courw 

impossitile  without  my  tables.     Still  w«      

followe<l  the  observations  with  the  twromrtw. 
had   arrangetl   with  Sergeant  Lyon,   of  the  Hi 
s^ignal  service  at  St.    Paul,  to  take  simultJ 
readings  of  the  barometer.     The  instrtimc^tft « 
adjusted  together  when  we  set  out  for  Ita«ea,k 
when  we  got  back  to  St.  Paul,  mine  read  ddO  1 
higher   than    his.      As    there   was    no    way 
determining  when  this  change  ooeunvd,  all 
work  was  of  no  account.     As  our  ttrjl  ^Amr 
tions  were  taken  at  6  A.M.,  and  the  la«t  at  10  rJ 
they  involved  considerable  sacrifice  of  irst,  wb 
I  am  sorry  yielded  so  little  n;»$ult. 

The  figures  given  in  the  lirst  t>art  of  thiaivpMl 
for  the  elevation  of  the  crest  of  the  Height  of  Ittd 
are  therefore  necessarily  only  approximate,  «fllk» 
vnriation  in  my  aneroid  barou»eter  d»%tro}  rd  thi 
value  of  ray  observations,  on  which  1  l»rB»<5 
depended  for  this  part  of  my  work-  TIm?  \x^\^W 
noted  for  elevations  l>etween  tlie  laketi  ami  f'lr  ikr 
t^priugs  aud  streams  were  obtained  by  the  drtlo- 
age-level,  and  these  may  be  rtdied  upon  as  pnc1»- 
cally  correct. 

I  considered  it  very  fortunat«*  that  our  trip  wai 
made   just   at   the    end   of  a    long   spell  of  4n 
weather  such  as  haa  hardly  been  I  ^  ■ 
nesota  for  years.     This  enabled  us  r 
sources  of  water-supply  that  m  ■ 
flow,  as  distinguished  from  tli 
in  the  spring  and  in  the  rain^  t»e«».nH.     ihe  tm 
uf   the   night    before  we    r«'uch<*d  the   laki'  w» 
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on^h  materially   to  disturb    theee  condi- 

p  last  thing  we  did  before  leaving  our  camp 
ben  the  lakes  was  to  erect  on  the  top  of  the 

knoti,  in  pL-un  view  from  Ixitb  lakes  and 
[Schookrftfl  Island  on  the  north,  a  monument 
le  memory  of  Nicollet,  on  which  was  in- 
M    tJie    following: :    •*  To    the    memory    of 

Nicollet,  who  Uiacovered  the  f«<«irce  of  the 
Unppi    River.  Augiwt   29.   1836."     This  was 

after  frilly  explorinc  the  country  for  mile«> 
id:  and  «'nr  little  party  of  three  was  fully 
led  that  fifty  yean*  ago  Nicollet  had  dia- 
led all  there  waa  to  discover  nf  the  sources 
p  Mississippi ;  and  that  if  he  had  lived  to 
Bele  hiH  report  on  *  The  f*ources  of  the 
bsippi   and    the    North    Red   rivers,'   and    to 

to  th«  world  his  unpublished  map.  there 
B  have  liecn  no  chance  for  any  Glazier 
mftiae  the  geographical  world,  or  to  play 
I  upon  the  learned  societies  of  two  continents. 
bund  our  work  difficult  enough,  though  we 
[only  a  day's  ride  from  civilization  and  the 
^  and  though  the  whole  township  bad 
ked  off  and  blazed  at  every  turn  by  the 

iment  ^ur^eyors.  What,  then,  must  have 
Ihe  heroiHin  of  the  invalid  devotee  of  science, 
purled  hiuiself  for  months  in  the  unbroken 
ne«!,  and  gave  his  life  to  the  exploration  of 
lontiers  of  his  adopted  ''ountry  I 
Lvie  done  my  work  without  any  prejudice  or 
luid  determined  only  u|>on  tinding  out  and 
W  the  truth  in  regard  to  the  sources  of  the 
[river  of  oiir  continent  whose  exploration 
pmmanded  tlie  service  of  so  many  worthy 
p  every  jienod  of  our  bistory. 
it  preparation  for  the  survey,  I  had  read  every 

I  was  able  to  gather  on  the  subject,  and  I 

with  me  tmnngs  of  all  the  maps  of  the 
y,  either  puhlislied  or  to  be  found  in  the 
nment  dtjiartments.  The  work  has  been 
by  actuMl  survey,  and  in  such  a  way  that  I 
it  will  bear  invei^tigation  by  any  surveyor 
iriaheB  to  che<"k  it. 

HOPKWELX.  CULBKE. 
,  Miim.,  Uec.7,  liUft. 


BRITISH  SCHOOL  AT  ATHENS. 

raiTER  in  the  Athe/iueum  states  that   the 

ing  committet!  have  now   drawn  up  and 

J  mediately  issue  a  series  of  rules  and  regu- 

|b  for  this  school.     Its  objects  are  declared 

||ude,  I*',  the  study  of  Greek  art  and  archi- 

rn  their  remains  of  every  |x^riofl ;  2"*.  the 

of    inscriptions;    ^,    the    exploration    of 

fc  Bites  :  4^.  the  tracing  of  ancient  roads  and 


routes  of  traffic  ;  and,  further,  the  etady  of  every 
period  of  Greek  language  and  literature  from  the 
earliest  age  to  the  present  day.  The  students  of 
the  school  will  fall  under  tbe  following  heads  : 
1*.  Holders  of  travelling  fellowshifjs,  student- 
ships, or  scholarships  at  any  university  of  the 
Unittfl  Kingdom  or  of  the  British  colonies ;  2**. 
Travelling  ttudents  sent  out  by  tl»e  Royal  academy, 
the  Royal  institute  of  British  architects,  or  other 
similar  bodies  ;  3**.  Other  persons  who  shall  satisfy 
the  managing  committee  thiit  they  arc  duly  quali- 
fied to  be  admitted  to  the  privileges  of  the  school. 
Students  attached  to  the  school  will  be  expected 
to  pursue  some  definite  course  of  study  or  re- 
search in  a  department  of  Hellenic  studies,  and  to 
write  in  each  season  a  report  upon  their  work. 
Such  reptirts  are  to  be  submitted  to  the  direct<^ir. 
and  may  be  piiblisbed  by  the  managing  commit- 
tee if  and  as  they  think  proper.  Intending  stu- 
flents  are  required  to  apply  to  the  secretary,  Mr. 
George  Maomillan,  2fl  Bedford  Street.  Covent 
Garden.  London.  No  person  will  be  enrolled  as  a 
student  who  does  not  intend  to  reside  at  lea«t 
three  months  in  Greek  lands.  Students  will  have 
a  right  to  use  the  library  of  the  school  free  of 
charge.  So  far  as  the  accommcKJation  of  the 
bouse  permits,  they  will  (after  the  first  year)  be 
admittetl  to  reside  at  the  school  building,  paying 
at  a  fixed  rate  for  board  and  lodging.  Tbe 
managing  committee  may  from  time  to  lime  elect 
as  honorary  members  of  the  school  any  persons 
actively  engaged  in  fctudy  or  exploration  in  Greek 
lands. 

The  director  is  to  deliver  at  least  six  free  public 
lectures  at  Athena  during  the  season,  and  at  the 
end  of  each  »ea«on  be  is  to  re|X)rt  to  the  managing 
committee  upon  the  studies  pursued  during  the 
>«eason  by  himself  and  each  {itudent.  A  sub-com- 
mittee has  been  appointed  to  purchase  Looks  for 
the  library  so  far  as  funds  will  allow.  Presonta 
of  lK»oks  or  i>amj)hlf'ts  will  be  gratefully  receiveti 
and  acknowledged  by  the  honorable  secretary. 


THE  ^NATURAL  METHOD'  OF LANGUAOE- 
TEACHLXG. 

No  single  word  h.is  created  so  great  a  confu<*ion 
of  thought  as  the  word  *  natural."  lis  bare  ety- 
mological meaning  is  plain  enough  ;  but  its  appli- 
cation is  confined  by  the  bounds  of  no  dictionary, 
and  ita  sense  is  as  mutable  as  the  shifting  sands  of 
the  seashore.  No  other  word  has  so  often  been 
u'w?d  by  writers  as  the  convenient  vehicle  of  thwir 
own  individuality.  'Natural*  is  often  simply 
what  one  desires  from  his  own  [vorticular  view  to 
Ih*  natural.  It  is  necessary,  accordingly,  always 
carefully  to  scrutinize  its  uae,  and  thus  to  discover 
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from  its  special  application  the  precise  meaning 
it  may  bear. 

Stripped  of  the  mass  of  detail,  a  part  of  which, 
except  by  the  sole  right  of  assumption,  does  not 
specifically  belong  to  it  at  all,  the  '  natural 
method '  is,  in  ordinary  phraseology,  simply  what 
its  first  advocate  in  this  country  called  it,  —  the 
teaching  of  a  language  without  grammar  or  dic- 
tionary, using  the  language  to  be  taught  as  the 
medium  of  communication  l)etweeu  teacher  and 
pupil.  Whatever  its  most  enthusiastic  votaries 
may  claim  for  it,  —  and  their  claims  are  often 
even  startling,  —  it  is  this,  and  no  more.  Since 
they  were  first  formulated,  the  details  of  the  sys- 
tem have  grown  by  a  not  unnatural  accretion, 
until  they  include  a  great  mass  of  pedagogical 
material,  some  of  which  is  about  as  much  the 
special  property  of  the  natural  method  a^i  spec- 
trum analysis  is  an  individual  prerogative  of  the 
pupils  of  Helmholtz.  From  one  point  of  view, 
this  is,  perhaps,  not  to  be  deprecated ;  for,  through 
the  active  proselytizing  of  its  disciples,  sound 
pedagogical  principles  have  obtained  a  currency 
and  found  their  way  where  otherwise  they  might 
not  so  easily  have  penetrated.  On  the  other  hand, 
it  is,  however,  to  be  deplored  as  a  categorical  as- 
sumption of  fact,  to  give  plausibility  to  a  theory 
which  by  no  means  finds  universal  acceptance. 
The  name  and  claim  of  the  method  was  in  the 
first  place,  then,  as  it  is  given  above.  The  sub- 
stitution of  the  present  name  for  the  original 
title  was,  for  its  advocates,  an  extremely  happy 
thouRht.  In  spite  of  some  adverse  testimony, 
there  is  something  in  a  name  ;  and  a  *  natuial 
method  '  has  attracted  attention  wliere  •  languaj;e- 
teachiuK  without  grammar  or  dictionary  "  would 
have  fallen  unheeded. 

Joseph  Ja(;otot  wrote,  at  a  lime  when  such  sen- 
timents as  he  expressed  were  tio.newhat  revolu- 
tionary, what  now  might  very  properl.v  be  taken  as 
a  motto  for  the  natural  method  :  "  Become  achild, 
if  you  wish  to  make  progress  in  studying  a  lan- 
guage ;  it  is  the  quickest,  the  surest  road  to  suc- 
ces3."  Wliether  Jacotot  meant  it  literally  or  not. 
it  is  needless  to  question  :  certain  it  is  that  the 
formulators  of  the  natural  method  not  only  cite  it, 
but  believe  it,  and  incorporate  it  in  their  teaching. 
There  is  no  question  as  to  the  fact  that  a  child 
readily  learns  a  language  from  imitating,  con- 
sciously or  unconsciously,  the  speech  of  those 
about  him.  Every  child  with  unimpaired  facul- 
ties in  this  way  acquires  a  vocabulary  that  steadily 
keeps  pace  with  its  increasing  consciousness,  — 
the  vocabulary  that  can  be  used  ;  the  spoken  vo- 
cabulary, of  course,  being  always  a  little  behind 
and  in  abeyance.  It  is  a  slow  process  at  beet,  a 
matter  of  years,  to  learn  a  language  in  this  way. 


Its  slowness,  however,  is,  no  doubt,  due  to  the 
fact  that  simple  cc^pition  is  of  slow  growth  :  cog- 
nition and  language  are  growing  together,  but  the 
former  must  necessarily  precede.  A  similar  jbo- 
cess  may  take  place,  to  a  limited  extent,  at  any 
time  through  life,  if  we  add  a  new  idea  and  aa 
accompanying  expression  to  our  knowledge ;  if, 
for  instance,  we  study  medicine,  an  applied  sd- 
ence,  or  law.  Now,  it  is  manifest  that  it  is  poffii- 
ble  to  be  a  child,  in  its  purely  literal  meaning,  but 
once.  No  assumed  childhood  will  serve  to  i^ce 
one.  with  regard  to  idea  and  its  expreffiion,  in  the 
position  here  described.  The  natural  method 
cannot,  of  course,  ihean  to  do  this  at  alL  It  ful- 
fils, then,  no  particular  purpose  to  write  or  to 
speak  in  the  first  lessons  such  sentences  as  a  little 
child  would  naturally  use  in  its  firtst  faltoiog 
speech.  It  is  only  necessary  to  have  simple,  sboft 
sentences,  that  are  easy  to  understand  and  coe- 
venient  to  remember.  If  the  natural  method 
does  not  mean  to  teach  a  language  in  the  manner 
that  a  very  young  child  learns  it  (and  it  manifest- 
ly does  not),  it  must  hajse  its  terminology  dse- 
where. 

It  iB  a  well-known  fact  that  children  easily  «c- 
quure  a  language  in  addition  to  the  one  they  have 
unconsciously  learned.  It  is  only  necessary  to 
have  a  French  or  German  nurse,  and  in  a  com- 
paratively short  time  the  child  with  whom  she  b 
intimately  associated  is  in  possession  of  a  French 
or  German  vocabulary  ;  good  or  bad,  according  to 
the  time  spent  with  the  nurse,  who  is  communi- 
cative or  uncommunicative,  and  speaks  her  own 
language  well  or  ill.  Unfortunately  for  us  of  old- 
er growth  who  have  neglected  its  oppori unities, 
the  |)eriod  of  childhotKl  is  one  of  peculiar  facility 
of  imitation  and  receptiviiy.  It  never  comes 
again  in  like  measure.  Here,  again,  it  is  imposa- 
ble  to  be  a  child,  and  no  end  of  sentenof  s  embody- 
ing ideas  that  do  not  rise  above  the  first  simple 
formulations  of  a  child  can  suffice  to  put  one  in 
the  attitude  of  a  child. 

It  is  possible,  of  course,  by  going  to  a  foreign 
land,  to  place  ourselves  somewhat,  after  all,  in  ibe 
position  of  the  child  towards  its  nurse.  If  we  are 
utterly  cut  off  from  communication  with  those 
who  speak  our  own  familiar  language,  the  situa- 
tion is  even  improve<l.  We  are  then  forced  out  of 
our  own  speech  and  into  another  ;  we  are  fairly 
obliged  to  acquire  the  new  vocabulary,  the  new 
constructions,  and  the  new  idioms.  But  those  of 
us  who  have  tried  it  know  that  under  the  moat 
favorable  circumstances,  and  with  the  best  and 
most  constant  opportunities  for  communication, 
even  this  is  a  slow  method  :  it  depends  upon  the 
individual,  and  the  time  of  life,  as  to  how  slow  it 
is.    A  German  laborer,  —  Hauscbildt,  — a  man  of 
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i  education  and  no  enJ  of  general  informa- 
po,  dii^d  a  few  week^  ago  in  one  of  tbe  interior 
riti«9  of  the  dtate.  He  had  been  in  this  country 
Jl  of  thirty  year?,  but  at  the  liuie  of  his  death 
scarcely  make  himself  understoo<l  in  Eng- 
HJB  associations,  however,  had  always  been 
he  had  never  cut  himself  loose  from 
900,  and  even  in  a  foreign  land  l)a<l  still  been  a 

oan  among  (Jermans. 
Tbfr  iKit.it  ion  la^t  stated  ia  plainly  the  one  taken 
^jr  Uie  advocates  uf  the  natural  method,  and  the 
I  wp<in  which  is  baaed  their  terminology.  The 
:  in  the  classroom  is  placed  i^omewhat  in  the 
lion  ot  a  stranger  in  a  strange  land.  He  is 
I  to  in  a  foreign  language,  and  in  the  same 
Dai?e  is  expected  to  give  his  reply.  Gram- 
land  dictionary  are  unheeded,  and  upon  this 
iK^eut  stress  is  laid.  It  is  a  simple  exchange 
"^of  idea'i.  say  ita  advocates,  between  teacher  and 
jpil,  resulting,  in  a  surpri-jngly  short  time,  in  a 
omplcte  mastery  of  the  language  the  learner  has 
en  encouraged  to  nsie.  By  and  by  authors  are 
I  in  the  original.  Curiously  enough,  in  the  last 
•  grammar  ib  taken  up,  making  thus  its  knowl- 
Jge  the  capstone  of  the  linguistic  pyramid. 
Now,  there  seems  to  be  no  rea'sonable  doubt 
tint  instruction  of  this  kind,  if  long  enough  con- 
tinued. wouM  iitlimately  result  in  g:iving  to  the 
LipiJ  a  certaiti  knowledge  of  a  lauguage.  He 
sight  learn,  with  limitations,  to  understand  it, 
and  he  even  might  for  a  time  Ri)eak  it  with  some 
rgrtx'  of  Uuency  uud  correctness.  This  much 
he  granted.  The  pui»iJ,  however,  luis  only 
I  at  this  result  by  the  ex|)euditure  of  much 
time  that  might  have  been  belter  em- 
The  knowledge  that  he  has  acquired  ia 
.  and  beyond  a  few  parrot  phrases  it  will 
tipn>ve  the  earliest  opportunity  to  depart  from 
tiim  utterly. 

Tlie  one  great  mistake  of  tbe  natural  syatem 
^)««  tn  its  neglect  to  provide  a  suitable  gram- 
uatical  foundation  for  the  superstructure  it  pro* 
k  to  raise,  —  that  it  leaves  for  the  top  what  it 
ught  to  have  started  tviih  at  the  bottom.  An 
Imrgument  i«,  however,  in  this  way  furnished  in 
arcir  of  the  system,  plausible,  to  l>e  i»ure,  but 
I  and  mlsleuding.  The  teachers  of  the  new 
bod  thus  brixig  forward  as  an  advantage  that 
ribey  do  ttway  with  a  text-book  of  grammar  and 
Iftii  atttf^ndant  drudgeries.  One  exponent  of  the 
[principles  of  the  system  holds  not  only  the  sup- 
horrors  of  learning  granmiar,  but  of  teach- 
j^it,  hysti^rically  up  to  the  tight,  and  exclaims, 
liolhing  can  solace  him  (//«■  teadur)  for  the 
[^nnut  which  gratuwars  cause  him  :  this  is  a  suf- 
vhich  kills,  or  at  least  shortens  life,  and 
I  tlie  mind  all  freahness  and  vigor.'' 


There  is  no  doubt  but  that  there  is  some  drudg. 
ery  ^call  it  that,  if  you  please  —  connected  with 
grammar.  There  is  nujre  or  less  of  it  in  learning 
every  thing  else. —the  alphabet,  the  multiplica- 
tion-table, history,  or  any  science.  The  natural 
methwl  would  here  oUer  us  a  royal  road  to  learn- 
ing, and  it  is  not  stranj^e  that  m»ny  wdl  lie  found 
willing  to  traverse  it.  A  foreigner,  surrounded 
by  j)eople  speaking  a  strange  language,  will  indis- 
putably learn  to  R{)eak  the  lungua»e  he  constantly 
hears.  If  he  hears  it  correctly,  he  will  s|jeak  it 
correctly,  without  perhajis  ever  having  heard  that 
the  language  has  a  maas  of  inlleclions  and  syn- 
tactical agreements  that  sotne  long-exf^'rienced 
scholar  has  carefully  collectetl  and  summarized 
iu  a  grammar.  It  is  not.  however,  for  a  moment 
to  be  imagined  that  this  BU()po3ititio»i8  person  has 
learned  Ms  language  either  as  rapidly  or  as  well 
as  if  he  had  had  a  gramomr  to  lielp  him  with  ita 
remly-made  experience.  The  exertion  of  learning 
is  not  to  be  avoided,  and  has  not  been  avoided  : 
and  the  result  is  the  same  whether  the  process  be 
drawn  out  and  diluted  with  great  expense  of 
time,  and  foolish  repetition,  or  condensed  and 
abbreviated  with  such  aids  as  are  at  hand.  There 
is,  for  example,  no  avoiding  the  tact  that  the 
majority  of  French  nouns  endijiij  in  al  foim 
their  plurals  iu  aitx,  whether  we  learn  the 
whole  truth  at  one  effort  from  a  grammar,  or 
whether  we  attain  it  Hnally  by  induction  from 
individual  examples.  The  acquisition,  in  tl»e  one 
case,  is,  too,  just  as  real  as  in  the  other  :  tbe  gen- 
eralization learned  from  the  grammar  nmst  also 
necessarily  long  precede  its  formulation  by  indutv 
tion  ;  and,  having  been  thus  incorporated  in  one's 
knowledge,  it  can  immediately  l>e  put  to  use.  A 
grammar  saves  time  by  simply  categorizing 
foruis ;  and  it  is  not  the  rulef*  themselves,  it  ia 
their  sure  application,  that  is  sought.  All  rules 
for  language  change  can,  of  course,  be  estalklished 
by  induction  after  a  sufficiently  large  accumula- 
tion of  facts  by  experience ;  but,  after  such  a  com- 
plete knowledge  of  a  language  has  Ix-en  attained 
as  might  enable  one  to  formulate  general  laws, 
tbe  need  of  a  general  law  has  passed  away.  A 
purely  inductive  metho<l  teaches  the  words  of  a 
language  individually  and  separately,  and  does 
not  abridge  the  laUir  by  treating  them  in  classes. 
Grammar,  according  to  the  foregoing,  is,  then,  to 
be  considered,  in  a  modem  language  particularly, 
simply  as  a  means  to  a  detinite  end.  It  is  not  tbe 
end  itself,  and  it  is  to  be  greatly  doubled  whether 
any  teacher  of  a  mcHlem  language  regards  it  so. 
It  would  be  a  very  foolish  and  incompetent  in- 
structor who  would  endeavor  to  teach  a  language 
solely  from  the  grammar,  to  isolate  it  from  con- 
versation and   from  ita  literature.       A  language 
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cannot  be  learned  in  this  way.  The  writer  pre- 
viously quoted  makes  it  a  point  that  those  who 
study  grammar  do  nothing  else.  But  surely  no 
one  cMantende  that  one  can  converse  in  French  by 
knowing  the  rules  for  the  use  of.  fur  instance,  the 
demonstrative  pronouns.  What  one  does  main- 
tain, however*  is,  that,  knowing  the  rules  of 
grammar,  one  can  converse  correctly.  You  do 
not  tind,  again,  in  a  grammar,  however  complete 
it  may  be,  the  aesthetics  of  words  ;  neither,  if  you 
are  wise,  do  you  seek  for  it  there.  The  some 
prouiinentadvocate  of  the  natural  method  exclaims 
warmly,  "  I  tlefy  any  tocher  to  make  us  realize 
these  shndea,  this  use  sodelicate  of  the  subjunctive, 
from  the  grammars:  (hey  know  nothing  of  the 
niceties  of  language.'*  As  if  for  a  moment  it  were 
a  question  of  doubt !  To  raoke  grammar  an  end, 
or,  to  put  it  differently,  to  make  a  language  an 
affair  of  rules  and  phrases,  is  an  error,  as  every 
teacher  of  even  moderate  intelligence  will  a^lmit. 
To  use  grammar  in  its  proper  way,  as  an  aux- 
iliary, as  an  aid  to  classify  and  formulate  facts 
necessary  to  be  known,  is  an  abbreviation  of  labor 
that  neither  a  teacher  nor  a  learner  can  afford  to 
despise.  By  what  has  been  said  it  is  not  meant 
that  a  peraon  shall  go  about  with  a  grammar  un- 
der his  arm  to  which  he  might  refer,  or  that  he 
should  always  be  ready  with  his  rulea  by  para- 
graph and  number.  Grammar  is  thoroughly  learned 
only  when  it  can  be  applied  accurately  and 
with  apparent  intuitiveness  in  the  course  of  con- 
versation or  of  writing ;  and  when  it  ran  be  thus 
applied  in  the  case  of  a  modem  language,  that  is 
usually  studied  for  itself  rather  than  for  the  men- 
tal discipline  that  its  study  involves,  then  its  pur- 
pose has  clearly  been  fulfille«l.  It  matters  tittle 
to  one  if,  having  acquired  a  thorough  speaking 
knowledge  of  German,  be  is  unable  lo  assign  his 
nouns  to  their  proper  classes  of  declension.  In 
rsality,  he  no  more  consciously  assigns  them  at 
all.  Uis  knowledge  of  the  inflectional  processes 
of  the  language  has  been  thoroughly  digested  and 
assiaiilated.  The  learner  has,  nevertheless,  saved 
time  by  the  original  categorization.  As  he  has 
had,  in  the  process  of  learning,  a  well-known  rule 
of  grammar  at  hand  to  authorize  a  form  of  ex- 
pression, confidence,  too,  has  been  given  him  as 
to  the  reality  of  his  knowledge,  instead  of  a  feel- 
ing of  uncertainty  as  to  whether  he  is  right  or 
wrong ;  and  his  knowledge  is  in  every  way  bet- 
ter founded  and  more  lasting.  There  is  still  an- 
other point  to  be  noticed  connected  with  this 
knowledge,  or  want  of  knowledge,  of  grammar. 
Two  languages  co-existing  corrupt  each  other. 
It  is  inevitable  that  when  two  languages  are 
spoken  side  by  side,  except  perhaps  in  that  facile 
period  of  imitation  in  early  childhood*  one  should 


influence  the  other.  It  depends  upon 
stances  which  one  is  swayed  the  more,  or, 
deed,  the  process  may  be  interactive.  One 
only  to  look  for  an  illustration  of  this  to  Cbe<)^ 
generacy  of  the  German  language  as  spokm  bj 
many  Germans  in  America.  It  will  be  tounl 
too,  that  those  persons  who  are  most  infloencnd 
in  this  way  are  those  who  are  most  deBciesliai 
knowledge  of  the  constructive  principles  of  tlvir 
own  language.  If  a  foreign  language  ii  not  t 
thing  of  constant  daily  habit,  a  learner  will  drift 
into  error  from  precisely  similar  causes.  Bfli, 
again,  tlie  rules  of  grammar,  thoroughly 
afford  the  only  safe  anchorage ;  and  an 
knowledge  of  them  will  conserve  both  titae 
labor. 

In  regard  to  the  disuse  of  the  dictionary  bjr 
advocatee  of  the  natural  method,  a  word  shtl 
may  be  said.  By  constant  iteration  on  the>  ptflj 
of  the  teacher,  and  endless  repetition  on  the  put' 
of  the  pupil,  a  foreign  vocabulary  may  vntfKm 
tionably  be  acquired,  but  the  result  is  1^  ■(> 
means  commensurate  with  the  ttnne  or  the  eiMrgj 
expended.  The  only  way  to  get  a  vocabolai;  b 
to  learo  it,  whether  by  a  series  of  repeated  m- 
pressions  extended  over  an  indefinite  time,  or  I9 
a  decisive  exercise  of  memory  that  once  for  A 
grasps  a  classitication.  There  is,  it  is  to  b« 
ingly  conceded,  nothing  quite  m>  stupid  or 
couraging  as  to  look  out,  at  an  early  stage  of 
study  of  a  language,  every  other  word  of  a 
sage,  in  the  dictionary.  This  difficulty  may 
obviated  by  furnishing  a  beginnei's  text  witij 
special  vocabulary,  which,  however.  abooU  Ic 
learned.  It  is  an  easy  matter,  as  the  stody  |>n>- 
gresses,  to  select  texts  that  shall  only  gradiialljr» 
crease  in  difficulty,  and  so  keep  imce  with  atxnlin* 
ally  widening  vocabulary.  There  is,  neverllioUM.* 
distinct  advantage  to  be  gaine<i  from  couniltias 
the  dictionary.  It  is  an  error,  even  in  the  cur  al 
a  special  idiom,  to  teach  a  word  solely  as  the  iwai* 
ber  of  a  phrase,  or  a  few  phraaea,  and  not  w  » 
real  entity  that  may  be  equally  well  tiaed  ia  Oliw 
places.  The  dictionary  here  furnishes  the  ynfa 
corrective ;  imd.  as  1  have  elsewhere  written.  tb» 
student  will,  by  consulting  it,  •'  not  m«?relyexf^ 
cise  bis   faculty   of  discrimiti  scleriwg 

from  among  those  nearly  svj  i^,  tlMt^er 

rect  meaning  demanded  by  the  coni^'Xl,  but  bf 
will  unconsciously,  at  the  same  time,  widrn  !» 
vocabulary  and  his  knowledge  of  the  capafailiM 
of  the  language." 

As  for  the  boasted  advantage  of  the  natanl 
method,  that  instead  of  the  intellectual  bamoBM 
produced  by  the  use  of  grammar  and  dietkioirjA 
awakens  interest  by  an  imme<liate  excfaani;*  ^ 
ideas,  it  is  difficult  to  see  what  mental  imprt* 
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givoi,  or  what  superiority  of  ideas  be  em- 
9  in  such  phrases  as,  **  Here  is  the  finger. 
MI  see  the  tinjsrer,  madame  ?  Yes,  yoa  see  the 
;  and  I  see  the  Hnger.  Do  you  see  the  finger, 
ieur?"  etc.  The  whole  vocabulary  of  simple 
I  and  their  combinationg,  aB  given  in  '  Cau- 
avec  mes  El^ves '  or  '  Plaudereien,'  it  may  be 
led  w  tthout  imrtialtty,  and  as  the  result  of  care- 
nnputation,  could  be  learned  by  a  moflerately 
etic  pupil  in  about  one-half  the  time  it  would 
■pJUm  to  f«ad  throuj^rh  the^e  book?.  In  other 
Pltad  the  same  amount  of  time  and  labor 
Ijeetowed  upon  a  system  with  grammar  and 
loajry  at  its  back,  the  direct  results  would 
been  as  great  again,  and  the  utility  of  the 
red  knowledge  for  its  effect  upon  the  future 
I,  in  accordance  with  what  has  been  said, 
l)een  many  timea  as  great. 
B  natural  s>6tem  is  not  only  not  the  ideal  nor 
(st  way  of  language-teaching,  as  its  apostles 
\  as  to  believe ;  it  ia  not  even  a  good  way,  if 
isults  it  furnishes  are  considered  with  regard 
I  time  spent  iu  their  acquisition.  It  is  not 
t  that   the  system   is   throughout  bad.     Its 

fallacy  is,  that  it  rejectH  as  worthless  the 
blizations  of  grommars.  preferring,  instead 
irting  out  on  the  journey  with  a  well-filled 
(,  to  depend  wholly  upon  what  can  be  gained 
a  not  alwayg  productive  way.  Its  redeem- 
Bfcare  is,  that  it  makee  conversation,  even  if 
trivial,  such  an  important  factor  in  instruc- 

Grammar  is  not  a  universal  panacea  for  all 
Sstic  ills,  and  surely  no  teacher  of  a  modern 
Bge,  in  these  times  of  pedagogical  enlighten- 
I  disputes  for  a  moment  the  unmistakable 
itage  of  abundant  exercise  in  convertiing  and 
the  language  taught,  or  of  living  as  much 
BBible  in  its  atmosphere.  In  learning  a  for- 
langnage,  one  of  the  greatest  difficulties  to 
Dme  is  the  tendency  to  translate  bodily,  word 
Drd,  idioms  and  all,  from  your  own  language 
be  new.  Conversation  here  is  clearly  the 
abstantial  corrective ;  for  it  would  require  a 
arly  observant  mind  to  get  these  shades  of 

from  literature,  even  of  the  most  conversa- 

nature.  The  grammar  of  such  speech  as  w 
lupposed  might  be  faultless,  but  every  sen- 
oone  the  less  unmtelligible. 
ihe  neglect  of  grammar  at  the  outset  is  the 
nsly  weak  nde  of  the  natural  method  so 
,  and  its  practical  use  of  oonvenmtion  is  its 
\  one,  a  combination  of  grammar  ^  of  the 
f  a  teit-bnok  of  grammar — with  con  versa* 
b  the  language  taught,  would  result  in  a 
M  of  study  in  every  way  more  admirable 
«rthy  of  adoption.     Other  points,  to  be  sure, 

elaboration  of  such  a  metho<l,  would  also 


necessarily  receive  attention.  The  natural  system 
promises  too  much  return  for  the  outlay  made  by 
the  pupil ;  and  just  here  ma^*  be  sought  the  secret 
of  its  temporary  popularity.  It  is,  however,  not 
real  enough  and  not  systematic  enough.  Learn- 
ing a  language  is  an  affair  of  memory.  To  know 
it,  one  must  remember  the  vocabulary  and  its 
correct  combinations.  It  is  a  mistake  to  suppose 
that  a  person  can  imbibe  knowleilge  without  con» 
Bcientious  and  continuous  exert  ion,  A  royal  road 
leading  to  the  domain  of  language  would  be  a 
good  thing,  but  it  has  not  yet  been  discovered.  If 
inotead  of  the  natural  method  could  l)e  put  a  ra- 
tional method  embodying  the  principles  already 
hinted  at,  rettults  better,  more  real,  and  more  last- 
ing would  indubitably  he  gained.  Such  a  method 
would  have  a  text-book  of  grammar  as  ita  comer- 
stone  :  it  would  not  constitute  it  the  whole  fabric, 
for  then  its  very  puritoee  wotild  be  defeated.  It 
would  have  extracts,  furnished  at  the  outset  with 
a  Hpecial  vocabulary  which  would  be  learned,  and 
later  on  it  would  inculcate  a  use  of  the  dictionary. 
It  would,  above  all,  use  the  language  taught  at 
every  poesible  opportiuiity,  and  make  ita  practical 
acquisition  the  one  end  in  view.  Lastly,  it  would 
take  wherever  it  ind  them  all  pedagogical  meth- 
ods of  undoubted  value,  and  incorporate  them  in 
its  instruction.  The  grammar  and  dictionary  are 
eflfete  in  modem  language  inatmction  if  they  are 
taught  for  themselves  alone.  Regard  them  as 
they  should  be  regarded,  as  auxiliaries,  and  em- 
ploy them  in  that  way,  and  a  rational  method 
will  ffive  results  Uiat  the  natural  method  cannot 
hojX!  to  approach,  either  in  breadth  or  in  reality 
of  actual  knowlwige, 

"The  castle  which  conservatism  is  set  to  de- 
fend," writes  Emers«in,  "is  the  actual  state  of 
things,  good  and  bad.  The  project  of  innovation 
\&  the  best  possible  state  of  things."  It  is  not, 
however,  to  be  inferred  from  this  that  conserva- 
tism is  always  to  be  decried,  or  that  all  innovation 
is  necessarily  good,  Wm.  H.  Carpenter. 


OUR  OOVERNMENT. 

Profe-ssor  Macy's  book  is  on  the  face  of  it  a 
text-book.  It  is  therefore  to  be  judged  by  it» 
adaptability  to  the  purposes  of  the  classroom.  In 
a  hundred  and  ninety -one  pages,  the  author  under- 
takes to  answer  three  questions  ab«)ut  our  govern- 
ment, —  how  it  grew,  what  it  does,  and  how  it 
does  it.  Tliat  an  answer  to  each  of  these  questions 
is  essential  to  a  satisfactory  exposition  of  our  gov- 
ernmental system,  cannot  be  doubted  ;  nor  is  it 
lesji  certain  that  the  difficulty  of  condensing  the 
necessary  matter  within  the  limits  of  a  convenient 

Our  gooemncnt :  How  it  grew,  w^at  it  doe*,  and  how  it 
doea  it.    By  Jnsi  Mact.     BoatOQ,  Oinn,  1886. 


€16 


SCTEXCE. 


\Xou.  VIIL,  KJ 


claasroom  luanuat  has  thus  far  proved  au  insuper- 
Abte  obstacle  to  the  production  of  u  really  excel- 
lent work  of  that  sort.  We  are  inclined  to  the 
opinion  that  Professor  Mary  has  more  clearly 
demonstrated  the  existence  of  thin  obstacle  with- 
out succesyfully  surmounting  it. 

The  arrangement  of  topics  adopted  by  the  au- 
thor is  unusual.  After  a  general  introduction,  in 
which  is  sketched  the  development  of  Germanic 
institutious,  from  the  primitive  tunacipa  in  Sles- 
wick  to  the  modern  constitution  of  the  United 
States,  the  reader  is  conducted  through  •  Matters 
chiefly  local,*  'Administration  of  justice, '  'Fed- 
eral executive  business,'  and  '  Legislation,'  to  a 
final  considerarion  of  'Constitutions.'  The  wis- 
dom of  thus  reversing  the  customary  order  of 
presentation  is  doubtful.  The  moving  cause  in 
Professor  Macy's  mind  was  probably  the  idea  of 
conforming  to  the  order  of  liistorical  development. 
Throughout  the  hook,  indeed,  marked  prominence 
isgiven  to  the  origiri  and  growth  of  the  institu- 
tions described.  But  that  the  old  Germanic  town- 
ship was  the  seed  from  which  our  Ingher  govern- 
mental forms  have  sprung,  seems  to  us  no  goofl 
reason  why  the  modern  local  organizations  should 
take  precedence  of  the  higher  authorities  that 
make  and  unmake  thera.  It  is  likely  to  be  mis- 
leadinjj^  to  the  student  to  Lhu«  disarrunge  the  order 
of  political  importance.  The  most  logical  method 
of  presentation  for  the  American  reader  is  to  begin 
with  state  institutions,  and  proceed  down  to  the 
local  and  up  to  the  national.  Professor  Macy 
himself  recognizee  this  in  a  meaaiire ;  for  he  rec- 
ommends that  the  book  be  taken  up  in  reverse 
order  when  a  class  is  reviewing  it. 

Another  feature  of  the  Ixjok  that  will  trouble 
the  teacher  is  the  very  excellence  of  its  ana  were  to 
the  question  how  our  institutions  grew.  A  text- 
book should  be  suggestive  :  but  Professor  Macy's 
sketches  of  the  growth  of  various  forms  of  govern- 
mental activity  isuggeat  too  much.  Nothing  short 
of  a  complete  course  in  the  early  history  of  institu- 
tions will  enable  a  class  of  young  students  to  ap- 
preciate, or  even  to  understand,  many  of  his 
chapters.  His  summaries  are  admirable,  and 
could  bo  made  of  service  as  the  outline  for  a  series 
of  lectures  ',  but.  for  class-work  in  an  ordinary 
academic  course,  they  are  too  sketchy. 

In  general,  it  is  our  opinion  that  the  descriptive 
part  of  the  work  is  subordinated  loo  much  to  the 
historical.  The  chapter  on  juries,  for  example, 
contains  eleven  pages  of  matter  relating  to  the  de> 
velopment  of  the  system  in  England,  with  deiicrip- 
iions  of  the  customs  of  ordeal,  com|)urgalion, 
recognition,  and  trial  by  battle,  and  with  a  dis- 
ciisaion  of  the  relative  weight  of  English  and 
French  influence  in  determining  the  tinal  form  of 


the  institution.     The  only  reference  to  'oorgov^i 

emment '  in  the  chapter  is  contained  in  tWf»  1 
at  the  end,  stating  that  •'  the  jury  «y3t«an 
established  in  America  by  EugUshmen.  and  ill 
found  in  nearly  all  the  8lati?s  "  <p-  78).  For  n  cbMl 
of  students  not  learned  in  the  law,  we  submit  tttfl 
some  description  of  the  Jury  system  as  it  now  cx*| 
ista,  with  some  notice  of  the  methods  of  dni«ia(| 
jurors,  would  be  quite  as  proUtable  ;  norcouM  iih 
said  to  be  less  pertinent  to  the  subject  of  the  t 
While  exception  may  thus  be  tAken  to  ( 
featiu^s  of  Professor  Macy's  work  (and  it  mint  I 
admitted  that  the  faults  se»»nj  to  revniU 
from  the  aim  thtui  the  execution  of  the  bookK  too| 
much  praise  cannot  be  bestowed  upon  the  okv  | 
concise,  and  vigorous  style  of  the  author.  A*  *| 
practical  book  of  reference  for  a  teacher  wf  anil 
g«ivernment,  it  will  be  of  great  and  permanent  I 
value.  The  'suggestions'  wlii<«h  arc  appended  tol 
each  chapter  show  that  tl»e  author  himself  vi  »l 
teacher  who  understands  his  busine8rt,  andth^yf 
will  be  in  many  cases  more  useful  than  the  t«zt 

W.  A.  I>UKins»-I 


ECONOMICS   FOR    THE   PEOPLE. 

Economics  for  the  peopte.    Br  B.  R.  BOWXXB.    K«V  T« 

Harper,  1886.     10'. 

Of  Mr.  Bowker's  successful  attempt  "to  set  I 
the  principles  of  economics  so  us  to  make 
plain  and  interesting  to  all  readers,   illu 
them  from  American  facts^  so  that  at  the 
the  book  the  reader  will  have  a  fair  knowledge < 
the  economic  history  and  condition  of  oar  o« 
country,"  little  but  what  isgo<xl  can  be  said.    Th» 
book  is  certainly  interesting.  itissufticientlTfttUto. 
its  purpose,  and  Jt  is  unusually  fair  and  temperit«.| 
Once  or  twice  the  author's  ]>i'rBonal  opininnssi 
to  come  into  collision  with   what    most  t>f  «ittr| 
jteople  consider  established  facts,  but  thvee  «ra  i 
stated  in  a  way  to  attract  very  geuormi  stt«iitt(iii.| 
For  example  :  on  p.  70,  while  admitting  in 
sentence  that  under  the  protCHL'tive  taritT  an  *» 
mous  silk   industry    has   tjeen    built     up    in  l)w1 
United  States,  and  the  price  of  the  product  j 
ly  reduced,  in  the  very  next  sentence  Sir.  Bo«l( 
says,  that,  "  as  silk  is  a  luxury,  no  g^n^ai  h«nlshl)i 
is  worked  by  the  increased  price  ;  *'  the  fad  hfwx,  1 
of  course,  that  there  is  no  -  increased  price.'    TV  J 
price  has  been  gieatly  reduced. 

In  several  passages  Mr.  Bowker  appears  to  ccwl 
mit  himself  to  the  belief  that  the  taxation  of  «UInii4.  I 
unintpro  vo<l  on  the  same  basis  us  im  pro\  e«l.  i*  UMr| 
tij  te  ttje  chief  method  of  raising  ri'v^-nne  m  ( 
future.  Indeed,  he  expressly  says  ihb  oo  p.  UHlj 
That  this  will  really  l»e  the  outcome  of  th6«tdlf  j 
of  the  probleixifiof  taxation,  we  doubt  very  iiMidk| 
Mr.    Bowker's  clear    dLitioctiun    betwew 
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id  piece-wages  (p.  161)  shoiilii  clear  up  a 
any  fallacies  fondly  cherished  by  some 
>n  the  industrial  situation.    On  the  money 

Mr.  Boukcr  is  explicit,  but  not  as  em- 
i  we  could  wish  in  pointing  out  the  evils 
it  upon  the  continuance  of  the  present 
LDaji;e  policy  of  the  United  States.  Per- 
wever,  he  did  not  feel  justified  in  introdu- 

much  polemical  matter  into  an  expository 
On  p.  336  the  author  touches  on  a  point 
-e  believe  to  tie  of  great  importance,  because 
llusion  which  is  very  generally  cberL>*hei  : 
the  mistaking  unproductive  coobumption 
uctive  consumption.  Nine  persons  out  of 
11  to  think  that  the  fieople  in  general  are 
li  when  a  millionnaire  Sfiends  lar^e  sums 
.•y  iu  flowers,  laces,  and  so  forth,  arguing 
such  ways  more  money  is  put  in  circula- 
Ir.  Bowker  f-ayK  truly  that  **  the  wealth 
iisted  would,  more  wisely  me*\.  furnish 
to  many  more  i«eople  in  creating  mor>r 
"  But  he  should  have  fully  illu!>trat^d  tlii:* 
sing  examples  similar  to  th<:>se  of  Mill  and 
t  in  treating  this  ^alu>'  fjpii:.  A  cbaj't'-r  on 
,d  would  not  have  \p^Ti  out  of  plave :  acd 
arge  su[iply  of  markei  cofiie*  of  thr  >y.'.'ii. 
have   lieen    •  prOiJuclively   coD-uui^'J '    by 

theui  to  our  national  and  •tat*:  k_'i-Lii:-.r-. 
1  select  list  of  inipulnr  orator-  on  »-'.>l ■.••.':  -. 
>.  We  like  particularly  thr  tliial  '.:*i: :-  r 
liook.  entitletJ  -Th*-  end  A  iL*:  ^t,  .-.r  ::.t.'.- 
which  the  author  u.akf^  \'j*..z.  :l\rr  r.-r-'.-.- 
jlth  Is  not  an  ml  in  i:^if-  ar.i  :.^a:  ■>  ,- 

is  ^u>Mr•iiuat•r  to  r:',!.-.  T:jr  .'..,. a-.;. _• 
.  io<j.  is  very 'lear.  ao-i  j.'j>  ;:.r  .j^'..  r. 
e  liniitn  of  et*i^  iiit*  rf  *-rrr-.r  ■•.:.  •* 'i:  •  - 
e  to  Ije  l\tK  |.r..;^r  Vii-^- :  '•'.•>.-.  •■- 
lacliinery  crin-l?  'u:  ir-;v:</>-.  f  ..•^-  .v. -- 
the  rich  rK-brr  ar.  l  :>r  ^.:t  :••■.'-•  •■..- 
nity  \tnv\i-'i\ij  •»...  :.  ■:  i  -ii---;  ■ -.h-  -r- 
Inixt>.z    fair*    '.r^—r}  :    r.    ».'..    r.  r    ^■ 

alone,  but  wj .  «;;  -.  f  a.  v,»r;  i.-.-  -.     •  ,  •  • 

The  »-vil-  iLi:  -  • ,-:-  -.i..    j  rj.    .. ,  „ 
indo.     On  \t^     •::.■??    :.aZj.    ■ -r-       ■•  .     ■ 
dso  rejti.t-  r. 
1  whi'^h  wvu 

•  to  a  c-.m:i.  t  .-■-.    ■».-  tj-.  • 
«r<iuld  put  '.tjk  iT-^i-.-r  ;.  -r.  -. 
nder  CL-atr.  1  ■.•?■..•>■  --.i  -    -."^^-^n 
idivi<jua.-.     ixvi.^-.  —J-  -v 
jrkin^  "•^.i.*.  •"•r>-".    -  i."  '  ^  % 
•p!»r« -ir, :  4-.  ;..-f- -.--.-      .j-     ..: 
rd  N*::».  :>•  .-j^-  •   •  ,  -    r,  .• 
fnf   ar.j     -.^^.u—i.-.. 
uraii^-x  r.-j-v.       7  i  j-  j.    •  r.:  - 

u-es.  13  a-  :.:j-:  :.rj-vr-.  •.■■    <: 


by  the  mastery  of  U'adcrship.  And  thuH  tin*  pn»- 
motion  of  economic  |)rogn^s  ri'solvcs  itwlf  into 
the  work  of  iM>]itic:il  fdiicatioii  "  (pp.  "HYi,  'JH'.J). 

It  is  well  that  Mr.  Ilowker  haK  put  in  his  hiiIi- 
title,  *  for  u.s(.'  in  buHiness  :*  for  it  is  a  pffnli.-n-  vet 
true  fact  that  nirxst  1uisiii(»<s-iii('n.  tiiongh  tli<>y 
use  the  terms  'capital,'  *  prif«*,"  '  vaim*,*  •  inoncy.' 
•  rent,'  protits.'  and  so  on.  i-vi-ry  hour  of  tln-ir 
working  livi-s,  have  very  i'onfus«-i|  ii|«':is  as  to 
what  they  nir-an  and  iniiily. 

A  plain  rnan'M  tnlk  on  th*r  labor  tfHtr'ti-to.     Ijy  ••r«»»*.   Nkw- 
fOMK.     N>w  ^  i,rk.  H'lr/^r,  iHrtH.     Ji;  . 

Professor  Newr-ornb's  r^'f-i'Utly  piiMiKln-d  lalk-. 
also  come  un-b-r  th«-  h*-ad  of  «■<  'iri'iiiii«n  (or  llif 
Ii»-op|e,  thou;:li  th«-  -jubji-'-t  tr-n*-'',  i-.  ),u\  i,w  of 
the  many  to  j'h-l  ou  by  Mr.  \'y.v.Vtr  \\f  i-bould 
say  that  tL<:  <]ii<-f  f:i'iit  to  ><<■  fourfl  /.  i»>,  U.i-  \^^.[l 
Ls  ttiac  tli»-  -t-.i'- i- :sl:rjo-t  V/'/  '  •i.:t-r-:tU<iii:A  :jr.«j 
t'Xp  familiar  f-.r  ■j;:.'r;i».;. .  'I  r.<- 1;;.,. ,  v.t  •,.  ',r,/it.:,li: 
p>jr-]j>ii<.-<j  in  ••.•:  Ii^.'lt.f^i:'lt-i,l  ::r.-:  Ir'.i..  '!•  If  .in. 
pii'-iiy  find  'i.rt-".:'--  :,"r--i' '^ ':   "  ,•  •.   ..***  t.\.-,t, 

Advii.^'.r*!  [»...V'-:i.  «■■'■'„'.'.■,'.  -•'  ;.■•.,,  c-.  ,■;.>/  -,.  f  .j  ,  . 
*t'i  -■•.■;'-ty   i', ;    .".    ;.•.;;•---    •..;,  .    ■  ■     't    .  ■    '/'••,*'    ./.> 

V<--A'.V. -.'.•.'.      '.   ,•.'•.    —      %•     ,        «.-.    -  .     ■•■    •    '.r    .- 

L:..t;.-    ^    ?   .  irl':-  :■.■;■     '.:    :.    '.    .-  ..."., 

y»>-  '.;.■..;.:.•■■..%'.•    '     .  «/'.    •■•  ■.  ■    -■  .      -  y  I.  . 

■  " "s  «:..•,,;  ■>.-,■%'-■-'        '■'•/•.■ 

•*.-••:•.*••.  i  *■•;■•   ■'    -..,..  .  ,. 

':>.-.  '.^  ■■■:'•■        •:-     ■■■:.•..         ..  ..    ,. 
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feot  18  that  there  are  hardly  any  examples  left  for 
the  Btudent  to  do  by  bimeeir.  Half  the  advan- 
tage of  a  course  of  mathetnancal  Btudy  is  lost  if 
some  facility  in  doing  work  of  the  same  kind  has 
not  been  acquired  :  and  facility  cannot  be  ac- 
qtiired  without  long  hours  of  practice,  any  more 
than  one  learns  to  play  the  piano  by  listening  to 
another  pei-son's  playing. 

Profeaeor  Cremona  objects  to  the  rather  more 
common  name  of  '  modem  geometry '  for  the  sub- 
ject he  ifl  treating,  that  it  »?xpresses  merely  a 
relative  idea,  and  that  although  the  methods  may 
be  r^arded  as  inoderu,  yet  the  matter  is  to  a 
great  extent  old.  Neither  objection  seems  to  us 
very  forcible.  The  characteristic  of  the  modem 
geometry  i»  its  method,  and  not  its  matter,  and 
the  distinction  between  an  ancient  and  a  modem 
world  has  not  yet  ceased  to  have  a  real  signifi- 
cance. 

In  all  essential  resjiecta  the  distinguished  author 
has  accomplished  his  relf-appointed  task  in  an 
admirable  muiiuer,  and  Englinh-speaking  F^tudents 
will  be  very  gratefyj  to  hi  in  for  his  lalxirs.  The 
presentation  of  the  Bubject  is  admirably  lucid  and 
clear,  the  order  is  well  chosen,  and  there  are 
many  simplificationH  of  the  more  laborious  pro- 
c«88e9  of  Steiner  and  Von  Staudt.  It  is  a  good 
plan  to  make  use  of  M.  Ed.  DewiUfa  proof  of  the 
proposition  that  lines  joining  corresponding  points 
of  two  projective  ranges  envelop  a  conic,  but  it 
is  a  mistake  to  let  the  proof  of  the  most  important 
proposition  in  the  whole  Iwok  rest  upon  one  of 
the  few  passages  which  are  printe<l  in  e^maller 
type.  The  extent  to  which  the  subject  is  devel- 
ope<l  may  be  gatiiered  from  the  facts  that  the 
sheaf  of  confcs  through  four  jMiints  is  not  reached, 
and  that  the  existence  of  sixty  Pascal  lines  is  only 
mentioned  in  a  footnote. 


ARROWSMITirS  EDITION  OF  KAEOrS 
RIG  VEDA, 

Sanscrit  scholars,  and  those  who  are  familiar 
with  the  value  of  Professor  Kaegi's  •  Der  Rigveda, 
die  aJteste  literatur  der  Inder,'  will  be  pleased  at 
any  attempt  to  throw  tlie  work  into  a  form  that 
will  give  it  a  larger  circulation,  and  at  the  same 
time  increase  the  interest  in  Vedic  studies  by 
bringing  an  intrcxtuction  t«>  them  within  the  reach 
of  general  readers.  As  contributing  to  thi.s  end. 
Dr.  Arrovvsmith's  translation  of  the  German  edi- 
tion will  be  welcomed,  since,  to  quote  from  the 
preface,  it  places  '*  at  the  command  of  EInglish 
readers  interested  in  the  study  of  the  Veda  a  com- 
prehensi\  e  and  at  the  same  time  condensed  manu- 
al of  Vedic  research." 

Thg  Riffvtda:  the  oldttt  literature  n/  the  Indtane.  By 
ASOLP  KABOt.  Authorised  trtuiidatiou,  wiib  additions  to 
tHe  notes,  by  R.  Arrowamltb,  Pb.D.    Boston,  Cinn,  ifm. 


This  is  the  end  which  the  transfaitioii  toi  k\ 
view  ;  and  it  is  from  a  jKipular  stAnd-point,  at  I 
pealing  to  English  readers,  that  this  new  piece  ( 
work  mtist  be  judged.     In  preparing  the  I 
tion.  Dr.  Arrowsmith  has  choeen    to  follow  i 
author  throughout ;    and   no   claim    is  road« 
originality  of  thought  or  treatment,  or  to  the  < 
tribution  of  any  specially  new  material  for  I 
elucidation  of  the  Veda-     Bearing  this  in 
it  must  be  said  that  the  translation,  as  a  rule,  i^ 
excellently  made  ;  and  it  would  perhaps  l»  hjl^' 
critical  to  pick  out  the  few  poaaagcs  in  whk*  th» 
English  is  not  as  finished  as  it  mi^ht  be,  or  t  ' 
we  have,  perhaps,  too  close  an  imitation  of  i 
German  i<lioni  or  word  onler. 

In   the    metrical   quotations   from  Uie  bj 
themselves,  the  translator,    although  liavinf  I 
Sanscrit  text  constantly  before  him,  has  ( 
adhered,  as  he  says,  cloeety  U>  Dr.  Ka«gi  s  i 
ings  ;  and  the  design  seems  to  bavv  been  to  i 
a  readable  version  in  popular   form,  ratber 
always  a  strictly  scientific  translation  of  Xbfil 
Bcrit.  Such  being  the  case,  we  cannot  Ux>k  U>t 
rendertngn  for  any  thing  original  :  but  they  ( 
out  well  enough  the  plan  proposed. 

The  additions  to  the  notes  cooatat  chiefly  i»  • ' 
numl>er  of  references  to  the  more  recent  ht*ri*af» 
on  the  subject,  thus  bringing  the  book  up  to  «l«t»; 
and  though  by  no  mean?  ci>mplete,  nor  even  jiio-^ 
fessing  to  be  so,  they  will  prove  T>ery  welooaei 
useful.     The  introduction  of  the  •  Frog  soiif/i 
p.  81,  is  a  good  idea,  and  makes  an  acoe|iCabl«l 
dition  to  the  book.     It  may  be  nat.9d,  in  passiBg*! 
that  an  improvement  has  been  tutule  by  in 
at  the  end  of  each  metrical  translation  the 
merical  reference  to  the  mandaht  and  Mukia  &nm| 
which  the  various  verses  are  taken,  instead  of  i 
serving  such  references  for  the  notes.    This  i 
prove  much  more  convenient  in  a  general  rradli 
of  the  hook. 

The  fomj  in  which  the  book  is  presented  li< 
tractive  ;  but  it  is  to  be  regretted  that  no 
mistakes  should  have  crept  in,  not  only  in  dv 
Greek  and  Latin  quotations  and  in  the  trso«Ulen' 
tion  from  the  Sanscrit,  but  even  in  the  EQgliA| 
portions  of  the  work.  Tliese  we  shall  liopr  to  • 
corrected  in  a  future  edition  in  order  that 
may  not  mar  what  is  otherwise  admirable  in  I 

In  conclusion,  we  may  say  that  by  othvrB  1 
the  student  of  Sanscrit  this  Ux>k  will  lie  fcxiaU  itt' 
teresting  and  instmctive  :  and,  with  the  exceptw) 
of  the  notes,  even  the  general   reader  will  I*  i*- 
terested  in  its  i)erusal.     It  will  alao,  it  is  hnjpsi 
render  somewhat  more  general  a  knowledge  (/I 
Veda,  and  at  the  same  time  incTteaae  the  i 
now  taken  in  oriental  studies. 

A.  V.  WiLUAxs  Jacks*.! 
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IMMENT  AND  CRITICISM. 

i.  Edward  Atkinson  of  Boston  has  for  years 
ed  asoneof  thefirrt  statisticians  in  theworl<i. 
f  a  statistician  imiiliea  a  great  deal.  It  im* 
more  tliun  a  prodijinous  memory  in  retaining 
68,  and  more  than  an  untii-ing  energy  in 
pring  them  together.  The  statistician  must 
n  these  qualities  a  graphic  power  of  preBen- 
D  and  an  insight  Into  the  real  uicaiiiug  of 
Be,  which  amount  almost,  if  not  qtiite,  to 
IB.  All  of  these  qualities  Mr.  Atkiiison  pos- 
i  in  a  marked  degree,  and  his  two  articles  on 
I  relative  strength  and  weakiie>s  of  nations,* 
ibuted  to  the  Century  magazine,  the  first  of 
h  is  published  to-day,  sliow  tliem  at  their 

These  articles  are  certain  to  be  widely  read 
liscussed.  not  only  by  the  general  reader,  but 
le  econoraifit,  who  will  pay  particular  atteu- 
to  Mr.  Atkinson's  methods  and  hit)  interprela- 
Df  \m  results.  Much  of  this  first  article  rea<ls 
ft  chapter  from  '  Triumphant  democracy,*  and 
pgenious  illustrations  used  by  the  auihtjr  ad«l 
tly  to  its  force.  Since  1865  we  find  that  our 
Ifltion  has  increased  69  per  cent ;  our  hwy- 
cent ;  our  cotton-crop,  IW  per  cent ; 
»,  2f>%  percent  ;  our  railway  mileage, 
cent ;  our  insurance  against  fire,  310   per 

and  our    production    of    pig-iron,  38<i  per 


▲tkinsoD''fi  warning  to  the  military  powers 
ipe  iH,  '  Dicarm  or  starve.'  He  holds  that 
tnnual  proiluct  vi  a  country  is  the  source  of 
ps,  profits,  and  taxes.  If  one  !*ecure  a  larger 
ortion  than  now  exists,  the  other  two  nmst 
ly  it.  Furthermore,  Mr.  Atkinson  beUevee 
wages,  earnings,  salaries,  and  the  income  of 
imall  farm,  are  not  the  measure  of  the  cost  of 
ioctiou.  but  the  results  of  the  conditions,  both 
mal  and  meninl,  under  which  the  work  is 
L  From  this  it  follows  that  the  wages  or 
ings  will  be  higher  in  that  country  which  is 
freighted  down  by  the  cost  of  a  large  standing 
y  or  the  burden  of  a  heavy  war  debt,  and  in 
sk  the  work  is  done  by  the  most  intelligt.'nt 
804.-1890. 


people,  under  the  rao^t  favorable  conditions.  The 
mental,  material,  and  political  influence  of  such  a 
cotintry  will  become  the  most  potent  factor  in  the 
world's  commerce.  This  is  the  future  Mr.  Atkin- 
son sees  for  the  United  States.  The  keynote  of 
the  argument  for  democracy  against  dynasties  is 
commerce.  Mr.  Atkinson  estimates  the  world's 
population  at  1,400.000,000,  of  whom  400,000,0(M). 
are  classed  as  machine-using.  The  other  1,<M)0,- 
000,000,  iM^itig  non-uiachiue  using,  must  depend 
almost  wholly  on  the  work  of  their  hands  for 
production.  The  control  of  the  commerce  of  the 
wurld  lies  in  the  answer  to  the  question.  Which  of 
the  machine-using  nations  shall  supply  the  need 
of  the  non-machine  using  nations?  Mr.  Atkinson 
sees  that  the  nations  of  Europe  cannot  sustain 
themselves  under  thoir  prepeut  conditions  without 
commerce  ;  but,  if  they  hold  to  their  present  con- 
ditions, the  United  States,  by  virtue  of  its  high 
wages  and  low  cost  of  production,  will  take  their 
commerce  away  from  them.  Therefore  he  says 
to  the  dynastic  countries,  *  Disarm  or  starve.' 


The  reasons  for  the  vast  gain  in  the  conditions 
of  material  welfare  in  the  United  States,  Mr.  At- 
kinson finds  to  be  seven.  The  first  is  the  free 
purchase  and  sale  of  land,  and  the  stability  re- 
sulting from  the  large  number  of  laud-owners. 
The  second  is  the  aljsolule  frcedotn  of  exchange 
between  the  states.  The  third  is  the  extension  of 
the  common-school  system.  The  fourth  is  the 
right  of  sulfrage,  with  the  consequent  feeling  of 
independence  every  voter  possesses.  The  filth  is 
the  conservation  of  loiral  self-government  in  its 
strictest  sense.  The  sixth  is  the  existence  of  gen- 
eral state  laws  which  preclude  the  possibility  of 
any  monopoly  of  the  mechanism  of  exchimge. 
The  seventh  is  our  habit  of  organization  and  self- 
government,  which  ia  so  far  doveJoiwd,  that  "if 
any  thousand  jiersons  were  suddenly  removed  to 
some  far-distant  place,  away  from  their  fellow- 
men,  the  men  of  adult  age  would  immediately 
organize  an  open  meeting,  chooae  a  moderator, 
supervisor,  or  mayor,  elect  a  board  of  selectmen, 
of  asseesurs  of  taxes,  and  a  school  committee,  ap- 
point one  or  two  constables,  and  then,  adopting  the 
principle  of  the  English  cummoD  law,  woidd  at 
once  undertake  their  customary  gainful  occupa- 


tions."  Theee  seven  reaeone  may  not  be  distinct, 
and  we  are  inclined  to  belieee  that  tliey  are  re- 
ducible to  fewer ;  but.  at  all  events,  tliey  form  a 
coraiireiiensive  summary  the  value  of  wliicb  is 
not  impaired  by  elal)oration.  Mr.  Atkinson  also 
negatives  that  foolish  fallacy,  now  so  widely  held, 
that  the  ••rich  are  growing  richer,  and  the  poor 
poorer."  Its  main  force  lies  in  the  euphony  of  its 
expression. 


Impressed,  as  we  well  may  l>e.  with  the  phe- 
nomenal development  of  the  United  Stales  and 
the  magnificent  possibilities  that  lie  before  it,  yet 
we  must  study  development  elsewhere  as  often  as 
we  can  find  it.  That  Great  Britain  has  not  been 
standing  still  for  the  past  decade,  Mr.  Mulhali 
conclusively  proves  in  the  CotUemporary  review. 
Since  1875  the  i>opulation  of  the  United  Kingdom 
has  increased  12  per  cent ;  wealth,  22  per  cent; 
trade,  29  i)er  cent ;  shipping,  67  per  cent ;  and  in- 
struction, 68  per  cent.  During  the  ten  years  the 
natural  increase  of  the  f»opiulation  has  l^een  1,200 
daily,  and  the  outflow  to  the  United  Stales  and 
the  colonies  has  averaged  600  daily.  Besides  this 
natural  increase,  there  has  been  an  immigration 
of  1,317.000  persons,  consisting  of  returned  colo- 
nists and  foreign  setilere  :  65  per  cent  of  the  emi- 
gration came  to  the  United  States.  Mr.  Jlullmll 
wants  the  medical  association  to  investigate  tho 
fact,  that,  while  the  murriages  lia\e  declined  only 
1,5  per  cent,  the  births  have  faOen  off  5.5  per  cent. 
He  considers  that  this  furnishes  ground  for  grave 
apprehensions  of  physical  decadence.  The  con- 
dition of  the  people  ut  large  has  materially  im- 
proved in  the  ten  years.  PanjjeriHm  has  declined 
(Ihe  rate  per  thouKind  of  poptilaLiitn  l>eing  27  in 
1885,  as  against  41  in  1870.  and  48  in  1850).  sav. 
ings-bank  deposits  have  increases! .  and  there  has 
been  incressed  consumption  jht  capita  of  tea, 
sugar,  meat,  and  grain.  The  ciiminal  statistics 
show  a  large  decrease  in  the  numlxT  of  commit- 
tals, and  the  average  numher  of  children  attend* 
ing  priotary  schools  has  riseu  68  per  cent  in  ten 
years.  The  bankruptcies  are  fewer  than  in  1875, 
and  the  consumption  of  alcoholic  drinks  has  de- 
creased. 

Mr.  Mulhatrs  conclusions  from  his  study  of  tbe 
figures  are  very  gratifying,  the  only  two  unfavor- 
able items  being  the  decline  in  the  ratio  of  the 
number  of  births  per  marriage,  and  Ihe  lamentable 
condition  of  Ireland.  The  fall  in  the  deatii-ra(e 
is  a<«cribed  to  sanitary  improvements  and  the  in- 


creased  consumption   of  ivholpsoroe   food. 
04-per-cent  decline  in  the  consumplkm  of  bqaacl 
especially  to  Ikj  note«l,  and  consitiecwt  in 
tiou  wiih  the  82-per-cent  increase  in  tbe  ar 
of    the    working-classes,    the    largpr    amnnnl 
wheat  and  meat  consumed,  nml  the  dccre— u  < 
88  jier  cent  in  crime  and  of  33  per  c«ot  in  p4up 
ism.     Ml*.   Mulhnirs  fignrce   are   confirtaaiory  i 
Mr.   Atkinson's  argument :   for    Greai   Briiaia  < 
virtually  a  democracy,  and,  wbile  »ubjecte4  t»l 
large  annual  expen^^c  fur  her  army  and  iXKrj,  I 
is  nothing  like  the  drain  upon   her  reeoarm  t 
the  cost  of  their  military  eatablisbments  h  lot 
great  continental  powers.     Mr.  Atkineon'*  i 
contributions  to  this  diaeussioD  will  be  k% 
with  interest,  and  we  shall  expect  some  cfiti 
of  bis  fundamental  teueta  frCKn  eooDOUftists. 


Meanwhile  Mr.  Atkiaaon's  position,  that  "h-iM 
wages,  either  in  money  or  in  what  money  will  hnij,l 
are  the  correhitive  or  reflex  of  a  low  costoffrv] 
duction  measured  by  labor  or  eflfort,"  rwceiv«  % 
indorsement  in  some  statistics  that  tbe  Coil 
States  consul  at  Tunstall  has  coramuniciU€d 
the  department  of  state.  He  says  in  rpgvd  taj 
silk.  that,  in  a  Maccloslleld  mill,  144  hands 
em  ploy  etl  in  throwing  600  pounda  of  C'aotnn  i 
with  average  earnings  of  $2.35  a  weiek;  wli 
in  an  .American  mill  80  hands  throw  from  I.Q 
to  1.200  fiounds  of  Canton  silk  at  an  average  ' 
of  i|»5.50  per  week.  So  Americ-an  average « 
of  $5.50  give  far  better  results  than  the  EnpG 
average  earnings  of  $3.25.  Tbia  instance 
the  silk  industiy  is  supplemented  by  one  from  tb#l 
bout  and  shoe  industry  ;  Frank fort-on- the- Main, 
and  Lynn,  Mass.,  furnishing  the  data.  The  prio' 
paid  at  a  factory  near  Frankfort-on-the-Main  Ivt 
making  uppers  for  lailies'  higlt-top  button  gtitcrt 
is  21  centa  a  pair ;  while  tbe  cost  nf  ll»e  Bime 
Labor  in  Lyim,  Mass.,  is  11  cents,  or  nrorly  50  per 
cent  less  than  in  Germany.  Tb«  whole  boat, 
solid  and  finished,  and  laid  in  boxes,  cutU  It 
cents  in  Lynn,  which  is  far  l>elovr  «»hat  ii  vi  10 
Germany.  The  actual  eairning;s  in  Qermany.  (iImd 
fi*om  the  work  accounts,  are,  ou  the  averatc**  pT 
liand  employed,  f3.«t8,  while  in  Lvnn  \\\r\  ^• 
not  less  than  |9  per  week. 


TTTE  FAUJiCY  CONTAINED  iu  the  CO  r .  m     1 1  -  .    .   - 

that  nuniliers  cannot  lie,  is  well  sbown  in  tlw' lu- 
cent discussion  of  the  statistics  of  lu&anit;  by  \k. 
D.  Hack  Tuke.    The  statistics  way  b«  all  riglit. 
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at  tbey  must  be  tuken  in  a  certaiu  way  to  war- 
rant definite  concluBions.  Frotu  the  farlB  that 
more  cases  of  ioeaiiity  are  now  treated.  t]iat  we 
„  have  lonre  asvlums,  and  that  our  age  is  called  a 
^Bleurotic-  one,  the  mourn ful  cunclusioii  is  drawn 
^^■bat  a  (greater  [>ro|>ortion  of  civilize<l  humanity  in 
^Boccarubing  to  the  strins^ent  re(|uiremeiit6  of  mod- 
^^%m  lifp,  and  losing  its  mental  equilibrium.  Dr. 
Tuke  shows,  that,  br  such  stati-^ties,  the  insane  of 
past  thirty  years  or  so,  wluise  Uves  our  im- 
ed  methods  of  treatment  have  succeeded  in 
rlon^Dg,  are  pushed  upon  our  shoulders.  The 
I  test  of  the  prevalence  of  insanity  is  the  pro- 
tioD  of  first  attacks  occurring  within  certain 
eriods.  On  this  basis,  Dr.  Tuke  shows  that  since 
'8  (the  earhest  date  from  which  adequate  stutis- 
»  exist)  there  is  no  increase  in  occurring  insan- 
in  Great  Britain.  On  the  whole,  there  is  a 
ilight  tendency  to  decrease  ;  and  this,  too,  though 
I  are  now  more  apt  than  ever  to  be  brought  to 
Of  course,  this  should  not  lessetj  our  vigi- 
nce  in  the  matter,  nor  remove  our  attention 
>m  that  largo  class  on  the  borderland  of  insanity 
which  is  not  recorded,  and  from  which  any  sud- 
jen  crisis  chooeea  its  victims. 


The  physiology  of  digestion  has  been  so 
iioronghly  investigated  of  late  years,  that  it 
irould  seem  that  there  could  be  very  little  oppor- 
Linity  for  difference  of  opinion  on  oiost  of  its 
Eidiu?  principle!*,  and  yet  we  tiiid  that  authori- 
ties are  on  some  poiats  very  much  at  variance. 
7e  are  told  that  nothing  can  be  more  prejudicial 
^ban  the  habit  of  chewing  gum,  supposetl  to  tw  so 
common  among  school-children,  The  salivary 
glands  are  unnaturally  excited,  and  pour  forth 
so  much  saliva  in  the  act,  that  vthnu  food  is 
Diasticated  thev  are  not  able  to  re8|)ond  as  fully 
I  is  necessary  for  the  proper  insalivution  of  the 
food.  We  are  also  Informed  that  food  should  not 
be  eaten  jutt  before  retiring;  that  thoroughly  re- 
freshing sleep  ref|uireB  perfect  rejjose  of  all  the 
organa  ;  and  that,  if  we  go  to  sleep  with  a  more  or 
leas  full  stomach,  sleep  will  be  diBturl>ed  and  un- 
Batiefaetorj.  The  authorities  of  Amherst  college 
^evidently  do  not  agree  with  these  views.  In  the 
ructions  which  they  give  to  their  students  to 
Hide  them  iu  their  gymunstic  exerciscB,  after 
|i6pecifying  the  kind  and  amount  of  physical  exer- 
Cis=e.  they  recommend  sleeping  for  half  au  hour 
Iter  dinner  and  supj^er  if  jvost^ible,  and,  if  slee|>- 
lat  night  from  brain-work,  to  eat  a  fev^' graham 
kers   before  retiring,  to  draw  the  excess    of 


blood  from  the  brain  to  the  stomach.  In  reference 
to  the  pracLioe  of  chewing  gum,  this  statement  is 
made  :  chewing  gum  daily  Iwfore  eating  and  be- 
tween meals  increases  the  flow  of  saliva,  and  ao 
aids  the  digestion  of  fat-making  fcxids.  It  also 
indirectly  Btimulates  the  secretion  of  the  digestive 
juices  of  the  stomach.  We  have  no  naeaas  of 
knowing,  but  we  presume  that  Professor  Hitch- 
cock of  Amherst,  who  is  himself  a  {ihysician,  is 
largely  responsible  for  this  advice,  and  have  no 
doubt  that  he  has  given  it  after  mature  considera- 
tion. We  fully  agree  wilh  what  is  said  in  tlie  in- 
structions about  the  usefulness  of  food  in  cases  of 
sleeplessness,  and  believe  that  many  a  jjerson  has 
been  kept  awake  at  night  from  a  mistaken  idea  of 
the  necessity  of  abstemiousness  before  retiring. 
This,  of  coui"se,  does  not  mean  that  late  suppers 
are  under  all  circumstances  to  be  recommended  ; 
but  a  few  graham  crackers  can  never  do  harm, 
jind  will  often  do  good.  In  regard  to  the  chewing- 
gum,  we  do  not  feel  so  sure.  Besides  being  a 
pracrtice  which  is  from  an  aesthetic  point  of  view 
not  to  be  encouraged,  it  la  very  doubtful  whether, 
under  4he  most  favorable  circumstances,  it  is 
really  a  benefit  to  digestion :  and,  until  there  is 
some  guaranty  as  to  the  corajKisition  of  what  is 
called  chewing-gum,  we  should  hesitate  beforo 
recommending  it  in  such  unqualified  terms. 


A  FULL  ACCOUNT  of  the  Union  Pacific  railroad 
weather-service  has  been  furnished  to  the  news- 
papers in  the  west  by  Lieutenant  Powell  of  the 
signal  service,  who  is  in  charge  of  the  new  enter- 
prise, and  now  engaged  in  bringing  it  into  shape 
for  practical  work.  There  will  be  thirty-three 
stations  in  all.  It  is  proposed  to  issue  predictions 
twice  a  day,  announcing  the  expectetl  weather 
changes  from  twenty-four  to  forty-eight  hours 
beforehand.  This  will  give  the  railroad  officials 
ample  lime  before  the  trains  start  in  the  after- 
noon and  morning  to  ruake  any  changes  which 
the  pre<licted  weather  may  necessitate.  The 
predictions  will  he  couclie<i  in  specific  lan- 
guage, and  not  in  meaningless  general  terms. 
For  instance:  one  indication  will  predict  in  a 
certain  division  cold  weather  with  snow,  the 
wind  tteing  from  the  north  and  blowing  at  the 
rate  of  thirty  miles  an  hour,  followed  by  warmer 
weather,  the  w  ind  changing  to  a  southerly  direc- 
tion. Study  of  the  road  will  determine  where 
the  worst  snow-drifts  most  frecjuently  occur,  and 
from  this  it  will  be  {Kissible  to  tell  pretty  nearly 
where  snow  blockades  are  liable  to  form.  An  accu- 
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rate  and  comprehensive  weather-service  will  enable 
the  Union  PaciSc  to  save  thouBands  of  dollars 
every  week  to  its  patrons.  If  Btorins  can  be 
accurately  predicted  beforehand,  the  stockmen  can 
withhold  their  shipments  and  nllow  cattle  to  be 
sent  throupfh  without  danger  or  perishinf^  by  being 
caught  in  blockades  t)r  blizzards.  One  prominent 
cattleman  recently  said  tliat  such  a  gysiem  of  pre- 
dictions, if  accurate,  would  l)e  the  means  of  sav- 
ing him  fifty  thousand  dollars  every  year.  The 
practical  working  of  this  service  will  be  watched 
with  much  interest  by  raiload  men  in  all  parts  of 
the  country. 

In  the  prominent  mention  given  just  now  to  the 
meteorological  enterprise  of  the  Union  Pacific 
railroad,  it  should  not  be  forgotten  that  very  con- 
siderable contriliutions  towards  increasing  the 
value  of  the  signal  service  are  made  by  other 
roads.  The  display  of  weather-flags  on  many 
western  and  southern  lines  is  no  small  matter,  for 
one  of  the  greatest  difflculiies  that  the  service  has 
to  contend  with  is  the  delay  in  placing  its  indica- 
tions in  the  hands  of  those  who  wish  to  know 
them.  The  predictions  based  on  the  seven  A.M. 
observations,  and  issued  about  ten  o'clock  from 
Washington,  ate  read  by  most  persons  only  at  five 
or  six  o'clock  in  the  evening,  or  later,  when  the 
time  covered  by  the  prediction  ia  already  well 
advanced.  Besides  this,  there  is  a  large  conlribu- 
tion  of  temperature,  wiad,  and  general  weather 
obBervations  made  to  the  Pacific  coast  division  of 
the  service,  at  present  in  charge  of  lieutenant 
Glassford,  by  the  Southern  Pacific  raikoad  com- 
pany. Observations  are  taiben  daily  at  seven  a.m. 
at  about  a  hundred  and  twenty  stations  on  their 
wide-brajaching  lines,  making  a  vjiluable  addition 
to  the  tri-daily  reports  from  the  twenty  regular 
stations  of  the  service  on  the  Pacific  slope. 


The  FlHST  PUBLisiiED  print  of  the  topographi- 
cal survey  of  Massaclujeetts,  executed  jointly  by 
the  U.  S.  geological  survey  and  the  state,  was  the 
map  of  the  Qreylock-Williamsttnvn-North  Adams 
district,  issut'd  last  summer  by  the  Apoalachian 
mountain  club  on  the  scale  of  the  original  plane- 
table  sheets  (1  :  30,000),  and  of  which  mention  has 
t>een  made  in  Science.  The  same  district  is  now 
published  in  its  otUcial  form,  on  a  scale  of  an  inch 
to  a  mile  (I  :  63,500),  with  brown  contours  every 
twenty  feet,  blue  water-courses,  and  black  roads, 
towns,  and  lettering.  Old  Greylocb  makes  a  fine 
centre  for  the  sheet,  and  its  sharply  moulded  form 


is  weU  displayed  in  the  crowded  c^intoTirs  on  id 
steeper  slopes.  The  curious  •  Hopper,'  with  lU 
deep-cut  outlet  valley  opening  to  the  wpst.  b  on* 
of  the  beaf^marked  topographic  forms  in  the  aUlr. 
There  ought  to  be  found  here  n  nocturnal  win.J- 
stream  as  distinct  as  the  water-stream  that  fl»>w> 
from  so  well-developed  a  drainage  surface ;  ttx 
on  calm  clear  nights,  aa  the  air  near  the  groood 
cools  by  conduction  to  the  radiating  earth,  tt  In- 
comes heavy,  and.  if  resting  on  an  inclined  ^o^ 
face,  tends  to  flow  down  it ;  if  a  large  snrfjof 
lead  downward  to  a  narrow  valley  exit,  like  thM 
from  the  Hopper,  a  distinct  mountain  Xxttat 
should  be  felt  at  the  mouth.  This  &boald  be 
studied  and  defined,  so  that  our  teachers  need  art 
go  abroad  to  Switzerland,  or  even  so  far  a^ray  as 
the  Cordilleras  of  the  west,  to  find  illu^tratinn  o< 
phenomena  that  are  doubtless  distinct  enongb  Vtm 
home. 

The  dtep  valley  separating  Orrylock  from  tfc# 
Hooeac  range  is  included  in  this  sheet  olniusl  10^ 
the  head  of  its  stream,  the  Ho««ic,  a  little  i 
of  the  village  of  Berkshire.     From  the  low  | 
that  leads  southward  to  the   Housatonic  vail^l 
the  Hoosic  runs  north  before  turning  at  Nortlf 
Adams  wentward  to  Williamstown,  nnd  tli«?ncfor*l 
presents  an  example  of  that  class  of  atreanxff  tint 
suffered  obstruction  in   the   latter  stages  of  ihr 
glacial  period  ;  for,  when  the  pouthem   margiiu] 
remnant*  of  the  ice-sheet  lay  in  the  deeper  valle^b* 
they   blockaded   the  streams  that    ran    towai* 
them,  and  flooded  tlicm  into  lakes  that  comnioalj 
rose  until  they  overflowed  backwanl*  Bcn**  Umr 
divides  to  the  south.    Glen  Roy  in  Scothind,  wlib 
its  '  parallel  roads,'  is  a  fatuous  example  of  Uie 
kind  ;   the  Red   River   valley  of    Minnenota  9ak 
Dakota  is  a  very  large  illustration  of  esaentiall; 
the  same  type  ;  the  northward-tlowing  Con»ooc«uk 
in  New  Hampshire  has  been  ol*strueted  ia  ibf 
same  way,  according  to  Upham  ;  but  not  a  «ia|?i*  • 
example  of  a  valley  thus  modified  has  yrt  LeraJ 
described  in  Massachusetts.     It  is  time  Umt  ifc«»l 
many  examples  which  undoubtedly  exi*t  *f)"*iM| 
be  brought  to   light,    that    they  may  - 
their  share  to  the  pro^jer  foundation  of  g^   , 
study.      Enough  has  been   done   in  the    hruMtij 
vague   way  of    distant  continental   homology*  t' 
what  IS  now  needed  is  the  local  examioatioa  W 
minute  to|)ographic  details,  so  that  we  may  lesni 
to  see  and  apfireciate  the  forms  ulxjut  u«al  btrtnf  T 
and  nothing  will  lead  8tH.>ner  or  surer  tothi3loog-dr- 
layed  end  than  the  publication  of  good  topogTa{Air 


Daonasn  8t. 

mnpe.  The  educational  value  of  the«e  maps  will 
alooe  ropAjr  the  people  of  Bia&sacbusetts  over  and 
over  again  for  their  sharo  in  the  cost  of  making 
them. 

WTTESCE  COME  RACE  CHARACTERS  f 
Oke  is  often  le<l  to  8ijecolat«  as  to  the  origin  of 
national  jjeculiarities  :  and  soon  such  HpeculalioDB 
take  one  to  the  conclupion  that  a  lOfreat  deal  of 
whut  characterizes  a  nation  in  the  way  of  mental 
trail!?  is  flot  an  intrinsic  qualitj  of  the  race,  but 
akin  rather  to  folk-lore,  as  to  its  ori^jin  at  least. 
There  are  raoijes  of    the  min<l,  and   fiu-^hions  of 
thought,    whicli   spread    by    propinquity.      Such 
modes  may  give  currency  lo  8U|>eratitious  tales  of 
witchcraft,  lo  foolish  prejudices,  or  to  ^reat  in- 
tellf^ctual  impulses.     Every  man's  mind  is  a  coun- 
try inhabited  hy  ideas,  very  few  of  which  are  au- 
toc}ithonous.     His    opinions  are    an    immigrant 
populace  ;  and,  when  a  atunly  thouifht  goes  forth 
from   the  mind  of  its  birth,   it  breeds  abundant 
ict  reproductions  of  itself  in  many  other  minds, 
ideed,  most  thinking  is  rei^etiti^e.     80,  when  a 
;ix]ng    man  appears,   hia  example  establishes  a 
idency  in  those  about  him  :  and.  if  he  is  highly 
endowed,   he  founds  a  school   perhaps,   of  poli- 
ic8.  art,  or  science,  as  the  case  may  be.     If  many 
ich  men  come  in  one  epoch  and  in  one  nutiun, 
if  may  well  happen  that  their  conjoint  impulses 
noay  lead  a  whole  nation  in  a  certain  develop- 
lental  direction,  without  the  qualities  which  he- 
me prominent  really  being  intrinsic  race  char- 
BCteni. 

It  is  a  legitimate  question,  and  one  possessed  of 
^■deep  m^anini;.  Are  the  Germans  more  musical  in- 
^^merently  than  other  peoples,  or  has  the  &mcc(>s- 
^Kion  of  splendid  musical  geniuses  among  them  at 
^Honce  guided  and  acceletated  the  musical  culture 
Of  the  nation?  The  same  alternative  query  arises 
jOoncendng  tlie  pre-eminence  of  Italian  painting 
uf  English  literature.  Or  we  may  make  the 
iplemeutary  inquiry.  Does  the  lack  of  certain 
ities  in  a  nation  depend  on  the  Lick  uf  the 
it  leaders?  To  go  back  to  the  Germans,  at 
indeed  we  are  aiming  all  the  while,  do 
,ey  lack  American  inventiveness  because  it  inno- 
iu  them,  or  merely  because  they  have  never 
n  ri»;htly  impelled  into  the  habit  of  invention 
example-giving  inventors?  Probably  for  the 
.er  reason,  for  German  scientific  men  have 
ione  tlieir  «liare  in  invtenting  scientific  apparatus, 
id  the  (Germans  who  come  to  America  learn  to 
vent.  The  final  interest  of  these  consideratinns 
sides  in  the  decision  as  to  whether  national  de- 
ls of  certain  kinds  cannot  be  remedied  by  tui- 
and  right  leadership.  It  must  be  left,  howe%'er, 
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for  some  powerful  investigator  to  definitely  solve 
these  problems  by  rigid  hialurical  research.  Let 
us,  however,  by  an  act  of  cheerful  faith,  accept 
tl»e  belief  in  possible  l)*-tternient  even  unto  think- 
ing tliat  the  German  fieople  may  acquire  the  liter- 
ary instinct. 

I  have  referred  on  several  occasions  in  the 
columns  of  Science  to  the  absence  of  the 
literary  sense  in  German  8<'ientific  men.  It 
is  one  «if  the  most  flagrant  arguments  against 
the  classical  oducation,  with  its  supposed  re- 
sults of  liteniry  culture,  that  the  GerroaoB, 
who  have  sch<.»ol  doses  of  classics  much  larger 
and  more  concentrated  than  are  administered  10 
the  rest  of  the  world,  themselves  write  more 
barbarously  than  any  other  civ  jlixed  western  people. 
German  scientific  articles  are  full  of  sentences 
like  this,  which  refers  to  tlie  bristles  serving 
among  arthropexl^  as  organs  of  touch  :  "  Man  darf 
fur  wahr^cheinlich  halten,  dass  die  so  sehr  wech- 
selnde  gestalt  und  atishildung  der  *  Tustborsten  * 
nach  der  art  dea  thieres  und  den  korper|t;egenden 
noch  bestimmten  neljenzwecken  zu  dienen  hat, 
ohne  dass  wir  uns  davon  rechenschaft  zu  gehen 
vermSgen."  '  Now,  the  arUbor  of  this  sentence  is 
one  of  the  most  distinguished  and  justly  distin- 
guished of  German  zoologists,  but  his  manner  of 
writing  is  similar  in  quality  to  that  of  most  sci- 
entific writers  in  German  v.  The  sentence  is 
neither  better  nor  worse  than  thousands  upon 
thousands  of  others,  perjx'trated  hy  his  country- 
men equally  without  literary  feeling.  The  Ger- 
mans need  literary  conscience  to  reprove  them 
for  all  their  awkward  and  involve*!  phrases,  that 
their  souls  may  know  how  guilty  they  are  in  ig- 
noring their  readers'  right**.  The  quoteil  sentence 
was  evidently  written  without  attention  to  the 
forms  of  ex|)res8ion.  It  never  occuned  to  the 
author  that  aught  was  due  the  reader.  His  mean- 
ing cannot  be  had  except  l»y  an  erTort.  U  is  ill- 
mannered  to  give  others  so  much  trouble,  when  a 
little  pains  on  one's  own  part  raieht  save  it.  A 
cultivated  Frenchman  would  lie  incapable  of  such 
a  rudeness.  Tlie  pith  of  the  evil  is  the  indiffer- 
ence of  the  German  author  as  to  how  he  writes  : 
he  feels  no  inward  necessity  of  having  a  good 
style,  and  is  inclined  to  desidse  the  French  quali- 
ties of  grace  and  lucidity. 

Pexha|»s  reiterated  complaints  will  stimulate  im- 
provement. May  it  be  l»rottght  al)Out  that  the  few 
goo<l  writers  among  German  mv^iuls  will  have 
soon  many  imitators.  It  is,  to  be  sure,  more 
trouble  to  write  well  than  to  write  ill.  We  all 
have  facilities  for  bad  li>gic,  bungling  rhetoric,  and 
poor  composition ;  but  these  undesirable  gifts 
ought  not  to  excuse  us  from  striving  alter  their 
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oppoeites.  We  cannot  admit,  tljerefoi-e,  that  Ger- 
inanB  are  to  be  pardonetl  for  liot  trj'inj]^  to  present 
their  many  and  valuable  discoTeries  in  articles 
well  arranged  and  in  language  well  chotjen.  Ifc 
may  be,  howe«-er,  that  this  will  not  come  about 
nntil  a  set  of  leaders  shall  have  established  the 
'  folk-mode '  of  good  writing.  M. 


THE  HEALTH   OF  NEW  YORK    DURING 

NOVEMBER. 
Tbe  total  number  of  deaths  which  occurred  in 
New  York  City  during  the  month  was  3,076,  an 
increase  of  09  over  the  previous  month:  1,290  of 
these  deaths  were  of  children  under  five  years  of 
age.  The  decline  in  the  mortality  due  to  dlar- 
rhoeal  diseases  is  very  marked,  being  but  87  as 
compared  with  334  in  October.  Tlie  deadly  influ- 
ence of  the  oppressive  heat  of  our  midsummers 
is  nowhere  better  illustrated  than  when  we  com- 
pare the  deaths  from  thase  diseases  in  July  and  in 
November.  In  the  former  month  no  less  than 
1,383  iMjrsons  are  recorded  as  having  diet!  from 
this  cause,  while  in  the  latter  but  87  succumlied 
to  aflFectiona  of  the  iMJwela.  From  consuttiption 
4f>9  persons  died,  an  increase  of  27  over  Oc toiler. 
Diphtheria,  which  began  in  October  to  figure 
more  prominently  as  a  mortality  factor,  has  not 
yet  relaxed  its  hold,  and  is  chargeable  with  188 
deaths,  23  more  than  in  the  previous  month.  The 
deaths  from  scarlet-fever  were  only  33.  practically 
the  same  as  in  October,  the  difference  being  but 
5.  Measles  is  now  very  prevalent  in  New  York, 
and  is  assuming  such  pro]nnriions  as  a  cause  of 
death,  that  we  shall  in  the  future  iuclnde  it  in 
our  chart.  Small-pox  is  still  absent  from  tlie 
city,  —a  fact  which  reflects  great  credit  upon 
the  health  department,  for,  with  its  jirevalcnce  in 
Brooklyn,  it  seemed  ahnost  impossible  for  New 
York  to  escape  without  Wconiing  infecttti  to  a 
slight  degree  at  least. 

The  meteorology  of  the  jnontli  has  not  been 
characterized  by  any  great  variations  from  the 
normal  or  average,  either  as  to  temperature  or 
rainfall.  The  maxiimim  t<>niperature  wa^  71"  F., 
at  3  P.M.  of  the  2d,  the  average  for  ten  years  Ixnng 
67.9"  F.  ;  the  minimum  %va8  27*  F.,  at  &  a.m.  of 
the  27th.  somewhat  above  the  average  of  the  past 
decade,  which  was  22.2"*  F.  The  rainfall  for  tlie 
month  was  4.42  inches,  0.25  of  an  inch  more  than 
in  Octofier.  The  November  average  for  ten  years 
is  8.19  Inches. 


The  Fort  night  1 1/  revieic  is  to  liegin  in  its  Jan- 
uary i^sue  the  publication  of  a  series  of  unsigned 
articles  on  '  The  present  pr^liticai  situation  in 
Europe.'  It  is  expected  that  these  articles  will 
be  very  importflnt,  and  attract  much  attention. 


A  SKETCH  OF  THE  GREAT  8BRPEST 

MOUND. 
Accepting  an  invitation  firom  Dr.  Cyru«1 

to  accompany  him  on  a  visit  to  a   nuuiber  of  ' 
ancient  monuments  of  southern  Ohio.  I   had  »Jie| 
long-wifrhed-for    opportunity   of    «*\  •   Uifj 

great  Serjwnt  Mound.     This  work  Jin] 

the  northern  part  of  Adams  county.    »omt>«rhar| 
remote   from   frequented  routes    i»f    travel,   aailj 
hence  rarely  visited  by  {>eople  from  a  distaoce.  I 
Several  accounts  have  been  published,  however,  I 
the  first  in  the  classic  work  of  Squier   and   Davit.  I 
and  subsequent  ones  by  McLean,  Putnam,  Allen, 
and  others.     Tlie  map  given  in  ihe  first-mentinord 
work  conveys,  as  far  as  it  goes,  a   fair  idea  of  the  j 
extraordinary  structure,  but  is  c>iaracterit*d  by  I 
remarkable  omissions.     Some  of  the  more  decid^  1 
shortcomings  have   been  (lotnted    tmt   by   reo?Dl 
writers,  who  have,  in  their  turn,  fallen  into  the 
opposite  error  of  over-elalK>ration.     I  venture  lu  j 
present  a  few  notes  and  observations  which  wfflj 
assist   in   enabling  those   who    cannot    visit   tbri 
locality,  in  gaining  a  clear  conception  of  the  work  i 
and  its  surroundings.     The  valley  of  Brush  Creek  j 
is   bordereil   by  an    extremely   ru^gwl    countrr.  j 
alxjunding  in  high  hills  which  reach  an  eU'vatiou 
of  perhap?  six  hundre<l   feet  above  the  bed  of  tb« 
creek.     Entering    from    the   north,  we   skirt  ll»e 
eastern  nro  of  the  valley,  and  descend  at  LovetX'^  j 
farm  upon  the  sulmrdinate  levels  that  border  the  j 
stream.     Leaving  (he  road  and  crossing  the  fidda, 
with   the   Lovett  dwellijig   on   the    right  and  a 
^mall  circular  mound  on   the   left,  we  reach  tb^ 
brink  of  a  8teej»  clitf   which  descends  at'Mtut  one 
hundreei   feet  to   the   stream  bed.     Turning  our 
faces  up  stream,  we  find  ourselves  at  the  insertitci 
of  a  long,  narrow   spur,  described   as  •  crescent- 
shaped,'  which  holds  its  level  to  the  extreme  point, 
and  slopes  abruptly  to  the  brink  of  the  clitTs  at  th» 
left,  and  rounds  otf  more  gently    into  the  deep 
gulch  at  the  right.     This  spur  narrows  up  fartiier 
on,    and   terminates    in    an   abrupt    promuntorj. 
around  the  base  of  which  a  small  branch  from  th« 
gulch  at  the  right  turns,  and  crosses  theatripof 
alluvial  bottom  to  the  creek.     Along  ihr  rouodfid 
grassy  crest  of  this  ridge  we  can  detect  the  ob- 
scure serpentine  coils  of  the  earthwork,  anil  ^ 
scending   a  little  to  the  left,  and  .ilinost  to  tJie 
hrink  of  the  clitT,  we  reach  tlif  tail  t^i  the  tierpeal 
Beginning  with  a  small  pit  at  the  tenntnaJ  poim,  ^ 
we  follow  tlie  unfolding  coil  for  two  full  tti 
and  then  advance  along  the  Ixxly  to  its  hti; 
point  upon  the  ridge.     The  curves  are  xtrong  atiJ 
even,  and  the  body  increases  grailually  In  height 
and  width  as  we  advance.     Upon  the  crt^t  of  tbe 
ridge  we  find  ourselves  at  the  lieginning  of  thrw 
great  double  folds.     Following  thest«.  we  desceoi^ 


into  a  Blight  tag  in  the  ridge,  caused  by  the  en- 
croachment of  opposing  drainage,  and  n«cfnd 
again  slightly  to  a  ftoint  where  the  t»ody  straight- 
ens out  along  the  ridge.  Beyond  this  we  reach 
tho  curious  enlargement  with  its  triangular  and 
oval  encloaures.  Here  the  body  embiuiknient  is 
divided  into  two  parts,  which  res])eciively  pass 
to  the  right  and  left  of  the  enclosures.  At  the 
feides  tliey  descend  slightly  upon  the  slopes  of  the 
rldgt',  and  at  the  widest  part  of  the  ovaJ  are  sonie- 
whai  oljgciu-e  c»n  account  either  of  original  con- 
formation or  of  Bubsequent  erosion.  Beyond  these 
breaks  they  continue,  closing  entirely  around  the 


body  of  the  serpent,  and  the  peculi&r  featuna  d 
the  enlarged  portion,  are  all  distinctly  tnic<«yr, 
as  shoHTi  approximately  in  the  acconjpaniiiK 
map,  and  leave  no  doubt  in  the  mind  as  ti>  tli»ir 
artificial  cliaracter.  The  work  was  carefuHf  Lui 
out  and  neatly  executed,  and.  reduced  ha  it  oo« 
is,  it  is  of  a  mo«t  sLible  nature.  The  eartii  hi- 
ployed  is  extremely  compact  ;  antl  tb<?  elpi*Btii« 
of  the  body  ia  so  slight,  as  compared  witk  tti 
width,  that  time,  unassisted  by  the  plough,  pof 
duces  tiut  lirtle  change.  The  height  rarrfv  rmdm 
three  feet,  and  the  width  at  Ibe  b(u*e  b  in  man; 
parts  fifteen  feet  or  more. 
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oval  embarnkment  within.  From  the  point  of 
junction  the  brxlj'  continuew  for  u  ehort  distance, 
I>ethap6  forty  feet,  and  then  terminatea  in  a 
rfjuoded  and  slightly  wiilened  jxtint.  This  ter- 
miJiai  elevation  ih  entirety  omitted  by  S<p]ier  and 
Davis,  but  iw  noticnl  by  more  recent  writers ; 
and.  on  account  of  the  supposed  presence  of  ob- 
scure auxiliarj'  ridges  of  earth  extending  down 
the  aloi^es  to  the  right  and  left,  it  is  likened  to  the 
body  of  a  frog  by  Mr,  McLean.  These  auxiliary 
ridges,  and  the  mimir  api)ende<i  features  recog- 
nized by  Squier  and  Davis  and  by  some  recent 
visitorB,  are  loo  obscore  to  l>e  identified  with  abso- 
lute certainty,  and  I  consider  it  unsafe  to  Lntro- 
Hure  them  into  my   illustration  ;  but   the  entire 


Tlie  topography  of  the  outer  cn<l  of  thei»n 
tory  is  somewhat  jieculiar,  and  noe«l»  m  t<».  1 
de.scribed.     The  extreme  point  is  oi 
beyond  the  end  of  the  artificial  eui'  .  at*l 

is  slightly  cleft  in  the  middle.  The  rigfat-liuii 
portion  has  no  exposure  of  rock,  and  defionndsift 
a  narrow,  rounded  spur  to  the  rivulot  «t  it^rxi! 
from  the  gulch.  The  left-^hand  |x>iut  \»  a  va\>A 
shelf  of  rock  a  little  t.o  the  left  of  the  di««cl  cc*- 
tmuation  of  the  earthwork,  and  eonie  ti^n  lii*X 
low  its  termin'il  point.  It  is  rounded  at  the 
gin,  and  perhaps  twenty-live  f«?et  wide. 

Descending  upon  this  rock,  we   are  npcin  l*» 
brink  of  a  .slightly  overhanging  1.  ^  |-»»«J 

of  rather  compact,  nearly  horizon ti 
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one.     The  outline  is  curved. and  presents  a  num- 

er  of  encircling  ledges  marking  the  thickness  of 

( tinner  strata.     The  rock  immediately  beneath 

massive  and  coarse-RTained,  and,   from  rapid 

sinte^ution,  has  recetled  a  number  of  feet,  and 

Khihits  a  tendency  to  weather  into  caves.     The 

Dtire  exjxjsnre  of  rock  at  the  point  is  perhaps 

ty  feet  in  height.     Beneath  this  a  talus  sloije 

ae  thirty  or  forty  feet  in  height,  and  covered 

Irilh  busbe.s,  extends  to  the  creek  l)ottom.     De- 

eoding  the  blulT  at  the  left  of  the  t)oint,  and 

Bing  the  belt  of  bottom  land,  we  get  a  compre- 

sive  idea  of  the  pronjontory.     In  the  sketch 

resented  herewith,  the  numerous  forest-trees  and 

ill  undergrowth  are  omitted.    It  will  be  seen  that 

rom  the  ftoint  the  exposure  of  rock  extends  back 

ilong  the  creek,  descending  :3light1y  and  soon  dis- 

ppearing.  eave  where  occasional  masses  project 

brough  the  rounded  sloiJes.     The  minute  figure 


that  the  terminal  portion  is  a  frog,  as  suggested  by 
McLean.  It  would  not  seem  unrcRsonable  that 
the  former  feature  should  be  simply  the  eye  of  the 
etBgy  ;  but  we  have  another  explanation  more  in 
accord,  perhaps,  with  the  analogies  of  native 
ceremonial  art.  Tlje  heart,  which  represents  the 
life,  is  made  a  prominent  featnre  in  all  super* 
BtitiouB  delineations  of  living  creatures,  afi  shown 
by  a  multitude  of  exarapli^.  When  we  restore 
the  neck  and  head  of  the  reptile,  omitte<l  by 
Stjuier  and  Davis  and  misinterpreted  by  others, 
the  strange  oval  takes  the  position  of  the  heart, 
and  in  all  probability  marks  the  site  of  the  cere- 
monies that  must  have  lieen  connected  wi«h  this 
work.  This  leads  to  a  consideration  of  the  proper 
identification  of  the  head  of  the  effigy,  and  the 
relations  of  the  natural  to  the  artificial  features 
of  the  site.  From  the  point  of  view  of  my  second 
illustration,  we  have  a  cornprehennive  view  of  the 
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_pf  a  man  is  intended  to  indicate  approximately 
be  termination  of  the  artificial  embankment. 
I  wish  now  to  call  attention  to  a  few  points 
aring  upon  the  origin  and  siRniflcance  of  the 
irork  and  its  possible  relations  to  the  toijography 
the  site.  The  use  of  tl>e  serfjent  by  our  abo- 
?inal  races  has  been  well-nigh  universal,  so  that 
re  need  not  hesitate  in  class  this  sjjecimen  with 
ther  j>roduct8  of  their  religion,  and  we  should 
ilurallv  expect  to  find  the  counterpart  of  each 
ature  in  other  representations,  ancient  and  mod- 
rn. 

Moat  of  the  attempts  to  throw  light  upon  the 
pore  extraordinary  features  of  the  work  have 
en  made  through  the  medium  of  oriental  philos- 
bpby  ;  but  it  is  manifestly  wrong  to  go  thus  out 
^f  our  way  to  seek  a  symbolism  for  the  oval  en- 
sure, as  do  Squier  and  Davb,  who  liken  it  to 
he  symbolic  egg  of  old-world  philosophy:  nor 
beed  we  make  a  serious  elTort  to  coml>at  the  idea 


serpent  ridge.  Having  the  idea  of  a  great  serpent 
in  the  mind,  one  is  at  once  struck  with  the  re- 
markable contour  of  the  Viluff,  and  especially  of 
the  exposure  of  rock,  which  readily  assumes  the 
ap[)Garance  of  a  colossal  reptile  lifting  it*  front 
from  the  betl  of  the  stream.  The  head  is  the 
point  of  rock,  the  dark  lip-like  edge  is  the  muzzle, 
the  light-colored  under  side  is  the  white  neck,  the 
caves  are  the  eyes,  and  the  |>rojecting  nias^es  to 
the  right  are  the  protruding  cuils  of  the  body. 
The  varying  eflfects  of  b'^ht  must  K^eatly  increase 
the  vividness  of  the  iuiprewjions,  and  nothing 
would  be  more  natural  timn  that  the  Sylvan 
prophet,  secluding  himself  in  this  retired  |>art  of 
the  wilderness,  should  recognize  this  likenes"!,  and 
should  at  once  regard  the  promontory  as  a  great 
manito.  His  people  would  be  led  to  regard  it  as 
such,  and  the  celebration  of  feasts  iipon  the  |>oint 
would  readily  follow.  With  a  mound-building 
IX'ople,  this  would  result  in  the  erection  of  suit- 
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able  encloeures  and  in  the  elaboration  of  the  form 
of  the  reptile,  thnt  it  njight  he  the  more  real. 
The  natural  and  the  artificial  features  must  all 
have  related  to  one  and  the  same  conception  The 
point  of  naked  rock  was  prohably  at  first  and 
always  reco)?nized  as  the  head  of  Itctth  the  natiu-al 
and  the  uifKlitied  Ixxly.  It  «a8  to  the  Indian  the 
real  heatl  of  the  great  serpent  manito. 

W.  H,  Holmes. 


NOTES  AiVD   NEWS. 

On  the  8th  of  December,  at  Victoria,  British 
Columbia,  died  Dr.  W.  V.  Tolmie.  known  to  eth- 
noloKJsts  for  bis  contributions  to  the  history  and 
linguistics  of  the  native  races  of  the  west  coast. 
Dr.  Tolmie  was  bom  in  Scotland,  but  had  been 
resident  on  the  %ve^  coaat  since  1833,  at  6rst  as 
medical  officer  tn  the  Hudson's  Bay  company's 
port  vf  Fort  Vancouver  on  the  Colutnbia  River, 
but  afterwards  becoming  a  chief  factor  in  the 
company's  eervice,  from  which  he  retired  in  1870. 
During  the  Indian  war  in  the  Oregon  territory  in 
1855-56,  bis  knowledge  of  the  language  and  in- 
fluence among  the  Indiana  eiiablfd  him  to  render 
efficient  service  in  pacifying  them.  Dr.  Tolmie 
dated  his  interest  in  ethnological  matters  from  his 
contact  with  Mr.  Horatio  Htvle.  who  visited  the 
west  coast  as  etlnu'logist  to  the  WUkea  exploring 
eJtpedition.  He  afterwards  transmitted  vocabu- 
laries of  a  number  of  the  tribes  to  Dr.  S<x>ul^ 
and  to  Mr.  George  Gibte,  some  of  which  have 
been  published  in  *  Contributions  to  American 
ethnology.'  In  1884  he  publi«ilted,  in  conjunction 
with  Dr.  O.  M.  Dawson,  a  neaily  complete  aeriea 
of  short  vocabularies  of  (he  princHwil  languages 
met  with  in  Britinh  Columbia,  jind  his  name  is  to 
be  found  frequently  ijuoted  as  an  authority  on  the 
history  of  t!ie  north  west  coast  and  its  ethnohtgy 
in  the  w<irks  of  Bancroft  and  other  authors.  He 
was  at  all  times  ready  to  pluce  his  extensive  and 
accurate  knowledge  on  these  subjects  freely  at 
the  disptisal  of  inquirers. 

—  The  financial  position  of  I  lie  American  geo- 
graphical WK'iety  has  heen  greatly  improved  in 
the  past  two  years:;  by  the  lease  aud  possible  sale 
of  a  i;orlion  of  its  real  estate  ujhiu  very  remuner- 
ative teruia.  U[-»on  the  fomplelion  of  this  sale, 
and  u[w>n  the  sale  of  the  building  in  Twenty- 
ninth  Street  now  occupie<l  by  the  society,  the 
council  have  in  mind  the  erection  of  a  large 
building  which  will  be  an  crntiment  to  the  city, 
and  more  suited  to  the  growing  neede  of  the 
society,  —  a  building  which  will  Ije  fire-proof,  to 
furnish  the  society  with  a  safe  and  pro|>er  place 
in  which  to  preserve  its  constantly  increasing 
collection  of  valuable  books  and  maps.     The  erec- 


tion and  furnishing  of  thiB  buildioK  will  nee**- 
sarily  entail   increased  expenditures,    t«  pn 
for  which,  without  burdening  the  prest*ni   ;. 
bets,   the  council   suggests   that    the   numU: 
fellows   be   largely    increased.      If   each   mein^r 
will  interest  himself  in  this  re»p«^t,  I  he  menthrr- 
ship  will   be  largely  increased,   and   the  Hmouni 
which  it  is  estimate*!   the  society  will   snr  i 
need  in  it«  new  building  will  be  the  m<>r"  t» 
attained. 

—  The  English   do  not   profM>se   to   j 
statue  of  Liberty  in  New  York  hnrlx>r  t 

the   liiggest   on   record,  without  a  c"onte»t.    Tur 
niuMrated  Ijondon  news  comes    forward    with  » 
description   of  the   colossal   statues   of    Bamn, 
together  with    measurements    and    illustraritiM.. 
Travellers,  oriental  and  occidental,  have  »fiok 
of  these  statues  from  time  to  time,  hat  aofufnJ*'^ 
measurements  of  them  were   first   made  by  tbf 
surveyors   who   were    attached    to    the    Afgfaaa 
boundary    commission.       Bamian^    where    that 
statues  are,  H  on  the  road  from  Cabul  to  BalkK 
where  it  crosses  the  Paropamismus  range.    Tbr 
elevation  is  about  8,500  feet  above  sea-level.  ThorcJ 
are   five   statues,    three  of  them,    including 
largest.  l)eiug  in  niches,  the  figures  being  fomie^l 
of  the  rock  within  the  niche.     Captain  Talbot  of 
the   boundary   commi^ion.    u^ing    a    theodolitr. 
found  the  tallest  statue  to  be  173  feet  high,  whrtt- 
as  the  statue  of  Liberty  is  only  1514  f^J*  hi!. 
Since  Liberty  is  on  a  pedestal,  however,  the  ft  ii 
of  Bamian  must  rank  below  her,  utiles  the  r : 
lish  propose  to  count  its  8.500  feet  elevntion  aU  •' 
sea-level  as  a  pedestal.     The  Bauiian  statues  »--^w 
to  lie  Buildhist  idols  of  great  "  i 

natives    have  a   variety  of    h 
them. 

—  The  annual  report  of  the  coast  and  gimdctir 
survey  was  submitted  to  congress  recently.     TV 
report  states  that  the  demands  utK>n  the  uunffj 
have  been  not  onl}'  for  accurate  charts  of  the  « 
coast,  but  also  for  correct  data   uiMrtu  which  Uill 
several  states  can  base  maps  of  the  entire  territocy,! 
During  the  past  year,  due  consideration  Iia*  bcrt  ' 
paid  to  immediate  and  pressing  demand^  (or  ^^ 
surveys  of  important    harliors  nn»l    bichwayti  <rf 
commerce,  and  s|H'ci»l  care    was    taken   to  pn», 
wide  publicity  to  discoveries  of  dangers  to  na*- 
gat  ion.      Hydrographic  surveys   wexe  proaemtiell 
off  the  coasts  or  in  the  waters  of  Of  teett  fttAte*  ud% 
two  territories.     Important  iavestii:   •     ■      • 
restriai    mfignetism,   physdcal    hydt  ■ 
geographical  history,  have  been   nia-if.      in**  af> 
gregate    of    estimates   for    the    next    Qsfal  Jtm 
($500, 76>)  is  conaiderably  larger  Hum  the  appro- 
priation for  the  current  year,  but  ia  Icaa  than  Um 
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e  appropriation  for  many  yenra  psiit.  The 
irt  also  speaks  of  the  advance  toward  com- 
lOn  of  the  reaurvey  of  New  York  bay  and 
K>r,  to  tlie  studies  of  ice  fonnation  and  move- 
in  Dela'^are  river  and  bay,  to  the  observu- 
f  ourrentH  in  the  Gulf  Stream,  and  to  the 
pproach  of  the  tran^continenta]  triangula- 
which  will  form  a  geodetic  conncfotion 
n  the  work  on  tlie  Atlantic  and  that  un 
Pacific. 

lie  rt'markable  regularity  in  the  recurrence 
alic  conditions,  as  well  as  the  small  vnria- 
in  the  weather  on  a  suhlropifal  island,  is 
kted  in  the  following  table  of  maximurn  and 
temperatures  in  the  summer  mouths 
and  1886,  at  Nassau,  Bahamas,  clipped 
^  paper  published  there. 


.b«r 


TnirixAnntcs,  FAnaBMHsir. 


Miudniuin. 


l«8ft. 
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leratorms  seem  unpleasantly  frequent.  In 
iere  was  lightning  with  rain  every  two  days 
May  to  Sei>tenil)er.  with  a  violent  atorm 
once  a  week:  in  1888,  tiRhtning  and  rain 
fre(|uent,  but  severe  storms  were  reduced 
iy  once  a  fortnight.  The  peneml  abaetice 
htning-rods  makes  these  storms  a  rather 
roui  element   in   the  summer   weather  of 

n  interesting  case  is  reported  to  have  oc- 
at   Rising   Sun,    Ind.     According   to   the 

18,  a  man  named  Seward,  a  farui-Ial)orer, 
Iwentyejght  yeurs.  beciime  nick  about  six 
ago.  At  Hrst  there  wjis  nothing  eHfiei-ially 
orthy  about  hia  sickness  except  that  he  was 
tired.     Although  a  man  of  unusual  strength, 

lure  of   labor  corutiletely  prostratetl    him. 

icreas«*d.  until,  after  two  montli!?.  he  was 

unrtt  for  work,  and  at  the  same  time  his 
ecame  changed  in  color.     1  n  heal  th  a  blonde, 

;ray  eyes,  his  face  became  ash-tolor,  and 
arker  and  <larker,  imtil,  at  the  time  of  his 

it  was  like  that  <»f  a  negi-*!.  Tlie  neck, 
«»r8,  hands,  fore-aims,  and  afterwards  other 

8  of  tlie  iMKly,  Itecaine  similarly  affected. 

iseJise  above  refeired  to  was  undoulite<lly 

lown  as  Addison's  disea^.     In  1855  Dr. 


Thomas  Addison  ti ret  described  it.  He  regarded, 
it  as  connected  with  disease  of  the  supra-renal 
capsules,  and  since  his  day  there  has  been  hut 
little  more  learned  alx)ut  its  causation  than  Addi- 
son himself  know.  The  dejjosit  of  pigment  in 
tlie  lowest  layers  of  the  epithelium  ia  the  outward 
manifestation  of  the  affection,  ihou>jh  why  it 
should  be  so  de])Osited  is  not  known.  The  disease 
occurs  in  adult  life,  very  seldom  iu  childhtxMl  or 
in  old  age.  Males  and  laborers  are  usually  the 
patients.  Aithou^^h  it  may  last  for  mjuiy  yeai«, 
it  ia  almost  invariably  fatal.  Dr.  Greenhow  has 
devoted  especial  attention  to  this  disease,  and 
treats  of  it  in  the  'Croonian  IectiU"e9on  Addison's 
disease,'  published  in  the  Lancet  in  1875.  In  vol. 
iti.  of  '  System  of  medicine  by  A  meritrau  authors.' 
is  an  article  on  the  subject,  written  bv  Professor 
Osier,  to  which  we  would  refer  those  who  desire 
more  particulars  of  this  remarkable  disease. 

—  The  next  number  of  the  Proceedmgs  r»f  the 
American  society  for  iMjjchical  research  is  to  be 
issued  as  f-oon  as  hufticient  mutrrial  is  collected. 
The  comicil  is  anxious  to  ohtam,  so  far  as  niay  be 
possible,  the  co  ofKTati«>n  of  nil  uipniL>ers  ami  as- 
si>ciate  members  of  the  society,  m  the  preparation 
of  this  nuuilier.  All  members  are  therefore  ear- 
nestly requested  to  re^Hjrt  any  experiences  or  ob- 
servations which  they  may  have  collected  on  any 
subjects  falling  wnthin  the  range  of  the  society's 
work.  Edw.  G.  Gardiner,  12  Otis  Place,  Boston, 
Mass.,  is  the  secretary. 

—  A  curious  feature  of  the  weather,  de8crihe<l 
in  the  Ohio  meteorological  bureau  report  for  .Sep- 
tember last,  is  the  damage  c.insed  by  the  light- 
ning in  a  violent  storm  on  tlie  23d  of  the  month. 
The  rain  wa*  very  heavy  at  certain  stations,  Sid- 
ney reportiup  5.57  inches  in  twenty-four  hours. 
At  New  Bremen  the  storm  began  at  8  p.m.  on  the 
22d,  with  high  wind  and  hailstones.  Fron»  3  to 
:i  A.M.  on  the  next  morning  thei-e  wa"*  a  continu- 
ous blaze  of  lightning.  As  the  storm  moved  east- 
ward, it  entered  a  region  cf  oil-welle,  where  der- 
ricks and  tanks  were  Btruck,  and  large  quantities 
of  oil  set  on  fire.  At  Lima  the  lightning  struck  a 
derrick,  and  ran  thence  by  a  pipe-line  to  a  tank 
thirty  rods  distant,  where  it  fiireil  a  thousand  bar- 
rels of  oil.  Old  oil-men  said  they  had  never  ex- 
perit^nced  such  storms  in  the  Penrsylvania  oil- 
fielil:*,  and  were  anxious  to  knovv  if  ihey  were 
common  in  Ohio.  The  Ohio  monthly  report  now 
occupies  fifly-eight  pages,  and  presents  the  r^r- 
ords  of  lliirt>-«even  stations  in  much  detail. 

—  The  northern  porilon  of  the  Sierra  Nevada, 
a*;  recently  sumtnarizeii  by  Diller  in  bulletin  3!1  of 
the  U.  S.  geoloizical  survey,  may  he  briefly  de- 
scril>ed  as  an   old   lowland   made  up  of  ^anite 
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and  tilted  and  folded  slate»},  worn  down  smooth. 

l«lose  to  it«  baa^  level  of  erfHion,  and  then  recently 
Bevenly  elevated  in  tliree  great  blocks.     Every 

"^tilock  is  slightly  tilted  to  H»e  westward,  and  aepa- 
rated  from  its  nei|>lilM»r  by  a  fault  with  bold  face, 
falling  8t*ieply  to  the  east.  Lontcitudinal  valleys 
lately  occupied  by  lakes  He  between  the  eastern 
face  of  one  block  and  the  lon^  western  slojje  of 
the  next.  Duriuf;  and  since  the  uplift,  streams 
flowing  westward  down  the  longer  slopes  have 
cut  deep  caftons.  The  date  of  the  faultinii;  is  in 
at  part  later  than  the  lavas  of  Lassen's  Peak 

Tand  thereabouts,  and  it  is  at  least  very  likely  that 
the  dislocation  is  still  in  progress.  The  limestone 
beds  of  the  region  are  considereti  of  carboniferous 
age  l>y  previous  observers,  but  a  large  portion 
of  the  auriferous  slate  series  is  thought  to  l^  of 
older  origin. 

—  A  recent  supplement  (No.  83)  to  Petermann's 
Mittheilungen  contains  an  elaborate  account  by 
Di.  Bemdt.  of  the  effects  of  the  foehn  —  the  hot, 
dry  winil  of  the  Swis«  valleys  —  on  organic  and 
inorganic  nature.  The  memoir  is  prefaced  by  a 
good  description  of  the  wind  itself  :  it  is  illustrated 
by  a  map  showing  the  valleys,  south  as  well  as 
north  of  the  divide,  that  are  most  fretjnented  by  it, 
and  also  by  two  weather-charts  for  the  foehn  of 
Feb.  20,  1^79,  deiiionstrating  its  relation  to  a  c)*- 
elouic  area  of  U*w  pressure  that  crossed  Europe 
from  France  over  central  Germany  on  that  day. 
The  liody  of  the  work  isconcerntHJ  with  the  action 
of  the  foehn  on  the  mountain  snow,  and  tlie  floods 
thereby  prc>duced  in  the  valleys,  with  its  relation 
to  rock-weathering  and  consequently  lo  topog- 
raphy, and  to  its  effects  on  plants,  animals,  and 
men.  The  danger  of  village  fires  is  great  during 
the  prevalence  of  the  hot  Avind,  and  extra  watch- 
uien  are  employed  then.  After  the  town  of  (Jlarus 
was  thus  burned  in  1861,  even  smoking  was  pro- 
hibited outdoors  and  in  the  public  streets  during 
the  blowing  of  the  foehn. 

—  Dr.  Forel,  the  distinguished  Swiss  entomolo- 
gist, has  recently  pabliahed  an  account  of  exi>eri- 
ments  designed  to  ascertain  whether  the  percep- 
tion of  the  ultra-violet  ra>B  of  the  spectrum  by 
ants  took  place  by  means  of  their  eyes,  or  as  a 
photo-chetnicttl  action  on  the  skin.  By  varnishing 
the  eyes  of  some  ants,  it  became  evident  that  the 
main  impression  svas  a  visual  one :  such  ants  did 
not  exhibit  the  preference  for  darkness  above 
ultra-violet  light  which  normal  ants  showed.  This 
does  not  absolutely  exclude  any  action  on  the 
skin,  but  makes  it  improbable.  It  is  interesting 
to  note  that  the  blind  are  unable  to  judge  of  the 
amount  of  light  in  a  room  if  care  is  taken  to  ex- 
clude the  effects  of  heat  and  other  indications. 


—  The  college  building  in  Charleston 
much  injured  by  the  r<K>ent  earthquake  that  I 
have  been  obliged  lo  pull  Jown  entirely thel 
wingR.  equivalent  to  nearly  half  tl>e  9p«ce  i 
pied  by  the  whole  building.  Ilttlf  of  the  i 
mens  in  the  museum  of  natural  history,  asd  ( 
the  physical  and  chemical  apparatusu  harej 
removed,  and  crowde<l  into  the  remain 
tion,  which  has  hIao  to  serve  for  lecturv  j 
tation  rooms.  The  private  library  and  co 
of  Mollusca  and  Crustacea  Ijelonging  lo  ': 
R.  Gibltes,  an<l  probably  the  most  valuable  its 
south,  were  also  in  one  of  the  wings,  aoi 
course  had  to  be  removed.  Our  naturalist*  t 
have  great  sympathy  for  those  upon  whom  I 
unl<x»ked-for  Ialx>r  has  fallen,  but  will  be  i 
that  the  collections  are  uninjured. 

—  A    very   interesting    comtnuuicatiuo  l*> 
Medical  news  has   Ijeen    made  by   Dr.  F. 
Porcher   of  Charleston,  on   the  influence  d  i 
recent  eartbquske  shocks  in    that  city  upon  i 
health   of  the  inhabiiants.       In  addition  tcv  i 
natural  alarm  and  fright  winch  were  quit«  i 
versal.  some  persons  were  attacked   with 
and   vomiting,   which    recumKl    or    pendiUrf  i 
several  cases  for  days.     Two  Kontlemra  on 
islands  eighty  miles  from   Chaxlet*tfm  had 
eyes  filled  with  tears  not  to  be  re  ' 
caused  by  alarm,  or  fears  for  their  j 
for  the  danger  there  was  not   imminent, 
persons  experienced   decidedly  electrical  disnd 
ances,  which  were  repeated   upon  tb«»  sjuo 
recurrence  of  the  shocks.     These  were 
tingling,   pricking  Rensations,   like   *  sc 
pins,'  affecting  the  lower  extremities.    Onej 
man  was  completely  relieved  of  his  rheun 
another,  who  for  months  was  nervous.  < 
and  entirely  unable  to  attend  to  businees,  i 
his  former  activity  and  energy.    Sereisl 
mental  disturbance,  owing  to    anxleij  and 
longed    loss   of    rest,    some   of    them 
occurred  among  Dr.  Porcher's  (Xktients. 

—  We  had  occasion  in  a  recent  number  irf  J 
ence  to  refer  to  a  remarkable  case  to  ^hkh  I 
hreath  of  an  individual,  or  rather  tl>e  rmcialiic 
from  his  stomach,  took  fire  when  " 
tact  with  a  lighted  match.  Tljis 
reported  in  the  Medical  recoil,  ha*  *  ^til**!  i 
(Communications  from  physicians  by  vltiA 
would  a[>|)eflr  that  the  phenomenon  is  not ' 
a  rare  one  as  was  at  first  supposed.  In  '"fK  "s 
of  disordered  digestion  the  patient  • 
flaunuable  gas  from  the  mouth,  wL 
analysis,  was  found  to  be  largvly  cQni|i 
marsh  gas.  In  another  casv  the  gns 
phu retted  hydrogen,     A  case  is  n^ported  in  ( 
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fi»/i  medical  journal,  in  which,  while  blowing 
a  noalch,  the  patient's  breath  caught  fire  with 
rtse  like  the  ref>ort  of  a  pistol,  which  was  loud 
iigh  lo  awaken  his  wife.  One  evening,  wliile 
mfiruieil  dvspeptic  was  lighting  his  pipe,  an 
'tatiou  of  gaii  from  his  siomach  occurred,  and 
ignitcNl  gas  burned  his  mxistache  and  lipe. 
Ewald's  book  on  indigestion,  the  analysie  of 
gas  in  one  of  these  cases  was,  carlKinic  acid, 
7;  Jijdrogen,  20.57;  carbnretted  hydrogen, 
5 ;  oxygen,  (5,72  ;  nitrogen,  41.38  ;  sulphuret- 
hydrogen,  a  trace.  Tin-  origin  of  these  gases 
inrJuuLttedly  ihe  undigested  food,  which  in 
e  caae*  undergoes  decomposition. 

-  Dr.  Oilier  de  la  Tourette  finds  that  the  aver> 

step  of  men  is  twenty-rive  inches  ;  for  women, 
nty  inche«,  Tlie  j'tep  with  the  right  foot  is 
ewhat  longer  than  that  with  the  left.  Tlie 
are  separated  laterally  in  «  aUdng  about  four 
one-half  inches  in  men,  and  five  in  women. 


LETTERS  TO  THE  EDITOR. 

9rrttHffHidtnt» art  nq^nttd  tube  oa  brU/  tu  jtoatible.    The 
fr^  tuimf  it  /h  an  ca»e*  rroMirfd  a*  $>roofofaf)odAiUK. 

Cremona's  Projective  geometry. 

VH  rrvii.'*  of  this  workdties  scant  justice,  I  think, 
of  the  most  valuable  text-books  reoentlv  piib- 
d.  We  bftve  a  ruultitvule  of  elouieubiry  books  in 
nmchf  H  vt  Bcieuce ;  but  why  most  of  Uii^iu  ore 
ftd.  there  seems  to  be  no  reoscin.  unI<Hfl  it  be  the 
B  why  chtjftp   rft/.or«  are    madv.     For   my  ovm 

I  utu  thuukfiil  wlit^n  we  get  ii  Vmnk  Kiirh  as  Pro- 
r  Crouioun  has  given  us,  —  n  book  bo  well  tlc- 
d  to  give  the  studeut   more   general  vieMfl  uf 

itry.  Asaph  R&xj.. 

urn,  1>.C.,  D»c  88, 


Pleuro-pneumonta. 

ferring  to  Mr.  Butler's  romumnicHtion  and  your 
il  remiirkfi  on  ]>.  587,  it  mny  be  of  interest  U) 
record  the  fact  that  borsea  have  suffered  quite 
lively.  porticxilftTly  in  Indiaun  aud  Missonri, 
what  Dr.  Salmon  has  deoidetl  tt»  be  vfrmicular 
loijM  l>n>n'"hitiN.  Ho  has  ftilly  troat^'d  of  thiH 
1  illuKtruttMl  tlj.'  Strongyli  which  induce  it 
nud  laniLs.  in  the  vetf-riiiary  part,  of  thu 
cnltuml  report  for  1S85.'  That  producing  th^ 
in  liortiea  Heenm  to  be  Strongylus  uiicrunis 
i^,  which  is  cari'fuUy  flgared  on  plate  V., 
leBchbed  on  p.  5.'i7.  It  is  an  elongate,  threail- 
worm  from  an  inch  arj<l  a  half  to  two  inches 
Uigth;  luid  the  point  tbat  T  wish  to  put 
rooord  iM  that  these  Strougyli  have  very 
lly  betMi  supposed  to  have  some  connec- 
ith  tlie  narrow  elongate  eggs  of  Orchelimnm 
rimum.  The  eggs  of  this  species  are  iuiierted 
pith  iif  a  number  of  different  plant-s,  and  are 
'  '  ■  "inilunt  in  stalks  of  ouru-tasmdH.  The 
figured  in  my  '  Fifth  rpport  on  the 
|^_^_^^^uri,'  aud  again  referred  to  in  bidletin 


'6,  U.  S.  fish  oommiBsion  The  brouchitd  diseaae 
which  liaa  b«en  so  prevalent  and  fatal  to  hfimes  tins 
l}een  quite  generally  associated  with  these  eggs,  the 
supposition  being  that  the  hDrses  became  diseased 
by  eating  the  com  tassels  and  Klalkx.  The  OrrheU- 
luuui  eggs  have  Weu  received  from  alu.mt  a  ilozen 
diflerent  correBpondents.  all  of  them  independently 
making  the  same  suggestion  aa  to  their  connection 
with  the  bronchial  worms,  a  rather  remarkable  in- 
stouce  of  a  prevalent  aud  popular  error  arising  from 
an  imperfect  knowledge  of  natural  science. 

C.  V.  RiuiT. 
WoBtiinKtou,  D.C.,  Doc.  K. 


Stereoscopic  vision. 

I  would  like  to  inquire  of  the  readers  of  Science  if 
it  is  generally  known  to  be  possible  —  and  if,  indeed, 
it  is  possible  to  all  persons  —  lo  obtain  a  complete 
stereoscopic  effect  in  viewing  a  single  piotore,  and 
without  a  glass  or  other  instrumental  aid. 

I  have  for  several  years  been  iu  the  habit  of  prao- 
tiaiug  a  method  in  looking  at  photographs  or  good 
engravings,  which,  with  me^  makes  the  illusiuu  per- 
fect, and  the  objects  pictured  seem  to  stand  out  in 
full  rehef  like  the  real  objects. 

Iu  consists  simply  iu  entirely  closing  one  eye,  and 
shutting  the  other  as  nearly  as  possible,  while  admit- 
ting just  sufficient  light  to  afford  a  distinct,  or  at  flrat 
rather  dim,  view^  of  the  picture.  It  is  necessary  first, 
however,  to  see  that  the  picture  is  j^laced  in  a  light 
corresponding  as  accurately  as  possible  in  direction 
with  that  in  which  the  objects  are  represented  iu  the 
picture  :  for  example,  if  the  scene  is  shown  us  lighted 
from  the  left,  let  the  picture  be  so  held  tlmt  tbe  actual 
illnuiination  is  from  the  left,  and  exactly  at  the  same 
angle.  An  incongruity  in  this  respeet  will  spoU  there- 
snltentirely.  X  Uttletime  is  usually  required  toreahze 
the  full  effect,  junl  probably  many  persons  nuaccus- 
tomed  to  the  experiment  will  need  to  exercise  more 
patience  at  first  than  after  some  practice. 

It  ia  found,  too,  that  a  picture  presenting  strong 
lights  and  shades,  as  of  photograjths  of  objects  in 
the  direct  sunlight,  or  engravings  of  the  same  char- 
acter, produces  the  effect  most  readily.  Take,  for 
eiample,  the  engravings  repres^^-ntiug  highly  magni- 
fied views  of  the  scenery  on  the  surface  of  the  moon, 
such  as  tluise  illustrating  Professor  Langley'a  article 
'  The  new  astronomy,'  in  the  Century.  After  looking 
at  one  of  those  in  that  manner  for  a  few  moments, 
the  {Mirts  represented  as  elevations  appear  to  rise 
from  the  paper:  and.  indeed,  the  flat  surface  disap- 
pears alt<»gether,  as  well  as  the  iidiy  blackness  of 
the  shadows,  and  both  elevations  and  depressions 
up]iear  in  startling  realit}'. 

The  lights  and  shadows  appear  to  be  merely  the 
illuminated  and  unilluminated  portions  of  the  same 
uniformly  colored  substance,  showing  it  distinctly 
carved  in  all  the  reality  of  tjje  forms  intended  to  be  in- 
dicated. It  seems  as  if  one  could  closely  estimate  the 
actual  heights  of  the  elevations,  and  the  lengths  of 
the  shadows,  and  the  precise  position  of  tbe  source 
of  hght. 

The  illusion  once  perfected,  it  may  be  retained 
while  opening  the  eye  a  little,  thus  gaining  a  clearer 
view  ;  but,  carrying  this  a  little  t(jo  far,  the  scene  at 
once  '  flattens  out '  again,  and  becomes  a  mere  lifeless 
black-and-white  representation  of  the  outlines,  pro- 
ducing nothing  of  the  iui])resaion  of  reality  of  con- 
tour :  the  landscape  is  gone. 
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As  fftr  Its  I  am  nware,  Uila  simple  metborl  is  uot 
generally  known  or  thuugUt  of:  nevtirlht'les**  Ism 
ncliueil  to  the  bolinf  tluit  it  would  beconie  easy  to 
'"most  persons  after  a  little  prarlioe,  and  it  is  ftTtjiin- 
ly  very  couvonteut,  nud  greatly  bubtinces  the  pleas- 
ure of  viewing  the  iniiny  fine  engravings  nlmost 
erennvliere  to  be  Keen.  W.  H.  PnATT. 

Daveuporl,  lo..  Dec.  14. 


Laws  ag^ainst  quacks. 

I  notice  in  your  notos  on  the  Ijiwm  regolBtinf?  the 
prftctice  of  medioine  and  f5nrg«>ry  hu  ouiisfliou  to  calj 
KM«^ntion  to  tho  fact  that  a  bill  (Heunt^.  4H.5)  passed 
the  senate  last  year.  »uicl  would  have  i)aft8mi  the  ns- 
serably  but  for  the  lnt««  duti>  of  its  intrcHiurtiou, 
whereby  it  failed  to  be  reached  ou  the  cnlondar. 
That  bill  embodied  the  point**  of  agreement  of  those 
praetitionerH  of  nicdi<'ine  who  have  a  legal  8tatut«.  It 
was  ba«ed  njiou  the  bills  introduced  by  the  Mt^dicnl 
Boeiety  of  the  sttite  of  New  York,  so  fnr  an  they  were 
not  eoneemed  with  the  fi)rn>atiou  of  a  board  of  me4li- 
crI  examinetb.  The  St«te  homoeopathic  society  has 
directed  its  legislative  contmittee  to  favor  this  bill  if 
again  introduced,  as  it  probably  wnll  be.  I  do  not 
think  that  either  of  the  judges  yon  name  would  con- 
sider the  construction  of  the  registration  law  adojited 
by  the  Medical  (Mjoiety  of  the  county  of  New  York 
as  alxiurd ;  nor  would  they  differ  in  opinion  from 
the  judges  before  ifhotn  that  construction  has  been 
maiutained. 

You  will  admit,  I  think,  —  as  frankly  as  you  ad- 
mitt*)d  that  the  Hociety  was  justified  in  the  prosecu- 
tion that  elicited  your  comments,  —  that  it  is  reaKon- 
able  to  require  registration  of  every  jih.vfiiciiui  in  a 
county  who  regularly  practises  or  resitles  therein. 
No  registered  phvHic.ian  has  been  prosecuted  for  a 
consultation  or  ot^casional  act  of  pnwttice  in  a  county 
wherein  he  was  not  registered.  But  the  bill  in  ijuestion 
specifically  meets  your  criticism,  and.  if  introduced 
again,  will  be  made  even  clearer  on  this  point  There 
is  an  opportunity  at  the  next  session  of  the  legislature 
lo  codify  the  various  acts  restricting  medical  practice 
into  a  Kimjde  statute,  and  fair  criticism  of  the  bill  in 
qui^fition  will  materially  aid  the  purging  of  the  statute. 
b4X>k  of  the  present  clumsy  enactsieuts. 

W.  A.  PrBBINQTOK. 

Now  York,  Dec.  81. 

The  Panama  canal. 

The  article  with  the  above  title,  from  the  pen  of 
M.  He  Li^sseps,  copied  by  you  in  Dec.  iJ  is!»ue  from 
Tki'  Scottish  {jeoitraphiciii  magasinr  for  November, 
euutaibs  some  errors  both  of  lact  and  of  infereuce. 

Commercially  the  needs  for  and  uses  of  the  canal 
are  misstated  and  overe>*titimted.  Trade  muutJollow 
certain  routes,  governed  by  the  earth's  form  and 
diniens'inns,  and  by  tbe  winds  that  blow  or  do  not 
blow.  For  fear  of  the  calm  Iwtt  in  Gulf  of  Mexico, 
tbe  captain  of  a  big  sLip,  loaded  with  giiann  or  ni- 
trate of  ouda,  would  rather  fjce  the  gales  off  Cape 
Horn.  Because  of  the  '  trad-'S,'  sailing  ships  from 
India  and  Australia  would  »till  ro  hnnie  via  Cape  of 
Oood  Hope,  I  have  yet  to  meet  a  captain  who 
would  not  el»-ct  Cape  of  Good  Hope  rather  than 
Panama  if  loaded  at  a  jiort  even  at<  tar  unht  as  Phil- 
ippines. A8ailin^r-^hip  bound  from  San  Francisco  Lo 
Ltv»>rpool  would  ihiuk  twice  before  she  paid  any  thine 
to  be   put  into  the   talms  in  land- locked   water  cff 


Colon.     Many  captains  have  tnJd  tut  thmv  vooMi 

on  sronnd  tbe  Cape  Horn.      Mauv  >-  '    -  f^i 

to  ftailioe-i^liipo,  hrrawie   thvy  will  al  ( 

than  if  sent  per  straro.     It    i«   no 

that  a  sailine-«hip  gftit  the    ••aaie. 

freight  than  a  ttteainer,  l»ecaui>e  of 

tlie  shipper  or  the  condition  of  tb- 

cbandiae.     Heuce   the  assumption  •/  I 

'2'  (p.  .519).  or  that  all  of    '  1  '  or     a."   «oalJ 

Panama,    is    unfounded.       A     fair   e»tinwt«t, 

ing    the    correctness    of    his  figure's,    would 

out    '2,'  and    lialve   '1'   and    '3/    nod     love, 

rifting    2,<KM),000    tons    per    anuuiu       In    'h»  , 

of   distances,  i^ame  page,  London    r 

to     Sydiii'V,    he    conveniently     foit.  »t] 

trnfliL'  would  use  bSuez  rather  than  Pauaiua.     11 

it  is  not  centrally  known  that  tbe   *'ntir«  trafte  ^ 

Suez  ii  steam.     There  ho^  never  t>' 

merchantman  through  Sues,  uor  o  ^  trft 

nationality.       The"    few    waders     tli 

through  were  lowed  not  only  thru  l;  i^ 

entire  distance  to  and  from  port  of   ■     ,  ti'>»_ 

bay)  and  destination  (Malta).     PraeiacailT  the* 

traffic  ou  Suez  is  Kteam 

But  M.  de  Lesaeps  does  not  r*fer  to  the  mosl  ia 
portant  factor  in  the  problem.  The  evolution  U\U 
marine  engine  is  fstdl  progressing.  Steamers  of  i 
erate  s-ize  and  speed  already  approximate  Hr*  a> 
penses  of  sailers,  riot  counting  the  fMT-rh^r  «amB 
interest  on  plant  by  reason  of  noor^  i 
i.e.,  though  a  steamer  may  co*t  tnorr 
former  makes  more  voyages  in  a  yewr,  i.«., 
more  freight«.  Before  tbe  Panama  canal  is  tinu 
I  doubt  nut  »>ueh  progr<-S'4  will    '.  n   luad*  I 

compounding  engin*-**  aud   in  i    of 

that  few  new  sailers  will  tbert»i.  •   ■>>•      TWl 

carrvinit-trade  of  the  world  will   I..  i»ns 

ers,  juht  as  tbe  passengt-r  trad*»  has  ,  i  •  ■  if>-tr_ 

hands     Soon,   as   nations  reckon    life,  sail    wtil 
limited  to  cruising  for  pleasure,  fish  nr  wbali?,  ott 
entific  research:  even  these  will  hav. 
go  and  come  to  yjlac*  of  retyor  t.   Tbi.-*  ^ 
probably    would    throw   the    traffic    <•!     ^-.^.t 
America  with  east  coast   An».'rt<-a    and    Eur>>|v  it^ 
Panama  canal;  bat  Australia  and  India  wiUi  £ui 
and  America,  never.  Frajtk  Oooovu^] 

l^amlngham,  Mass.,  Dec  13. 


What  was  the  rose  of  Sharon  ? 

In   Science  for  May    14  (vii.  No.  171)  is  an 
headed  *  What   was  tbe  roae  of  Sbar  .u  * '     T^ws/t^ 
not  familiar  with  either  former  or  i-  ..    -. 

of  the  question,  I  am  interested   in    : 
servatiou  of  my  own  while  riding  over  th^  pitio  >t 
Sharon  on  the  road  from  Jaffa  tu  RarolaJt.    It  •■* 

about  the   middle  of  th**  nt'"T i' -• 

The  dark  sod   was  for  a  > 

covered   with  broad  patch'  i.i 

*  RoRes  of  Shoron  !  '  8om«  one  .     I  fM 

whether  it  was  the  United  Statt-  iromi 

or  some  one  else  of  our  party.      A»  my  iapr 
now  IS,  several  (.>eraous  who  were  likclv  to  kaoi 
curi-ed   in   saying  that  the-'  " 
so  called  in  tbat  rei.rtan.     T: 
and  prffiued  wtia  after  war!,-,  ^  - 
can  scholar   as    Anemone    eor> 
'  Flora  GraecH.'     The  color  of  tli 
a  dark  maroon.  KiftK  f,  i 

GilnuoU,  lo.,  Dec.  la 
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^1    SMACOAST  DEFENCES. 

^0b  excellent  and  viilimble  articles  on  sea- 
wfencea  which  have  been  placed  before  the 
:  within  u  few  days  of  each  other  —  the  one 
eut.  Eugene  Oriftin  of  the  corps  of  engineers. 
\  Journal  of  the  military  servii^e  institution, 
ho  otJier  by  Capt.  F,  V.  Greene  of  the  en- 
t9,  in  Scribner's  m/tgazine  —  should  suffice  to 
bee  the  tEOet  devoted  advocate  of  a  *  peace 
^'  and   the   most   economical   of  legislators, 
lomething  should  he  done  by  the  authorities,  . 
bat  sjieedily.  as  n  mere  matter  of  insurance 
thing   more,  to   prott.'ct  our  defenceless  sea- 
Lieulenant  Griffin's  paper  is  more  teclini- 
lan  Captain  Greene's,  as  mi^^ht  be  supposed 
the  fact  of  its  Ijeing  published  in  a  magazine 
pd   exclusively   to    military    interests:    hut 
Captain  Greene's  article  is  p<:>pular,  it  is  not 
Bcial,   and  by  a  comparison  of  I  he  two  the 
Igent   reader   can   gain  an  excellent  insight 
lie  subject.     Lieutenant  Griffin   summarirea 
j^uments  against  coast  defences  tinder  three 
:    I.    The  navy  should   constitute  our  de- 
t    2,    Torpedoes  alone  suffice  to  close  any 
bl ;    8.     Earthen      batteries    of    sufficient 
|th  can   be   hastily'   thrown   up  in   cjise   of 
He  then  answers  these  objections  by  show- 
\at  the  office  of  the  navy  is  not  defensive, 
tensive  :   it  should  protect  our  commerce  on 
Igb  seas,  and  injure  that   of  our  enemies, 
iver,  fixed  guns  on  land  have  ma/iy  advan- 
)ver  guns  on  floating  supports.     The  second 
jent  proceeds  from  entire  ignorance  of  the 
\  and  object  of  torpedoes.     They  have  bt*en 
Uced  to  offset  the  advantages  gained  by  the 
IsAparty  in  the  invention  of  the  screw-pro- 
^Pmit   funcdon   is  to   harass  an  enemy's 
flna   prevent   them    from  running  by  bat- 
Instead  of  being  a  su1>stitute  for  fortifica- 
torpedoes  presuppose  the  latter.     The  plea 
nrthworks  can  lje  thrown  up  as  rapidly  as 
e,  is  shown  to  Ije  eqmiUy  flimsy.     In  winter 
table  earth woika  could  lie  thrown  up  at  all 
northern  states.    And  nupposing  the  largest 
3le  forc:e  to  work  day  and  night,  it  would 
lore  than  a  week  to  construct  the  seventy- 
irapet.     What  this  means  is  evident   when 
nemlier  that   Bermuda  is  only  seventy-one 
-steaming  from  Savannah,  Bixty^six  hours 


from  Charleaton,  and  fifty-eight  hours  from 
Xew  York  ;  that  a  British  fleet  could  get  from 
Halifax  to  Portland  in  thirty-one  hours,  and  to 
Boston  in  five  hours  more,  or  from  Vancouver  to 
Sian  Francisco  in  ninety-six  hours.  Similarly  a 
Spanish  fleet  at  Havana  is  within  forty-five  hours 
of  New  Orleans.  Then,  as  Lieutenant  Griffin 
points  out,  the  modem  theory  is  to  make  war 
sudden,  sharp,  and  decisive,  and  to  make  the  de- 
feated party  pay  all  the  expenses.  The  billion  of 
dollars  which  Germany  exacted  from  France  in 
1871  would  be  but  a  fraction  of  what  we  should 
have  to  pay  to  any  hostile  power  that  had  our 
great  seaports  at  its  mercy. 

We  have  on  the  Atlantic  and  Pacific  and  lake 
coasts  '*  a  series  of  great  cities  containing  an 
aggregate  population  of  more  than  five  million 
souls,  and  destructible  property  which  is  carried 
on  the  assessors'  books  with  a  valuation  of  ^,000,- 
OOO.iWO  (and  which  probably  ha.'^  an  actual  value 
of  nearly  twice  as  much),  yielding  jinnoally  a 
product  in  manufactured  goods  alone  valued  at 
over  one  thousand  million  dollars."  Captain 
Greene  shows  that  every  man,  woman,  and  child 
of  this  great  population,  and  every  dollar  of  this 
vast  accumulation  of  wealth,  is  in  danger  of  de- 
stniction  by  a  hoe>tile  fleet.  As  he  puts  it.  the 
problem  ia  one  of  national  insurance  on  life  and 
profKrty.  Now,  the  usual  annual  premium  on 
policies  of  insuranc-e  on  life  or  property,  with  good 
risks,  is  fiom  one  to  one  and  one-half  per  cent. 
In  Captain  Greene's  judgment,  ie^  than  half  that 
percentsige,  computed  on  the  sum  total  of  properly 
exposed,  — say,  $20,0(H),0OO,  —  expended  annually 
for  six  years,  would  give  us  a  complete  sjstem  of 
insurance  ;  that  is,  it  would  suffice  to  erect  harbor 
defences  stronger  than  any  shiijs  which  could  be 
brought  against  them,  or,  with  an  expenditure  of 
^lO.OOO,^'*)  annually  for  six  years,  —  a  sum  which 
is  only  about  three  |>er  cent  of  our  annual  appro 
priations  for  the  supfMirt  of  the  government,  — 
fully  three-fourths  of  the  lives  and  property  on 
our  coasts  could  be  placed  out  of  danger. 

To  these  considerations  Lieutenant  Griffin  adds 
the  teaching  of  history,  which  is  that  the  surest 
way  to  avoid  war,  with  all  its  attendant  ravages 
and  losses,  is  by  so  thorough  a  preparation  that 
no  weak  point  is  ex[x>se4i  to  an  enemy's  attack, 
and  no  temptation  is  offered  to  his  cupidity. 

Besides  dealing  with  the  general  question  in  the 
way  indicate^],  both  Captain  Greene  and  Lieuten- 
ant Griffin  discuss  the  various  problems  presented 
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by  the  great  advances  made  in  the  apparatus  both 
for  attack  an<l  for  defence  in  recent  ye%js.  The 
absurd  inadequacy  of  most  if  not  all  of  our  pres- 
ent fortilicationB  is  pointed  out  ;  for  those  of 
them  that  u-ere  erected  about  18U  had  only  to 
withstand  a  42-pouud  projectile  Hred  with  a  muzzle 
energy  of  8t)0  foot-tons  by  a  lO-jMjund  charge  of 
|K>wder,  and  those  liuilt  at  the  outbreak  of  the  re- 
bellion had  only  to  withstand  a  iUO-pound  projec- 
tile bred  with  a  muzzle  energy  of  9,000  foot-tons 
by  a  130-pound  charge  of  powder.  The  16-inch 
rifle  of  1880,  which  is  45  feet  6  inches  long,  weighs 
115  tons,  and  fires  a  projectile  weighing  <J,'(JOO 
pounds  with  a  muzzle  energy  of  o5,000  foot-tona 
by  the  explosion  of  800  pounds  of  powder,  would 
make  abort  work  of  the  best  of  them.  The  bom- 
bardment of  Alexandria  in  1882  is  cited  as  an  in- 
stance of  what  might  quite  readily  happen  to  us. 
The  defences  of  Alexandria  wei-e  quite  similar  to 
oura,  and  their  armament  far  superior  to  auy  that 
we  have ;  yet  eight  English  ironclads  made  their 
evacuation  necessary  after  one  day's  K)mt»ard- 
ment. 

Our  forts,  excellent  during  the  masonry  and 
earthen  ages,  have  never  been  replaced  in  the  iron 
age.  On  the  other  hand,  twenty-eight  of  the 
Oruaon  cast-iron  cupolas,  which  have  been  found 
efficient  againat  the  heaviest  projectile,  have  been 
constructed  in  the  harhory  of  Germany,  Austria, 
Belgium,  and  Holland  within  a  few  years.  Lieu- 
tenant Griffin's  treatment  of  modern  seacoast 
defences  is  very  thorough,  and.  we  should  fancy, 
authoritative.  He  appeudii<i  iKj  his  article  a  very 
valuable  table,  showing  the  name,  age,  displace- 
ment, draught,  speed,  class,  thickness  of  armor 
and  style  of  armament,  of  every  foreign  vessel 
available  for  offensive  operations  against  the 
United  States.  The  list  is  most  intposing,  and  in- 
cludes. 71  English  ships,  50  French,  14  German, 
34  Russian,  IS)  Italian,^  15  Turkish,  13  Austrian,  7 
Danish,  7  Dut<;h,  5S|)anisli,  <i  Brazilian,  3  Japanese, 
and  »  Chilian.  In  the  face  of  all  this,  •*  since  1875 
not  one  penny  luis  been  appropriated  for  the  con- 
struction of  seacoast  defences.  The**  annual  ap- 
propriation of  $100,000  for  preservation  and  repairs, 
increased  to  )|175,0O0  since  1881,  has  not  even  suf 
ficed  to  preserve  our  uullnished  works,  and  our 
defences  are  actually  in  a  worse  condition  to-<lay 
than  they  were  ten  years  ago." 


METEOROLOGY  IN  CALIFORNIA. 

The  ninth  biennial  report  of  the  California 
state  board  of  health  (Sacramento,  188G>  coniains, 
beaidea  much  immediately  pertinent  to  its  office, 
several  valuable  descriptions  and  tables  concern- 
ing meteorological  data,  which  the  members  of 


the  board  wisely  deem  of  importanoe  to 
professional  studies.  Fii«l  id  valae  is  a  loof  i 
of  monthly  rainfall,  both  for  the  past  year  i 
for  the  mean  of  several  years,  coinpili^  In'  1 
W.  A.  Gla-ssford,  in  charge  of  tbe  Pacltlc 
division  of  the  signal  service.  This  ia  wmilirtj 
the  newspaper  list  prepared  bj  tbe  aame  < 
to  which  reference  was  lately  nomle  in  Seienet,\ 
it  is  here  presented  in  more  extended  and  cia 
ient  form.  The  weak  %ytA  in  this  table  tstiMtfc^ 
senceof  any  indic^itionthat  the  niiineroa«sUtic0 
pueaess  good  giiiiges.  uTiiformly  plariH]  ao>J  adll 
observed.  Uu  acKn»unt  of  the  difficulty  in  tdetkttf;> 
ing  the  position  of  many  of  th«  stations,  it  wuoM 
be  of  much  service  to  readers  at  a  dt^«i»rir.-  if  vi»i-«» 
a  table  as  this  could  be  reduced  to  i^ 
a  series  of  monthly  maps.  They  H«.«ii,i  ti.^'^-v.!. 
ly  be  only  provisional  for  the  prvMrnt,  iii»  wor 
records  are  much  sliorter  than  olbersj.  wj  ihftt  Mm 
means  are  not  properly  cousparable  :  bot  rv«t 
these  values  would  doubtles?*  present  o  tr  - 
picture  of  west-coa-st  precipitation  than  . 
yet  pre|>ared.  It  is  to  be  bopetl  that  fdtailo 
tables  and  diagrams  of  temijerature  tueans  auj 
also  be  attempted. 

Sergt.  J.  A.  Barwick  of  the  Sacraiuento  signsi 
otbce   contributes  a  review  of  tlie  tneteo«t))q(tical 
conditions  of  his  city   for  tlie  poat  year,  and  • 
table  of  its  temperature  and   rainfall  ainct  188 
and  1840  from  records  early  e«tabti;9l>Kl  by  I 
Logan  and  Hatch.    The  mean  Beasonal  tecof 
tures  for  JJ3   yejira  are,  spring,  59^.4*5  ; 
7P.7  ;  autumn.  (Jl-^.S  ;  winter.  48**.8  :  fori* 
60**.2.    Tbe  extremes  of  the  mean  anouxi' 
(1880)  and  63^.8  (1884).     Theiib«olule  m- 
to    103'''  or    105^    in  July   and    August,   aaJ 
minima  fall  to  21°  or  S'J"'  in  January  or  Fehruanr^ 
The  mean  annual   rainfall  for  38  years  id  IV'-C 
varying  from  8.44  (1877)  to  34.02  (1844) :  tlte  i 
for  July  is  0".03  ;  August,  0.00:1 ;  Lkv«mber.  4.0; 
January,  3.84;  February.  2.80;  Miuvh.  «.»l;  canoA- 
ing  the  years    by  seasons,  from  July  tu  Joor  fth 
elusive,   the    annual    amounts    range   fiuai  4.71 
(1850-51)  and    7.7S  (186^-64)    to    36.00  ic  a  Irttfc 
more  (1849-r>0,     1852-53,     1861-62).     Tint*    pro- 
nounced contrasts  of  seasonal  fall  and  gn-at  tavm' 
tions  in  the  annual  total  show    how  c«»u»|iletrf; 
unlike  the  western  coast  climate   \»  the  6Mi«n 
and  central.    Sergeant  Barwick  presents  aljMt  \<n( 
monthly  notes  of  significant  features,  all  uf  inur 
est  and  value,  but  easily  increased  in  Iwjth  mpe<i* 
if  the  phenomena  deacritied    were    viewrd  ia  • 
broader  way,  from  a  more  physical  and  k>>a  stabr 
tical  staud-poini.      Annual  and  UKiuUiiy  aren^ 
show  general  planetary  or  coutinentai  rel*U<ii» 
monthly  extremes  usually    rettult  irucu  cjckiw 
disturbances,  and  sliould  be  stated  in  cxmneoUoa  I 


I  timr  transitory  causes ;  diurnal  variations, 
I  not  controlled  or  destroyed  by  importation 
kxtenial  conditions  in   the   winds   of    strong 
'gradients,  are  al  ways  si^ificant  of  local  geographic 
undingB.and  cannot  be  too  closely  exainine<i 
ry  separate  station.     Such  local  character- 
I  are,  without  doubt,  known  to  many  of  our 
tnfcnHl'Herrice  olwrver»,  but  tbey  have  not  often 
faaml  their  way  int^i  print.     The  annual  reports 
!  the  chief  i>i!a:nal  officer  hardly  have  room  for 
I ;  the  rpprettnhle   ceasation   of   the   '  ^ignal- 
note«'    withdrawn  a    fllting  mecliura   for 
if   poblicAlioii  ;   scientific  journals   and   local 
Ikealth  or  en^oeerlng  rep«>rts  may  well  oi)en  their 
I  to  such  material,  when  adequately  prepared. 
»  general  papers  should  a'tjo  l»e  mentionwl, 
■  •  The  rtimntology  and  diseatses  of  southern  Call- 
Ifomia,'  by  H.  S.  Orme,  M.D.,   of  Lob  Angeles, 
jpnmident  state  boartl  of  health;  'Report  on  the 
climatol<^v  ...  of    Surprise    and     Goose 
I  Lake   valleys,'  by   Dr.   G.   M.    Kober.  U.  S.  A., 
tioneil  at  Fort  Bid  well ;  and  *The  coast  cli- 
of  California.'   by  J.  W.    Robinson,  M.D., 
Crescent  City.     Dr.   Orme   mentions  the  pro- 
Inotimx^]  control  of  the  sea-breeze  over  the  coast 
rtem{wnitiires.     During  hot  days,  when  thermom- 
Leiers  in   the  interior  rise  to  115''  to  125°,  a  stiff 
breeze   blows   inland  all   along   the  S4:>uthem 
at,  and  prevente  the  littoral  teui|)erature  from 
Fribing  over  90**.     He  briefly  mentions  alao  a  hot 
I  and  dry  wind,  usually  confined  to  limited  locali- 
I  ties  a  few  mileH  inland,  and    frequently  issuing 
I  ttoxa   the    Santa   Ana   pass  in  the  Coast   range, 
I  whence  it  takea  its  name.     This  is  of  particuLir 
[interest,  as  it  suggests  the  physical  identity  of  the 
I  wind  with  the  Foehn  of  Switzerland  :  and  further 
details   of  its  occurrence   will    therefore   be  im- 
patiently awaite<i  by  those  who  a  re  already  tired  of 
havinK  to  quote  «>  largely  from  foreign  sources 
for  illuBl ration  of  phenomena  that  certainly  only 
[  need   intelligent   and   discriminating  observation 
[  tor  their  discovery  in  our  own  country.    The  same 
Btion  is  raised  by  Dr.  Kober's  brief  re^tort 
8nr|irise   valley,  —  a    flat    depression    in    the 
north -4-«»t<>ni  cijmer  of  the  state,  siity  miles  north 
■nd  eolith  liy  eiicbt  c^st  and   west,  with  elevation 
of  4.600   feet,  enclosed  by  an   ascending   ttarren 
pbitinu  ou  the  east,  and  separated   from  Goose 
Imke   valley  on   the  west   by  the  Warner  range, 
6,000    to    8,000    feet    high.     The   valley    is   well 
«l«cril)ed  in  its  geological  relations  by  Russell  in 
%b»  '  Fourth  annual  rei)ort  of  the  geological  sur- 
I  VCJ.*  and  shown  to  tie  the  dried  l)ed   of  an  old 
,  whoee  highest  shore-line  forms  a  con8i>icuou8 
on  the  valley  slopes,  550  feet  alx>ve  the 
~|WP*r«l  shallow  alkaline  lakes  on  the  valley  fliwr 
Dr.    Kober's  figures  give  a  ctuuacleriatio  great 


diurnal  range  of  temperature,  not  uncommooly 
amounting  to  SO*' ;  a  relative  humidity  of  86  per 
cent  j?j  November,  1S85,  January  and  February, 
Ism.  when  O^OG  of  the  total  19M5  of  precipi- 
tation occurs,  according  to  a  twenty-year  record, 
contrasting  strongly  with  the  nearly  absolute  dry- 
ness of  the  summer:  in  September,  1885,  the 
mean  relative  humidity  was  only  24.1  per  cent, 
with  a  mean  temperature  of  64"*.  The  winds  show 
two  diurnal  maxima,  indicating  local  control  of 
their  flow,  —  a  west  wind  from  the  Warner  range, 
with  highest  velo<'ity  shortly  after  midnight ; 
and  a  southerly  wind  from  the  centre  of  the  val- 
ley basin  towards  the  hiah  northern  divide,  with 
greatest  strength  just  after  noon.  These  directions 
clearly  indicate  the  rhythmical  flow  of  the  cool, 
mountain,  down-cast  wind  at  night,  and  the 
warm,  valley,  up-cast  wind  by  day.  Winds  of 
the  Foehn  species  —  commonly  known  in  the 
nnrth-wesl  as  the  Chinook  —  ought  to  be  felt  here 
with  much  distinctness;  and  a  oompariaon  of 
records  at  Fort  Bid  well,  in  Surfirise  valley,  with 
others  at  some  of  the  settlements  in  Goose  Lake 
valfey,  on  the  ^vestern  side  of  the  Warner  range, 
would  doubtless  lead  to  their  accurate  definition. 
Dr.  Robinson's  pafier  is  of  especial  value  in  its 
deHire  to  discriminate  between  the  good  and  poor 
records  of  the  various  coast  stations.  We  fear 
that  his  criticism  on  observations  at  military  posta 
may  be  only  t<x»  just.  Tliese  observations  are  in 
many  cases  merely  perfunctory,  in  obedience  to 
orden?  from  headquarlen^,  and  are  here  described 
as  too  often  made,  not  by  the  poet-surgeon,  but 
by  the  hospital  steward,  ••  who,  from  the  recesaea 
of  his  inner  consciousnesB.  draws  up  u  rep«>rt  that 
reads  well,  but  which  has  not  the  slightest  foim> 
dation  in  fact."  But  in  other  cases  great  differ- 
ences appear  in  neigh iM^ring  records,  where  both 
observer  are  conscientious  iind  painstaking :  so 
that  the  variation  must  lie  laid,  as  it  commonly 
may  well  be,  to  the  instnimcnts  and  their  ex- 
p<»ures.  For  example :  Crescent  City,  on  the 
coast,  in  latitude  42'',  has  two  gauges :  one  Is  a 
five-inch  stpiare  gauge,  placed  near  the  shore,  at 
low  level,  and  in  line  with  a  depression  that 
leadH  an  indraught  of  rainy  winds  from  the  sea ; 
the  other  in  a.  two-inch  circular  gauge,  half  a  mil© 
away  at  the  lighthouse  on  a  promontory,  sixty 
feet  over  the  ocean.  From  September.  1885,  to 
May,  18>*6.  inclusive,  the  first  gauge  collected 
'•105''.28,  and  the  second  only  ST'.Gft.  Along  with 
critical  comparisons  such  as  these,  we  regret  to 
see  the  author's  belief  in  the  forest-control  of 
rainfall.  Rain-records  have  not  yet  been  quoted 
in  sufficient  confirmation  of  this  unwarranted 
conclusion ;  and  even  here  we  read,  in  regard  to 
L'reecent  City,  that  the  rainfall  haa  diminiahed, 
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but  •*  how  much  it  is  difficult  to  say,  as  observa- 
tions conflict."  Dr.  Robinson  also  makes  interest- 
ing reference  to  the  winds  of  the  coast,  and 
deecribes  the  west  winds  of  summer  as  greatly 
intensified  by  the  (diurnal)  heat  of  the  interior 
valley,  so  that  the  sea-breo-ze  is  unusually  stronpf 
over  the  passes  that  break  down  the  elevation  of 
the  Coast  range. 

It  \a  greatly  to  be  wished  that  further  detail 
should  be  presented  of  facts  so  interesting  in 
themselves  and  ho  valuable  in  the  physical  descrip- 
tion of  our  country.  The  suggestion  made  above 
conoeming  the  cyclonic  and  local  control  of  the 
weather  elements  is,  it  is  believed,  in  a  most 
profitable  line  for  further  work.  Examples  of 
similar  weather-tvpes.  as  indicated  by  recurrence 
of  similar  distribution  of  iFobaric  lines  on  the 
signal-office  daily  maps,  should  be  brought  to- 
gether and  discussed  in  search  of  their  specific 
characteristics,  instead  of  lost  in  the  imlLscrimi- 
nate  average  of  the  monthly  mean,  itself  of  true 
value,  but  too  often  the  end  in>tead  of  the  first 
step  of  the  discussion.  Local  controls  are  fognd 
to  prevail  during  anticyclonic  weather,  with  high 
pressure  and  weak  baric  gradients :  imported  con- 
ditions api^ear  with  the  ajiproach  and  passage  of 
cyclonic  areas  of  low  pressure  and  stronger  gra- 
dients. Here  is  a  wide  field  for  observation  and 
research.  W.  M,  D. 


CONSUMPTION  IN  PENNSYLVANIA. 

The  New  York  medical  Journal  of  Dec.  4  con- 
tains in  full  the  exceedingly  valuable  contribution 
to  the  cliuialolopical  .study  of  cunHuniption  in  Penn- 
sylvania, by  William  Pepper,  M.D..  which  was 
read  at  the  third  annual  meeting  of  tlie  American 
climatological  asamuation.  In  the  inquiry  which 
formed  the  bnwis  of  this  paper,  Dr.  Pepper  fol- 
lowed the  plan  adoptc<l  by  Dr.  Bowditch  in  inves- 
tigating the  same  disease  in  Massafhusetts  in  the 
years  1854-02,  Dr.  Bowditch,  it  will  Ik>  remem- 
bered, found  a  law  in  the  development  of  con- 
sumption in  that  state,  which  has  for  itij  central 
idea  that  thedampnesa  of  the  soil  of  any  town'-hip 
or  locality  is  iiUiniately  connected  with,  and  proba- 
bly a  cause  of,  the  prevalence  of  consumption  in 
that  township  or  k»catity.  Similar  investigations, 
especially  those  of  Dr.  Buchanan  in  England, 
which  were  carried  on  in  ISdii,  1808,  and  1»67, 
confirm  the  views  of  Bowditch.  In  tJiat  country, 
where  the  subsoil  was  drained  by  sewers,  and 
where  the  water-supply  was  improved,  deatlis 
from  consumption  diminished,  falling  49  per  cent 
in  Salisbury,  47  in  Ely,  43  in  Rugby,  and  41  in 
Banbury.  With  answers  from  phyeiciaus  to 
twenty-eight  questions  propounded  in  a  circular 


by  Dr.  Pepper,  and  the  sfcatistics  of  the  tenth « 
sus  of  the  United  States,  together  wilb  the  I 
graphical  map  of  Profeeaor  Lesley  as  a  bMiB,  i 
have  l>een   prepared   showing  the   |ire»mlefir«  (j 
consumption    in    Pennsylvania  counties,  ami  i 
relation  between  such  prevalence  and  rle^jiHBB,* 
and  mean  annual  temperature  and   rainfall.    Om» 
*."f  these  maps  is  given  in  the  journal  referred  to: 
the  others  will  be  published  in  the  Tran 
the  asitociation.     It  is  noticeable  that  tt 
lions  of  the  state  where  phthisis  is  rarest 
most  elevated,  having  a  general  altitude  of  l,t 
to  2,0(X)  feet,  from  2.000  to  .S.OOO  feet,  and  tb^il 
mortality  increases  as  the  altitude  becomes  k». 
In  Philadelphia  the  wards  having  the  least  --!•    j 
tion,  greatest  density  of  population,  and  mnv? 
ferior  water-fupply,  furnish  the  grejilent 
from  phthisis.     The  answers  to  the  in  , 
ceived  from  the  state  at  large  do  not  seem  u-  in- 
dicate excessive  soil  moisture  as  the  main  cataaJ 
condition  of  consumption  in  the  state.      A  nnnit«r 
of  individual  cases  are  given,  in  tno^t  of  which 
damp  and  otherwise  unsanitary  conditions  ezM^ 
in  and  around  the  houses  in  which  repeated  cam 
occurred.     This  inquiry  is  a  most  timely  one.  t 
the  tendency  of  the  times  seenLS  to  be  to  ig 
conditions  such  as  are  here  described,  and  to 
count  for  the  disease  only  by  the  intrtHiuction  < 
the  bacilli  of   Koch,      fliat  these  are  the  dirrrt 
cause  but  few  doubt,  though  unsaaitary  surrooatf- 
ings    and    here^lity  are   im[Mirtant    prediaposis^ 
causes. 

THA  YER'S  QREEK-ENOLI8H  LEXIC* ' 

The  only  special  dictionary  in  the  Entdi'^h  Lij 
guage  hitherto  available  for  students  of  ^h''  «lr-t 
New  Te^tamenthas  been  a  tnujftlution  of 
'  Biblisch-theologisches  wrirterbnch  der 
mentlichen  GrScitflt.*     This  is   not  only  verv 
convenient    in    its    arrangement,    but    i-^    ii 
chargeable  with  a  certain  vugueneaa  in   ) 

tions.    We  think,  therefore,  that  Vrotiann. . 

has  rendered  an  incalculable  service  to  a  nnni^fMi 
class  of  students  by  opening  to  them  the  ureMorei 
of  CJemian  erudition  to  t»e  found  in  Grimin^ 
'Clavis.'  But  he  has  done  vastly  mnrr*  thu 
this.  Almost  every  page  of  the  noble  volume  be- 
fore us  shows  such  signal  traces  of  his  mtiol 
scholarship,  his  profound  learning,  anti  his  rnr 
scientious  labor.  a.»  to  make  it  only  a  matlor  of 
simpiie  justice  that  the  book  should  bear  hit  Danifr 
In  regard  to  the  technical  and  theological  aapectf 
of  the  work,  we  have  neither  the  ileeire  nor  t^ 
competence  to  pronounce  an  opiaino  ;   bat,  ^- 

A   Greek- Rngtikk  lexicon  of  "•"    *'—  T\-gtMmtmt,  tut  g 
Orimm'»   irUkc'a  Cl^ivia  Xoifi  T  TT.  toy  JQMfB  | 
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'nt  of  Qrrek   lexicogjaphy,  we  consider 
efleete  tl»e  highest  honor  upon  American 
hip.  After  a  careful  comparigon  of  results 
from   the  long-eontinned    iiae  of  other 
^xicoDS,  we  feel  constrained  to  pronounce 
lent  one   a  marvel  of  accuracy.     In   his 
preface  the  e<liior  expresses  a  keen  Hense 
ihortcomings  of  his  work,  and  seeks  to 
le  co-<->pera(  ion  of  fellow-la  I  Mrers  i<\  help 
kf  every   remaining   blemish.     Surely  all 
ortl  by  hi«  labors  must  rejoice  to  be  able 
'  him  in  this  way.     We  will  accordingly 
ich  few  suggestions  as  have  occumnl  to  us 
Durse  of  our  examination  of  the  volume. 
i  summarv  of  the  interminable  discussion 
je  distinction  Ijetween    flniXnum  and  fif'Ku, 
found  U|»on  p.  288,  it  may  be  advisable  to 
HO  the  opinion  of  such  an  eminent  Helle* 
he  late  Professor  Shilleto.     He  states  in  a 
Demosthenes  (/)«?  fnha  Jegatioue,  348.  14) 
Attir  writers  ,ioi>nuai  implies  a  pOHitive 
I  fk'/Mi  the  merely  neffalive  idea  of  will- 
having  no  ijitjfctiov.    Thi»  is  the  view  also 
,  on  r>emOiSthenes  (24,  3),  who  cites  to  the 
'ect    Gottfried    Hermann   (Zimmennann, 
209). 

TV  unusual  expression  U  ror  m</<jv,  which 
m  John  viii,  44,  may  lie  illustrated  by  the 
of  the  same  idiom  in  Thucydides  (ii.  43). 
It  is  opposed  in  signification  to  Kotva^.  It 
plso  upon  a  bri)n7-e  tablet  containing  a  de- 
It  he  senate  and  people  of  Assos,  in  honor 
bianicus.  discovered  in  the  course  of  the 
lions  made  upon  that  site  by  the  Archaeo- 

tistitule  of  America  {Clark's  Jieftorl  upon 
sttiytiiions  at  Aitsoa,  p.  134).  It  is  there 
&d.  '  at  their  own  expense  ; '  but  the  ren- 
•  in  a  private  capacity,'  would  seeui  to  be 
conformity  with  the  other  instances  of  its 

»  text  the  statement  is  made  that  the  word 

I  is  found  frequently  in    Paul's  writings, 

it  twenty-five    time^ :  while  elsewhere 

few  Testament  it  orrcurs  only  twice  ;  viz., 

xiii.  7  and  in  Hebrews  ii.  14.    We  recollect 

^  exceptional  u?e  by  Paul  of  one   word  is 

I  to  by   Rev.   Rol^rt   Aris  Wilmott,  in  his 

kg  little  volume  on  the  pleasures  of  litera- 

I  characteristic  of  liia  style.      This  would 

make  the  word  a  proper  candidate  for  a 

pong  the  words  jtet^iliar  to  Paul,  contained 

idix  iv.  6,  unless  that  term  is  intende<l  by 

ir  to  be  restricted  to  words  used   by  him 

ong  the  New-Testa  mettt  wnters. 

word   rrijff.jw  we  are  told   that   it  no- 

;urB  in  a  good  eense.  unless  either  the 

\ti,  or  an    accusative    of  the    thing,  is 


added.     Sophocles*  Electra  (v.  109)  is  an  instance 
to  the  contrary. 

This  slight  contribution  we  offer  towards  the 
perfecting  of  a  work  whose  beautiful  mechanical 
execution  makes  it  a  delight  to  u.se  it,  and  which 
testifies  tn  a  liberality  on  the  part  of  the  publish- 
ers as  creditable  as  is  the  quality  of  the  editing. 

H.  W.  H. 


THE  WINNIPEG   COUNTRY. 

It  is  with  genuine  pleasure  that  the  critic  lakes 
hold  of  a  volume  like  the  present,  so  daintily  got- 
ten up  with  illuatrations  nuide  for  the  book,  and 
evidently  the  work  of  a  practised  hand.  Tljen 
the  story  is  told  in  such  a  simple  and  attractive 
msnner,  that  one  unconsciously  drifts  into  the 
places  of  the  astronomers,  and  feels  each  rao&quito- 
bite  as  keenly  as  though  he  had  actually  experi- 
enced the  bites  in  the  flesh. 

The  journey  was  undertaken  in  1860.  before  the 
days  of  railroads  in  that  part  of  the  conlinent,  or, 
indeed,  of  steamboats — with  the  exception  of 
the  solitary  stern-wheeler  on  the  Red  River,  which 
broke  down  before  our  voyagers  returned.  The 
|Kirtion  of  the  route  lying  beyond  Fort  Garry  — 
the  site  of  the  now  live  city  of  Winnipeg — waa 
made  in  the  North  canoe,  a  giant  of  its  kind, 
which  had  been  constructed  years  before  for  the 
accommodation  of  Sir  George  Stimson.  Delay 
after  delay  occurred,  for  in  even  such  a  big  canoe 
one  could  not  brave  the  waves  of  Winnipeg  with 
impunity.  Then  the  current  of  the  Saskatchewan 
proved  to  be  unuHually  swift.  The  result  of  thia 
condij nation  was,  that  on  the  day  of  the  eclipse 
the  obi?ervers  had  not  reached  their  destination  : 
nor.  in  fact,  had  they  advanced  much  beyond  the 
outskirts  of  the  ecli[ise  belt.  However,  there  was 
nothing  for  it  but  to  get  out  on  the  tirst  bit  of 
solid  ground  that  showed  itself  abftve  the  ever- 
lasting flooded  marsh.  An  alcohol  can  on  tup 
of  four  stakes  served  as  a  pedestal  for  one  tele- 
scope, while  a  birch-tree  with  lopf)ed-olf  branches 
did  similar  duty  for  the  other.  Then,  while  the 
naturalist  carefully  bt»at  tinn^  with  a  screw-driver, 
the  clouds  obscured  the  huh  so  that  the  astrono- 
mers who  had  dare<l  hunger  and  moB«|uiti>es  could 
only  note  the  minor  phenomena  of  the  last  pha^e. 
It  was  provoking,  but  nothing  could  Ik>  done.  By 
the  time  the  instruments  had  been  repacked,  the 
river  had  risen  higher  and  submerged  the  little 
island.  A  rest  of  one  day,  and  then  the  home- 
ward journey  was  begun.  The  deh;;hts  of  that 
|Mirtion  of  the  trip  cau  be«t  be  understood  from 
the  following  :     "  Our  long  canoe- voyage  of  forty- 

The  Winnipeg  country ;  or,  Hovghtng  tt  vntk  an  eelipae 
party.  By  A  KocnBirriH  FblijOW.  Ooalca,  Cupptrt,  Up- 
ham,  tt  Co.,  1886. 
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two  days  was  over.     We  bad  beeo  provisioned  for 
thirty.five." 

To  odd  to  their  tniserieB.  upon  their  arrival  at 
Fort  Gnrry  they  learned  that  the  steamer  hkd 
broken  down  :  so  the  return  journev  was  nwule 
overland  in  a  Red  River  oxcart.  ni>wever,  it 
must  huve  had  itH  pl^asHnt  side,  or  onr  author 
could  not  have  looke<^l  Lack  with  to  much  evident 
pleasure  to  the  experience.  Not  the  least  striking 
part  ot  the  volume  is  a  set  of  views  contniating 
the  Htale  of  thin^B  then  at  Fort  C;tirry  witii  the 
bustle  and  noiae  of  a  street  of  the  present  Winni 
pe(f.  The  old  Selkirk  settlement  lins  disappeared. 
But  is  not  pomethjng  Iwtter  in  its  place? 

COMPARATIVE  MORPHOLOGY, 
Students  of  vertebrate  and  invertebrate  anato- 
my,  both  in  this  country  and  Great  Britain,  and 
other  parts  of  the  world  where  the  English  tunj^ue 
18  spoken,  have  much  to  be  thankful  for  of  late 
years;  for  during  the  last  four  or  five  of  them 
have  appeared  in  their  languaRe,  either  through 
ori^nal  contribution  or  hy  translation,  an  ex- 
ceptionally fine  aeries  of  helpful  hanll>i>oki  of 
their  science.  Chief  atuooR  Jhi-ye  ^  e  notice  \x\n>x\ 
ourshelves  the  corajMct  thouRh  u'seful  litlle  voluuie 
by  Prof.  F.  Jeffrey  Bell :  thf  jwlmirable  manuals 
of  Profeasors  Martin  and  Mofile ;  the  welcomed 
and  invaluable  translation  of  Claus's  *  Text-book 
of  jtoolojfy.'  hy  Adam  Sed|:wjrk.  in  tw<i  volumes; 
the  popular  series  contributed  hv  Prof.  A.  8. 
Packard  ;  a  carefully  revised  third  edition  of 
Flower's  excellent  work  on  the  oHleolo;;?y  of  the 
Biammalia ;  the  favorite  of  all  students  of  verte* 
brate  anatomy.  Mivart's  'Cat;'  the  heat  of  little 
books,  T.  J.  Parker's  •  Zootomy,'  the  work  of  the 
younger  representative  of  a  Ik»ujm»  the  nipmtjers 
of  which  now  hold  an  unriviilled  place  in  the 
science  of  modern  time^,  which  their  extraor- 
dinarily fpitilp  and  hriHiant  contributions  to  ver- 
tet»rate  m^Tphology  have  eatiily  gaititnl  for  thHni. 
And  now  comes  a  welcome  volume  from  the  |>en 
of  the  senior  son  of  thb  same  family,  an  English 
translation  of  Wiedersbeim's  famous  handbook  of 
vertebrate  anatomy. 

It  is  to  this  last  handsomely  gotten  up.  and, 
almost  without  exop|ition,  exquLsitfly  illustrated 
work,  that  we  would  hert*  now  devote  a  few 
words  by  way  of  corametU  and  criticism.  We 
find  the  t>ook  bound  and  printed  with  all  that 
care  for  which  the  Urni  of  Macmillau  &  Co.  are 
ao  justly  famous,  and  which  they  invariably  bestow 
upon  all  their  scientitiL'  publications.  The  work 
itaelf  ia  divided  Into  two  |w»rt«,  the  first  of  which, 
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entitled  the  '  Introduction,'  cotuprises  fifleeo  \mg9 
only,  while  the  second  or  'Special  part*  clainntlw 
remaindf^r  of  the  volume, 

Otie  <»f  tht?  principal  points  t;'^^ra 

in  the  intro^iuction  lies  in  it«  e\  ^^ji 

it  must  stand  to  reason  that  nioch  uiu>i  Im*"  saoif 
ftced  when  one  attempts  to  present  the  stnirtaftl 
characters  in  general,  and  the  mod**  of  der^lojK 
ment  in  so  important  a  group  aa  the  VtrrUebmta. 
in  so  limited  a  space.  The  gr«at  wonder  u,  that. 
notM^^ithstanding  this,  the  »u>»ject«  treated  in  thb 
part  have  been  rendered  so  clearly  and  «o  thi^r 
oughly  comprehensible.  Nine  exjelitMil  Kgiin* 
illustrate  it,  and  it  is  contplel«Nl  hy  a  \t^fda\ 
-  Table  shoss  ing  the  gradttal  developmrnt  of  U»» 
Vertebrata  in  timp.' 

We  Hnd  ih*<  'Special  part*  dividtnl  up  ioio 
sections,  leading  olf  with  'A.  Integun>r>nt  :*  fni- 
loweul  by  '  B.  Skeleton;'  then  *C  Mu»*culat  • 
tem  ; '  '  D.  Electric  organs  ; '  •  E.  Nervoti>  • 
tern;'  '  F.  Orgsins  of  nutritioA  ;'  'G.  OrganK  «i< 
respiration;'  '  U.  Orgnns  of  circnlntiuti  T  oa-l, 
Anally.  '  1.  Urinogenital  organs.'  Tbes*-  *^<T'iii 
sections  are  found  approprialHy  sabdivtddl  laUi 
other  parts:  and  this  plan  bae  lie^n  ftnind  tt 
answer  the  purposes  both  of  the  atudent  •?»< 
anatomist  most  admirably.  Following  as  a  na.liir>i 
sequence  to  such  an  arrangement  aa  tbia,  ii  af- 
fords, BO  far  as  tlie  m-tke-up  of  a  volume  i»  eoo- 
cerned.  an  excellent  opjiortunity  to  ciffer  a  roonm 
and  convenient  table  of  contents.  preMsolia^c  » 
with  the  several  headings  and  diviaioiit  of  tiit 
treatif^e,  which  has  been  done  in  th« 
instance.  Ami  to  one  at  all  familiar  wll 
subject,  this  table  of  con  ten  t8.  suppleinrnted^ 
here  is,  by  a  wonderfully  well-iirrang«>d  and  w«>- 
plete  index  (which  latter  contiina  but  few  om**- 
flions),  leaves  hut  little  to  be  desired  on  thw  w  .;► 
One  word,  however ;  for  students  are  entm 
and  all  are  not  thoroughly  inform«Hl  upon 
tomical  synonymesi :  so  in  futitre  editions  of  i 
work  it  would  he  better  to  have  index  and 
agree  in  every  i>articular.  and  such  errunk  Ck 
instance,  aa  indexing  'adrenal,  161.'  find  on  p.  N|J 
find  '  suprarenal '  only  referred  to.  ; 

The  section   devoted    lu   the  It* 
integument,  though  very  brief,  i^ 
has  been  fully  brought  uji  to  our  i 
edge  of  the  morphology  of  this  %lruftiu>' 
pendages,  in  the  several  groupb  of  the  V..,. 

As  we  might  expect,  a  cunaid«>rnble  ahar* 
the  work  (pp.  SO-llI)  is  devoted  to  the  •  "^^^  '-'  - 
and  it  is  ably  dealt  with   under  two   i 
viz.,  (1.)    Dermal  skeleton  (pp.    .^)    * "  luij 

The  emloakeleton.     Un<lcr  the  lati 
sented  with  a  capital  iliscusciiou  u( 
the  segmentation  of  the  skull,*  a  t.: 


I  of   tilt 

ledSH 

ttd  C^»«>-    " 


scmwcE. 
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to  the  consideration  of  that  part  of  the  os- 
fljBtein.  Notwithstanrling  the  generosity  of 
ithors  in  allotting  such  a  goodiv  share  of 
Ipace  to  the  treatment  of  this  j)art  of  (heir 
rt,  it  has  niateriallv  sutTered,  in  eoinmon  w  ith 
n»er  8y8tf<m8  of  the  economy,  by  the  t%)o  ex- 
B  con<!en3ation  of  matter  which  chararter- 
le  entire  voluoje.  Space  will  not  peniiit  ua 
^how  the  numerous  instances  wherein  thiB 
lent,  and  an  example  or  two  must  suffice, 
instance,  we  fai]  to  di!*cover  even  a  mention 
b  structui'es  a?  are  presented  us  in  the  vea- 
nf  a  pelvis  in  the  whales  and  other  marine 
nals  ;  and  a  similar  omiasion  applit-s  to  the 
IS  RepliMa,  as  in  Ophlsaurus,  for  example, 
lere  (hese  well-known  fact*  alluded  to) 
Ihe  absence  of  external  limlif.  imply  (hat 
iral  and  pelvic  arches  are  also  wanting,'  hh 
Ithors  would  have  u^  t»elieve  (p.  87).  And 
ird  lo  these  ve-^tigea  of  orgnn&,  and  rudi- 
of  the  same,  we  are,  in  view  of  the  fact  of 
ghly  impc>rtant  part  they  play  in  general 
•Icgy.  couijielled  to  deplore  the  exceedmgly 
attention  they  Imv©  ha<l  beetowed  upon 
iironghoul  the  book. 

iiout  the  aasiatance  of  some  such  handljook 
ter's  •  Zootomy,*  we  are  quite  certain  that 
ciai  atudent  would  find  but  little  to  serve 
the  chapter  devoted  to  the  musculature  of 
mk  and  its  appendages,  for  the  subject  has 
leneralized  to  the  Itist  degree;  nor  ist  ibis 
entirely  free  from  error,  an,  to  instance,  we 
l)  that  •  no  trace  of  a  trans versalifl  can  be 
Bi^^hed  '  in  bird-s  —  a  statement  that  is  by 
ins  true,  f..r  a  well-developed  one  is  found 
?ryx,  and  this  muscle  is  also  found  in  some 
higher  gron|i8. 

11  be  out  of  the  question  lo  even  enumerate 
ny  slips  that  have  been  allowe«i   to  creep 
P  section  devoted  to  the  'Ni^rvous  system.* 
portion!*  of  which  must  be  read  with  great 
by  the  student,  who  perhaps  may  have  lo 
on  tlii»^  manual  as  final  authority, 
as  the  defect-s  among  tJie  figures  are  con- 
one  of  the  principal  ones  to  lie  noted  is 
ccuraie  representation  of  the  lancilet  on 
aa  compare.1    with   the  far   more  correct 
of   the  same  animal  on    p.   114.     Aside 
lew  btricturet*.  however,  and  many  others 
lid  be  made,  this  work,  with  its  long  list 
uit,  and  for  the  most  pvart  accurate,  wood- 
lie  of  which  are  even  colorc<l,  greatly  eu- 
their  uaefulneas.  its  excellent  bibliograi>hi- 
rencess  at  the  end  of  each  section,  an<l  its 
teneral  works  following  the  preface,  and 
tn  admirable  arrangement  and  clearness 
m,  will  be  sure  tt)  commend  itself  to  Eng- 


lish 8tudent«  and  readers  of  the  subject  of  which 
it,  as  a  whole,  ao  ably  treats.  R.  W.  8. 


TUK  LIFE  OF  HAMILTON. 
Early  in  the  third  volume  of  Science,  at  p.  3.3, 
we  left  Hamilton  at  the  age  of  twenty-seven, 
young  in  years,  but  with  the  foundation  of  that 
sui>erfitructure.  which  is  and  always  will  be  the 
luarvel  of  mankind,  well  and  deeply  laid.  Noth-. 
ing  can  be  of  profounder  interest  than,  in  tliis  sec- 
ond volume  of  bis  life.  I o  watch  tlie  completion 
and  growth  to  maturity  of  that  imposing  intellec- 
tual edifice  so  ably  delineated  by  the  accomplbhed 
author,  whom  Hamilton  had  nominated  aa  his  lit- 
erary executor. 

Mr.  Graves  finds  enough  in  a  year  of  Ham- 
ilton's hf.'  for  a  single  sizable  chapter,  if  not  for 
more.  So  important  an  event  to  Hamilton  as  his 
marriage  is  given  the  prominence  it  ought  to 
have  :  in  fact,  subsequent  events  justify  his  bi- 
ographer in  terming  it  '  a  crisis  of  his  life.*  As 
might  »)e  surmised,  the  period  of  his  courtship  of 
Miss  Bayly  was  no  less  a  period  of  his  courlahip 
of  the  Muse;  but  it  waa  not  with  Hamilton  aa  it 
would  have  been  with  a  mere  poet,  a  period  de- 
void of  intelle<tuat  activity  in  other  directions. 
His  he^d  was  full  ol  the  mathemutics  of  conical 
refraction,  while  liis  heart  craved  the  satisfaction 
of  that  complete  coi.seut.  long  delayed,  which  he 
prized  above  every  thing  else. 

On  the  whole,  this  Inxik,  as  well  as  its  com- 
ponion  volume,  in  a  iiRwt  diffuse  one  —  at  least,  it 
so  seems  ;  but  it.s  couipiler  might  well  have  made 
it  even  njurt  so  without  undergoing  in  the  long- 
run  any  charge  «>f  error  in  judgment  ;  for  every 
scrap  of  even  meagre  information  becomes  of 
imjM>rtance,  no  one  can  tell  how  great,  when  re- 
latetl  to  a  man  like  Hamilton,  of  whom  it  may 
more  (ruly  fjt*  s«i,l  than  of  jiny  other  man  of  the 
present  century,  that  his  lughest  fame  is  still  of  the 
future.  White  the  blow  profiresa  of  the  cjuateruion 
metluKl  JH  not  a  little  remaikable,  Hamilton  ap- 
pears to  have  been  himself  conscious  that  this 
might  Ix^  Ihe  caae,  and  to  some  extent  fore- 
sliadowed  it.  somewhere  speaking  of  the  mathe- 
maticians of  a  thousand  years  hence,  and  their 
gmtituile  t«»  him  for  the  difHM)very  of  the  new  cal- 
culus. 

We  have  nothing  but  the  higl»est  praise  for  Mr, 
Gravesfi  delicate  and  trustworthy  4le8cription8  of 
Hannllons  character,  aud  the  incidents  of  his 
life.  We  have  also  to  thaeik  him  for  the  cluirming 
glimfjses  he  gives  us  of  other  distinguishetl  namee, 
in  ttie  ppace  allowe<l  their  letters  :  what  we  see  of 
Lift  of  Sir  Winiam  Hovan  Hamilton.  Vol.  IL  By  Hob- 
KRT  PBMCKVAL  (iRAVKs.  Loudott,  l^Hfpnant,  Qrren  tt  Co. 
8*- 
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Sedgwick,  De  Morgan,  Maria  Edgewortli,  and  a 
number  of  other*,  leads  ua  to  the  strong  wish  that 
their  correspondeace  mii^bt  have  been  preaented 
in  even  greater  fulness.  We  have,  indee<i,  the 
protnise  of  an  extended  correspondence  between 
Hamilton  and  De  Morgan  in  tlie  appendijc  (o  the 
succeeding  volunu*  of  Humil ton's  life.  Mr. 
Gi-aves  ha^  considerately  providt>d  indexes  to  both 
these  volumes  with  a  minuteness  t<>  suit  the  most 
exactini;  librarian:  their  tlioroughneiaa,  in  fact, 
nearly  doubles  the  value  of  his  work.  The  poesi- 
bility  of  a  collection  of  the  strictly  s^Mentiflc  and 
technical  correspondence  of  Hamilton  has  already 
been  hinted  at.  and  w^ill.  on  the  completion  of  the 
present  work,  supplement  this  literary  biography 
in  a  moat  important  direction.  Still  heyund  that, 
are  I  lie  abounding  mathematical  remainn  of  Ham- 
ilton, to  edit  and  publish  which  in  |iri>i.M*r  form 
would  require  the  work  of  a  geniuH  litUe  inferior 
to  that  of  Hamilton  himself.  Mr.  Unives  prom- 
iaes  to  complete  his  biography  in  the  next  succeed- 
ing vohime  :  let  un  hope  that  his  promirte  is  not 
well  grounded,  and  that  he  will  give  us  a  fourth. 


The  Young-Helm  holtz  theory  of  color-sensa- 
tion has  recently  l)een  put  to  the  te«t  of  direct 
experimental  proof  by  Herr  Fritliiof  Hulragren 
{Vtrhandhijigen  der  physioiog.  gegcUschaft  zu 
Berlin.  1886.  No.  18).  As  u*  well  known  the  theory 
is  that  the  retina  contains  three  sets  of  nerve- 
elements,  each  set  capable  of  responding  to  the 
stimulus  of  u  single  color  alone  ;  and  that  the 
three  colors  which  correspond  to  three  sets  of 
nerve-elements  are  green,  red.  and  violet.  These 
jire  the  primary  colore,  and  our  seuHation  of  all 
others  is  due  to  the  simultaneous  excttaliou  of 
nerve-eleuient'i  of  different  seta.  Now.  it  is  pos- 
sible to  priwbice  a  point  of  light  so  minute  that  its 
image  on  the  retina  shall  have  no  greater  dimen- 
sions than  those  of  a  single  nerve-element  or 
cone.  If  such  a  point  of  light  in  any  color  of  the 
speclTum  be  examined  in  such  a  way  that  its 
image  falls  in  turn  upon  d<fffreot  parts  of  the 
retina,  it  will,  if  the  Young-Helmlioltz  theory  be 
true.  1)8  seen  only  as  red,  green,  or  violet.  If  one 
of  these  priimnry  colors  t»e  cliosen  for  exaisiina- 
tion,  it  will  appear  in  its  own  shade  or  not  at  all  ; 
but,  if  any  other  shade  is  employed,  it  wiJl  In*  re- 
solved! into  its  primary  elements,  and  seem  red, 
green,  or  violet,  according  to  it^*  composition  and 
the  particular  rone  on  which  it  falls.  The  results 
of  Holmgren's  investigation  were  in  entire  accord- 
anoe  with  the  theory  :  re<i,  green,  and  violet  {in- 
digo-violet)  were  unchanged  ;  yellow  appeared 
red,  green,  or  colorless,  in  no  part  of  the  field 
distinctly  yellow  ;  hlue  was  resolved  similarly 
into  green  and  violet.     Further  exjieriments,  with 


a  view  to  determining  how  many  cone*  nita«C  ^ 
ceive  simultaneous  stimulus  to  produce  tke  cena- 

tion  of  a  i>art.icular  color,  rfiow  tliat  yellow  bsert 
as  re«l  *.ir  green  even  wlien  tLe  retinal  icuo^  ii 
considerably  smaller  than  the  section  of  a  cow; 
while,  to  be  seen  as  yellow,  the  linage  mail 
large  enough  to  cover  two  or  three  coocvl 

—  In  a  paper  read  before  the  cbemical 
of  the   flfty-ninth    versammlung  deutscli.  nata 
forscher  zu  Berlin  on  the  23d  of  Sept^mbt'f, 
Liebreich  calls  attention  to  the  cu-  r 
certain  clieraiciil  reactions,  which  i  mMt^ 
enough  under  ordinary  conditions,  an- 
fail  altogether  when  the  liquid  reagent 
meniscus  of  a  narrow  tube.     Herr  ' 
(•lined  to  regard  this  phenomenon  .'i 
sion,  and  t<i  conclude  that  cert-ain  rooctionim:i^ 
delayed,  or  permanently  prevented  from 
place,  by  the  action  of  Ibis  foree.      Wbetli 
be  the  true  explanation  or  not,  the  fact  i« 
interesting  one,  and  likely  to  be  of  the  highrst  im- 
portance in  its  lK>aring  on  pli         " 

prtH'esses,  which  go  on  in  the  qu  , 
Many  reactions  which  are  readily 
laboratory    may  be  altogether   inij 
living  organism  :   and.  itince  the  chant< 
capillary  walla  nmy  be  of  considerable 
reactions  which  give  normal  results  iu  the  h«*aii 
organ,  may  yield  quite  dillerent  product*  oi    ' 
entirely  suppressed  when  the  OTfcan  is  diarased. 

—  A  thesis  on  the  geology  and  v«io-«tnM)Uuv 
of  south-western  Colorado,  by  Prof.  T.  B.  Co 
stock  of  Champaign,  HI.,  lately  ^Hitdished  in  till 
Transactions  of  the  American  institute  of 
engineers,  is  one  of  the  few  detaikni 
studies  of  a  western  locality,  not  the  \«urlrl 
government  surveyor.  It  contains  u  gvoenJ  i 
count  of  the  geology  of  the  region,  in 
part  from  original  observations,  and 
with  especial  care  the  succession  of  the  to 
rocks  and  the  |>henomena  ot  mineral  veins- 
<Uvi6.ion  of  the  [mper  tliatwill  |H*rba|>6r  t 
comment  is  the  one  that  contains  th' 
views  on  the  relation  between  tb- 
the  minerals  of  the  veins  in  the  H- 
Six  zones  of  mineml  veins  nidinte  i.  ;  i 
as  a  centre,  as  follows:  N,  38**  E  ,  .-  i 
7»i  E.,  tiismuth  ;  S.  84^  E.,  cnl,  •...,;:.. 
S.  iiS  W.,ftntimonial;  S.  7UJ  \V..  ir>^-niti'Vr  Ki»fr' 
lena;  N.  36i  W.,  silver  sulphuret.  Beiweeo  ibw 
mineral  zones  there  are  we<l geisha piNl  hum 
tu-eas,  which  hegin  to  be  particularly  ndiixali^ 
along  tl»e  course  of  the  Aninia^i  Ritrr.  tkatitt 
around  the  peak.  Reference  i*  made  to  iIm*  cntv 
cisms  of  Professor  Thlseng,  who  iloun  ooi  i 
Mr.  Comstock's  views. 
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Alabama,  geological  survey  of,  4S1. 
Alaaka,:!7,  383;  and  the  Seal  Islands, 

fife. 

Aldrlch  and  Meyer's  Geological  surrey 
of  Atabania.  4n. 

Algebra,  multiple,  180. 

AU.SN,  H,  T.  Copper  River,  Alaska, 
gliuiinl  action,  14S. 

A^,LK^f,  J.  A.     Blrd-destniPtlou,  118. 
.Alligators  la  the  Bahamas,  369. 
Mmi.iul,  tbe,  S85J. 
Ilplue  glaciera.  685. 
lAlumiolum,  reduction  of,  331 ;  chloride, 
411. 

AmblTBtomaa.  larral,  807. 

American  asoooiatlon  for  the  advanoe- 
ment  of  science,  M,  184.  178 ;  at  Buf- 
falo, 121;  attendance,  ISi^;  commit* 
tees,  800 :  ofnoers,  184 ;  proceedings 
of  sections.  908.  SOS,  906,  ««.  915.  917, 
9191,  991 ;  admtm  roporte  of,  155 ;  geo- 
grapbloal  society,  098;  historians  In 
Kngiand,  479;  library  as»>clatlon, 
70:  neurological  aaHoclatlou,  113:  ori- 
ental auoolatlon,  406 ;  public  health 
association  at  Torontol  899;  society 
for  peycbioal  reeearch,Q29;  of  mechan- 
ical englneens,  537. 

Anerloaaists,  the,  Q8B;  congress  of, 
698. 

Ansa,  C.  H.  BriUlant  meteor,  IW; 
amputation  among  cray-flsh,  689. 

Anaestbeela,  death  after.  408. 

Anaesthetlxatlon,  psychologic  effects  of, 
458. 

Anatomy  In  ancient  Egypt,  Wi. 

Anderson's  Convorelon  of  heat  into 
work,  413. 

Anemometer  exposure,  458. 

Anlline-oU  as  an  anaesthetic,  3tL 

Animal  and  steam  power,  88. 

Animals,  are  they  happy  T  95&. 

Anthropological  researub  in  Russia, 
bob:  tectlOD  of  American  association. 


Autbropometrloal  teats,  378. 
Ants'  eyes,  experiments  on,  630. 
.^pes,  mental  faculties  of,  374;   social 

Instincts  of,  Sr4. 
Appalaoltla,  tlrst  number  oL  453. 
Aqueduct,  an  ancient,  583. 
Archeological  etilgmas,  54t,  5&f ;  fraud, 

400 ;  school  at   Athens,  430 ;  work  of 

Mr.  Maudslay,  898. 
.\rubeology  at  Athens,  419;    at  Johns 

Hopkins,  858 ;  in  Greece,  470 ;  Roman, 

lectures  on,  5Iii. 
Architecture,  instruction  In,  S77. 
Arctic  Sea,  Ice  In  the,  363. 
Aristotelian  society  of  London,  489. 
Arnold's  Elementary  education  on  the 

oontlnent,  598. 
Arrowsmlth's  Kaegl's  Rigvoda,  618. 
Arsenical  poisoning,  886. 
Art,  society  of  decorative,  4T8. 
Artesian  woU  at  Northampton,  Mass., 

432;  lnlowa,iJ7fi. 
Arthur,    Barnes,  and  Coulter's  Plant- 

ilinaectlou,  552. 
A«h burner,  C.  A,  488. 
Asia,  explorations  In,  349. 
Asparagus-poisoning,  :jl. 
Ass  with  abnortuol  hoofs,  304. 
Assyriology  at  the  Johns  Hopkins  uni- 
versity, 40tt. 
Asteroid,  30. 
Astronomer   royal,   annual  report  of, 

31. 
Ascronomerfl>  how  they  may  work,  987, 

848.867. 
Astronomy,  130. 
Athens,    arcbeologlcal  school  at,   480; 

British  school  at,  611. 
Atkinson,  E.,  on  national  prosperity, 

619. 
Aurora,  brllllaut.  1;M. 
Australia,  gold  dls':»>veriee  in,  141. 
Australian   association    for    advanoo- 

ment  of  science,  345. 
ATRK8,    W.   O.      Carnivorous    prairie 

dogs,  165;  revlvlfloaUoa,  983. 

Bacilli  and  inoculation,  430. 

Bacillus  ot  bread-fermeulatlon,  483. 

BaoOn.  C.  a    Barometer  exposure,  970. 

Bacteria,  991 

Bacteriological  researobee,  4ia 

Bagnall^  Moeses,  99. 

Bahamas,  aUlgatams  In  the,  889 ;  weather 
In  the,  419, 899. 

Bailkt,  L.  W.    a  deep  lake,  4lA 

Baird,  O.  W.    Plying-nnh,  la 

Baxrr,  H.  B,     Pneumonia,  189. 

Baku,  oil-wells  of,  34S. 

Balfour,  A.  J-,  TM. 

Balloon  asc^uslou  witb  natural  gaa,  809 ; 
con<"trucUon  In  Berlin,  iigT. 

Ballooning,  effects  of,  on  memory,  9S5; 
FVencb  military,  SXft ;  in  France,  888. 

Bamian  statues,  the,  698. 

Barnes.  See  Arthur,  Barnes,  and  Coul- 
ter. 

Barometer  exposure,  14,  58,  80,  194,  165, 
918,955,870. 

Baettan's  Fsyohology  of  .Spiritualism, 
567. 

Bat,  a  new.  588. 

Bats,  hilwmatlon  of.  981. 

Batteries,  residual  llgulds  from,  4flO. 

Bavaria,  Ixiute  II.  of,  567. 

Bayne,  H.  A.,270,  489. 

Bear,  psychology  of  the,  187,  868. 

BKAtTCBAMP,  W.  M.    A  long  skull,  436. 

Bed-ridden  patients,  410. 


Beetles,  Braxillan,  438. 

Benjamin's  Age  of  electricity,  3»T, 

BequeAts  to  colleges,  675. 

Berl-beri.  10,  478;  in  Brasil,  185. 

Berlin,  crowded  condition  of,  140. 

Bert,  Paul.  445.  .'iSS. 

Bert's  First  steps  in  scieatlOc  knowl- 
edge, 584. 

Betbuue.  C.  .1.  C.  419. 

Bibliography,  601,  588;  of  educaUon, 
60a 

Bichloride  of  mercury  as  a  disinfectant, 
186. 

BlLUXOS,  J.  8.  Medicine  In  the  United 
Btatea,  147 ;  8<:leutiac  men  and  .their 
duUe&  541. 

Biaet's  Psychology  of  reasoning,  905. 

Blcwraphy,  Stephen's  dictionary  of,  480i 

Biology,  a  new  Journal  of,  978 ;  section 
of  Ameriran  association,  991. 

Bird-destruction,  a.  118. 

Birds  of  Borwlckablro,  364 :  of  Kansas, 
9D ;  tbe  feed  lug  of  young,  900. 

Birth  of  a  ctilld  to  aged  pareata,  806. 

Birth-rate  in  France.  2M^ 

Bishop's  m US'' !'^  »■'">■"■••',  HO81 

Blind  persons,  ',  14& 

BliudueeiS  au<J  >. 

Blood'MtaiiiP,  •!   .■  1 4.iuoof,464. 

Boebmer,  B.  \V.,  I'M. 

Bolivia,  lrn«le-roul«  to,  87. 

Bone-graftlag,  Ml. 

Book,  a  dull,  aao ;  exportations,  61S. 

Books,  new  medii-nl,  WCt. 

Boracic  n;.'ld  tor  dsta-curiug,  5^ 

BoerrwiCK,  A.  £.  The  limits  of  vision, 
989. 

Botanical  club  of  the  American  sasocia- 
Uon,56. 

BOWDITOO,  U.  P.    Nerve-force,  196. 

Bowker's  Bcouomlcs  for  the  people,  616. 

Brachiopoda  of  New  Jersey,  422. 

BRActitBiT,  C.  P.  Electromotive  force, 
181. 

Bracutt,  8.  H.    a  bright  meteor,  sa 

Brain,  functions  of  the,  898:  of  King 
Louts,  98. 

BHAMHm,  J.  C.  Coloring  geokMtloal 
maps,  465:  inoculation  and  yauow- 
fever,  58. 

Branner's  Riaciatlou  in  the  Lacka- 
wanna and  Wyoming  valleys,  499. 

Brasa.  expaunton  of  amalgamated,  99. 

Brazil,  berUberi  In.  185;  science  in, 477. 

Brazilian  agricultural  staUon,  586;  bio- 
logical work,  477;  geographical  sur- 
voya,477  :  national  museum,  478;  sd- 
enlllic  journals,  477. 

Breathing  In  high  altitudes,  865;  Uws 
Of,  86. 

Brkwu,  F.  p.  What  was  the  rose  of 
8haron7  6S9. 

Brlnton,  D.  0.,45S. 

Bribton's  .Annals  of  the  Cakchlqnel8,99: 

British  association  for  the  advancement 
of  soienoe,  968 :  ousloms  receipts,  468 ; 
medloal  association,  998;  museum 
catalogue,  196,  S9D;  Chinese  manu- 
scripts in.  45S ;  prosperity,  690. 

Brown,  A.  D.,  488. 

Brown,  J.,  Jr.  Sea-levei  and  ocean- 
currents,  81>1. 

Bruno,  Life  and  works  of,  480L 

Buckler's  British  butterflies,  98. 

Bulseon  on  education,  479. 

Burgess,  E.,  presentation  to,  47a 

BtnwTAlx,  Sara  A.  Aseimliailon  of 
coursee  of  study  (or  boys  and  girls, 
488. 
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Bush's  Harvard,  -ISi. 

Busk,  G..  238. 

BrTi.iiK,  A.  W.    Pleuro-pueumoula,  887. 

BuUer,  Clini-1e«,  4iU. 

Butter,  M.,4si. 

BuUerow.  A.  M..  »4!J. 

ButtRir,  nrjnnprntlrtn  of.  838:    lu  India, 

?.:■-  -  -         sugof.  JW. 

B'  in,  378. 

By.  ..ual8,45«. 

Cable  street-rail  ways,  415;  oomprewed 

air  on,  UT5. 
CakcblquMii,  aoualei  of  the,  22. 
California,  m :  meieorotosry  tu,  (SAX, 
CanAl  betweou  tbo  White  S«a  aud  I.ake 

Onefca,  SSI ;  the  ranamo,  517,  633. 
Canned  gooda  iu  i'Ynuoe,  199. 
Canuon,  a  pneumatic^  .V»:t. 
Capillarlfla,  irbeniiral  reActlooB  iu,  640l 
Capitalists  and  laboror«^  155. 
Carnegie's  Trtumphautdemotrracr.  109. 
CARrKXTER,  W.  H.    Natural  method  of 

langua«e-teachiag,  Oil. 
Carpeuter'e  Surveying,  465. 
Cams  and    Enffelmann's   Blbllotheca 

MOl(isica,30a. 
Cattell,  J.  M,,  4*0. 
Caru  air  for  houae-cooliug,  413- 
Celluloao  (n  animal  t^»»^«^f^  W9. 
Ce»w»ua  of  I'nrla,  Wi. 
Cballeuger  reports,  8il9,  430,  5S4.  572. 
Chambkrlin,  T.  C.    ArtesiAn  woU,  276 ; 

glmMal  drift,  latt. 
CUANt'TK,  O.    Mftcbauical  soieuoe,  182. 
Character  lodk-atora,  ears  as,  635;  rc- 

realed  by  Hho«-M>1e«,  IRW 
Chailee^tou  earthquake,t2l  1,234,  i»,  239, 

!N6,  871,  301.  518,  Wi  303,  869.  .'JW,  43«, 

470,  SM,  mi). 
Cbemk-ai  Industry,  Hwioty  of,  Xl;  loBti- 

tutfjH    in    Nauoy,    Fram-e,  /TO:   reae- 

tionf  lu  oaplUarioM,  tUO:    ftection  of 

American  atwMX-tailon.  aOfl. 
Chemist  of  Botanical  ganleoH  at  M»- 

aaiui,  99. 
Cbemlittryt  agricultural,  159;  volumes 

in,  83B,  881. 
Cbemists,  afwociatiou  of  agricultural, 

U»  31«. 
CbOHter'^  Caialtiguu  of  mlnoralH,  'Sta. 
Cbestnut-treei*  lu  Italy,  400. 
(*evreul,  89,  57,  sfll,  aSl,  ^48. 
Chicago  water-supply,  ISa. 
Childhood.  2S& 
eh!''-<"  -  •■"(  «<x-lety,  rx^l. 
Cti  raiioiw,   .M4 ;    revenues, 

1'  w  AmBri<^a,  102. 

CliJ. -;  ,..iiii«h  rus  a  poisou,  312- 

Chltiri'le  of  iron  ami  lh«  teeth,  -ih7. 
Chloroform,  death  from,  4,'i,  3WJ. 
C^holera  iu  Uueuoe  Ayros,  5a«i:   lu  Eu- 
rope, 3^  303;    Dr.  .Shakonpoare  on, 

S45;  aud  America,  518:  lu  Italy,  ISi!; 

iu  Japan,  303;  in  »uponititiou8ooun- 

trleft,  aUH;   **are    in    the    west,  177; 

»tady  of.  ii\ 
Chri-«i"iiiiv    |K)lUi<-»  and,  in  the  Ha» 


■  tyof  nntural  bl8t>ory,&6. 
ill,  population  of,  311. 

iry,  .57. 


CI. 

Clt 

Clx 

CiJi 

Cla; ;      :  j.  :      (pby  of  wealth,  861. 

C'LAKkt;,  II.  Itoport  on  iwun'e  of  the 
Mliwlswippl,  601. 

Clarke'H  luduistrlal  and  high  art  educa- 
tion in  the  Inlted  Slatesi,  108. 

(.lamitral  r^tudy,  50. 

Claael<>^  vei-sus  wlence,  the,  4*4. 

Claypoi.e,  K.  W.    Niagara  gorge,  530. 

CLAYTON,  U.  II.  A  briUiant  aurora,  lii ; 
anemometer  exposure,  458 ;  barome- 
ter exposure,  14,  1^,  213;  cause  of 
cool  weather,  283^  281;  glaciers  and 
glaoialistft,  3SS. 

Clerke'8  History  of  astronomy,  130. 

CliHord's  Leriiinw  and  etways,  511. 

Coal-tar  produote,  331. 

Cocaine,  Oaagers  of,  434 :  babit,  505. 

Coca-plant,  65. 

C<>ae,  Intersatlonal, !». 

Codlraa,  Mexican,  analysis  of,  893. 


Coffee-eating,  187. 

CotToe-plant^  57. 

C'oius  aud  tokout»,  KiigliAh,  90. 

Coi.K,  S.  M.     Vibiml  illusion,  370, 

(  <  :  by  U.HO  of  a  cosmetic,  56. 

*  I  tMx>k,4W. 

<  1  ()r»."parau->ry  at-lioole.  &68 ; 
loiiuuioiial  beqnests  to,  575;  of  the 
liuiiBd  States,  C86;  phyotcal  educa- 
tion lu,  1. 

COI.US8,  J.  W.    A  1  '  t.  -rm. 

Colonial  aud  India  :i,  19,  iA. 

Coi-o.NNA,  B.  A.     11  ,out,S58. 

Colorado,  geology  oi,  (nu. 

Color- bJinduees  on  French  railways,  S9. 

Color-seasation,  MOi 

Color- vision,  50. 

Columbia  i-ollege   Satunlay   lecturoa. 

Comet,  new,  ?«J0. 
Comets,  expulsion  theory  of,  35. 
CommunirtiU'  leanings,  355. 
f  r-  :       -    I .  .rtrnituro.  S9. 

*  :  ii\r,  (liHtrlbullou  of  power 

i-uble-roads,  275. 

<  rii  ciolonial  and  Indian  ex- 

I  itioQ  of  to-day,  8(i4. 

I  uii-aii..MiMity  iu  marriage,  30. 
I'miMUmtiiiople,  water-wupply  of,  188. 
Coiii^uinpilou    lu     PoQueylvauia,   ((86; 

trt'atmt.ul  (or,  iSi,  447. 
Coiixiimptiou,  production  and,  iS6S. 
CoutHtrloui^   diseaees    aud    boards    of 

hoRlth,  410. 
Couvirt  lalxjr.  S.17. 
t\H>klug-vei*s*^l»,  uk'k*l-plnted,  433. 
Co-operrtiUm  iu  a  wentt^rn  olty,  S81. 
<"opcuha4.'ou,  population  of.  5HB. 
<'opper  '-oiiipoiiudit  iu  foods*,  308. 
copper  Hivor,  AlnJ^ka,  1 15, 
Copyright  in  France.  XM. 
Coroa  by  uadve  artlHlH,  11.%. 
Cornell  university  law  s.-r  •  -v  '^1 
Corooa,  photography  of  i '  . 

Corijorai  punUhmi^ut  In 
Coi-pus  r^oUtwum  lu  loHi.   .1. ue», 

COina,  E.    Feline  telepathy,  123. 
Coulter,    See  Arthur,  Bameu,  and  Coul- 
ter. 
Cray-flab,voluntary  amputation  amonff, 

Cream-of-tai-tar,  adulterations  of,  844. 
Cremona'd   Projective    geometry,   817, 

631. 
Crimlualiiy,aO;  iu  Spain,  IHO. 
rriniiualH  luOhio,  125 ;  luft-handeduess 

of,  511 ;  uative  aud  forelgu,  513. 
Cruelty  to  dogn  tu  vivlflectiou.  ISS. 
CKiJir,  M,  II.  Air  from  HcaToforhoQae- 

coollug,  11.^ 
Crusta^^ea  of  Chautauaua  Lake,  590. 
C  r  M  M I  .V(i0,  J.    Cap  italfets  and  laborers, 

155. 
Cunningham,  Dr.,  at  St.  .Andrews,  578. 
Customs  ret'^elpts,  British,  400. 

Hairy- farm Inff  in  Swit».erlanrt,  381. 

Dall,  V.  11.  A.,  comuilsHiouer  of  educa- 
Hoa,  Ita 

Dall,  W.  II.  Chinese  voyages  to  Ameri- 
ca, 403, 

Damages  for  bod  plumbiug,  513. 

Dana,  J.  D.  Giori-iens  aud  glooiallsts, 
\U. 

Darwin,  biography  of,  488. 

Darylamp,  23^. 

Dawson,  «j.  .m.    Fiiiott's  Ai^wka,  505. 

Dawson,  N.  11.  It.,  commisi>iouerof  odu- 
caliou,  183. 

Dead,  preservation  of,  96,  638. 

Deaf-mutes  dtulug,  SIO. 

Death,  causes  of,  .^sa ;  certain  sign  of, 
TO ;  f  rod»  wonnpt,  387. 

Death-penalty,  140. 

Death-rate  of  negroes,  48. 

Deaths  by  P^y  pistols,  WL 

Decapitated  trriminol,  8Si. 

Defective  classes  iu  the  United  States, 
«5». 

Delirium  tremens  from  ten,  506, 

Dental  schools  of  Great  Britain,  &5. 
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Digestion,  phystolo|sy  of.  431. 
Diu.SK,  J.  !).    Oeneals  of  the  diammaa, 
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Diphtheria,  i  '     '-«. 

DiploMJOfi  '■  5HS. 
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HSU :  a  p<'-  r« ;  ^enn  ttMaryi 
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s  abuBO  <rf,»l)^414 :  fle««,fel  J 
.11. 
L'lxvn,  II.  t«.,  481. 
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Oome»il«y  b<x>k,  t4.'V. 
DrnwUie  lu  public  urbooto,  Vm;  ( 

graphical.  4fl:\ 
Drink,  BtrowK,  ws. 
Drlnklutf-waier  iu  Honolulu.  TL 
Dnjwijing.  330. 
Dudley,  \V.  IL,  .3W. 
Dudley,  W.  L..  wt 
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Blooulc  tMtlery,  120;  lamp«,  laO; 
iMiucb  Volia,  801 ;  tight  hikI  human 
eyed,  }H5:  ami  plnut  growth,  48S; 
wrnprtrtHj  wUh  gan,  186;  lu  wieotomjr, 
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Mediae,  Uo^  '.4. 

M**dift««val  .  lUtm  of,  Wl. 
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1W4,  ti^ 
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Meteorology  in  Califi^rula,<B)4:  raSnPi 

Gil. 

tic«B,  auiklnt*  of,  «B:  ^ 
tiaaJyala  of,  aB& 
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iloyoi.    too  Aldricb  and  Meyer. 
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ISS. 
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MIcro-organlMme  la    ainrl* 
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Milk,  froaen,  for  fever.  MV;  tu  HI 

i!«7 :  infected,  13B. 
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M  luchln'a  Statlca,  flOk. 
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MltcbeU    KoA    Roioherfs  Tenoms   of 

polMDOoa  eerpeDts,  6^ 
Modern<4*n^ac«  aMOdkUoa^  Oermka, 

B7tL 
Mont  BUno,  aeoent  of,  MO. 
HOORB.  J.    Kartbiiualce  Bonodfi,  818. 
Moreauei,  ueutral  Jlrtrlct  of,  383;  iluc 

jolopy,  comparative,  638, 
~>8tii'ly  of  Latin,  4m. 
ty  amon?  etouibem  negroae,454 1 
ew  York  Htate  for  Jane,  aos. 
Hoaquitoee,  4S0 ;  why  created,  878. 

be  great  M. 

xploratio  13L 
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«.  Reado  ou,  4222. 
I  Braalllan  beeUee,  431 
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,  ibe  mounting  of,  S37. 
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FimMperlty,  019;  acleurea  Ac«<]eray 
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,  Prof  eeaor.  38R 

1  blHtory,  toacbiug  of,  485.  4M, 
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:  .  iw. 
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n.  K.  Moteorltee,  meteors, 
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Pai'kmii).  a.  >,     Illuatratloafl  In  BOiilo- 

J?i MO,  434. 
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Pavement*,  811. 
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for  y- 
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Pendulum,  a  loug,  W. 
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Ohio,  4&^. 
Pennsylvania,    consumption    In,  886; 

state  geologist,  annual  report  of,  89. 
Pensleu  system,  extent  of,  444. 
Pepstne.  iw. 
Porclval,  Dr.,  :^. 
Perez'B  Chili»h<x>d,  288. 
Perfumes  of  ancient  Egypt,  983. 
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140. 
Perronnet's  Mental  euggestlon,  999. 
Persia,  ;ta1. 

Persian  am' lent  art,  .Vil. 
Peters,  Dr.,  4**. 
PBTRRa,  K.  T.    Communistic  leanings, 

800. 
Petrography,  304. 
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line in  Russia,  Am :  steamer,  404. 
Prttrr,  W.  II.    Relations  of  oolleges 

and  !»cboc>ls,  fi88. 
Peyer'a  Atlas  de  mlcroecople  cUnlque, 

6*4. 
Pbarmaceutlcat  lectures,  510. 
Pblloaophlral  work*  In  Prance,  5ia 
Phlloeophy  of  wealth,  Mt. 
Phoaphorus-poi«*c»nln»f,  lU 
Photographing  the  reiJna,  108. 
Photographs  of  buried  miners,  88. 
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ans. 
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among  the  aegroea,  148. 
Phystoal  baais  of  aesthetics,  419;  educa- 
tion, 081. 
Phyalclana.  exposure  of,  to  disease.  188 ; 
German,  38B;  rights  and  dutlesor,SSS, 


Physics  eectlon  of  American  sasocia' 

tion,  907. 
Physiological  selection,  307. 
Physiology  of  digestion,  681 ;  of  plaati, 

571. 
Picture-writing  In  Mexico,  881. 
Pleraon.    See  Staley  and  Pleraon. 
PUoi  chart  for  August,  188, 
Plabda,  deaths  by  toy,  384. 
Plaat^laaectlon,  583. 
Plant-growth,  4q3:     and   the   elootrto 

light,  48!t. 
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I>erlmenta  on,  4.^. 
Pleuro-pneumonla,    141,    891,    SilS,  468, 

987,  681 ;  and  milk.  SX. 
Plumbers,  8G8. 
Plumbing,  brw],  iiia ;  damages  for,  618 : 

inspectors,  510. 
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B34. 
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Poison,  chlorate  of  potOHb  as  a,  313. 
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Psychological  porlo<llc«ls,  medical  and, 
140. 
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361;  of  reaeonlng,  366 -.  of  Spiritual- 
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Pumice  from  tbe  Java  eruption,  301. 
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Postnle,  malignant,  88. 
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growth,  48L 

Pythian,  K.  L.,  48*. 
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Ii'  I' w  York  City,  pasmJugerB 

.1  len^rth  fif,  187. 
K  ^illun  lu  I'ai'la,  4S2;  me- 

•  n. 
li;  'iu«,  41.'i :  In  f1rc"cc,  riHft. 
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lion,  .'.711 

Siepe  of  men  and  women,  leagtlt  i 

|i««rtraico«^^ 

V't. 

^Unuftch,  fuitgl  in,  ;«il. 

StoweU'e   c«>utrll>utions    ti>  neun*t«fy. 

Streei-r%awar»»  («ble.  «U:  (Wwai 

««. 
Btniliea  for  tMtys  Mnd  glrla,  41% 
Sutimartiie  Uirped*  ImmU,  fflS ; 


>  (icon    Codmuit. 

Sori>ents,  poisonous,  venom  of,  MS. 

fSevem  tunnel,  tbe,  W:! 

Sewage,  l*,  5*1. 

Sewerage,  »epnratc  nystem  of,  SSfl. 

Sexto.v,  s.    Sen-water  In  tbe  eora,  3SH. 

SnAKn.K;<i<,  I.     Height  of  a  meteor,  005. 

Sbaw'ft  t'o-operatiou  in  a  wetitem  city. 
Ml. 

Shii>-cRnnl,  ManrheHter,  HIT. 

ShorlliAii'l  writers,  .Vi. 

HiivKKi-UT,  K,  W.  A  moHt  extraordinary 
Mlruciure,  57;  another  carnivorous 
nMlont,  102;  government  wliince.  STj. 
Illuatralioui^  in  z<u"/]oKi<'al  literature, 
3SW.  larval  amhlyHiomfifs  ,V)7:  nium- 
mlfled  frog,  ?7«,  .3S6,  i»ojj"da<nyU8m, 
867. 

Siberian  uit I- '■•'-   "  -  i   "' 

Sldgwi.'kVi  I  JtKu 

Sierra  Nevn  J9. 

flmmrure,  \kl-ihiih;i,mi  n,  .>iit 

Sim-<  ttioiiiiorlHl  tumJ    '/TH. 

svin,  rcpln,.cin<>nt  of,  on  a  Hngor,  Itt. 

Skull,  fi  long.  4'^t. 

Sleeping  for  louif  periods,  IIW. 

Sniftll-pox  In  Brooklyn,  N.Y.,  401;  In 
London,  '.Yit 

Smith,  U.  A.,  36». 

Smith,  II.  n.,  41<'i. 

Smith,  J.  R     Polydactyllem,  SUJ. 

SXITH,  K.  M.  Methods  of  investigsUOD 
In  political  ocojiomy,  «l,  population 
of  mediaeval  cities,  311. 

Smilhrtoninn  reports,  IBS. 

Snioke-rlug,  .36. 

Suoku-bltes,  67. 

Snake-dance,  IS. 

SnIder'a  Faust,  a  commentary,  fSBT. 

Snow  hall,  Kansas  university,  53R. 

S<x-ial  iustincta  of  apes,  374;  «K-lenc« 
club  lu  Honolulu.  ITi  X  staUittlL^  of 
■  •ItloH,  141 ;  waste  of  a  great  city,  98S. 

Sn'*nra,.V«. 

8o<lH-in<'iior,  3*57. 

Soldiort*  ami  invalids  of  the  war,  488. 

Sorbonne,  r«-openliig  of  the,  M4. 

Sornbum  ftugar,  :jrtl. 

Spain,  decrewHe  of  criminality  in,  lait ; 
education  in,  4IM;  progress  In,  SI  1. 

.Sparrows,  fiK. 

Spectrum  of  fi  Lyrae,  HO. 

sjilut'  and  cord,  fracture  of,  438;  tail- 
like extcnHiou  of  the  human,  334. 

SplrltualiHm,  pHychology  of,  iff*. 

Spleen,  SSL 

Springer.  See  Wochsmuth  and  Spring- 
er. 

S4)u]d,  a  large,  370. 

Stakbnkh,  F.  W.  TheoIoMica  ven^ut" 
t*^-iHi)ce.  -IKt. 

^  '  iMerbon's  Sepamto  system 


Sni  . 
Swr.. 

Swill 

Swi  I  -  I S4. 

Swl-  :il  «»lfliiT«.  ti. 

SwlLi'-i  ,,.,...,  .-.iM.  >,.,-.n  tm  3«4. 
Sylvesters  theory  of  rf>-H»rw«irH 

THsle.  eflef-l  ol  drugs  otu  ■>». 

Tai  K:tnj,   F.    Mr".      Tbi«  new  *.1wrf 

w«<noml»tB,  W, 
Taylor.  Dr.,  .VC. 

Ta-^-iok,  T.     Butler  and  fat*.  ^.^.4 
Taylor"*  teste  for  ad  uUrrailnTi  i.f  fcr 

ara. 

Tea,  abuse  of.  l 
from,.'S<»:  di^' 

hi- 

Ten  I  -ate«  in  lierBMay,  40^ 

Hi'  -nlwtr-.  --^ 

Ten'-  j'l.-i.:-  -,  r::-       f 

b>-  -V    ,M        -1. 

TecL. .  .^..^:.ujj,  ^-i.  i.j.  la 

York,  4*4. 
Teeth  and  nour-dust,  aU:  cfiUifMtfl 

iron  and  ♦>"»  'f>-~ 
Telepathy 

Tetanus,'  >. 

Thayer's  (-i  -'>  lemtooc,  Ol 

Thomas,  l'.    !•.•  .ti 

Thompson,  Ell-  <'<*  fujuL  L| 

THOVxiis    t;    M  Ltirni    ta. 

Thf- 

Thu 

Tick.  :  .  . 

Tide  li*bl>ji:»  ful  '<«Mi«14l 

Tlmbiirof  the  J  i.ta».4li 

Tin,  :vi 

To)  udu«««,da& 

Toll  >  ptloa  Id  KvraiMw  M 

ToiH  .  1  i  o  Am«rlaMi  Utrcrr  • 

fi<H'iat.iou,  Til. 
Toop,  .1.  K.     Bar«m«t«r  •xposar^  tt. 
TolnilM.  \\     v..  'i-jK 
Ton  '  -^oleticaa.ai 

TociM  .-.1, 

Toi  >  L      .  .     N  4«BI,  I 

Topographical  '.liAwUig.  49!;  •«r?ef» 

tbe  Uawailau  laUuida,  7t;  eurrrfUC 

46:1. 
Topography  of  t?T»yl<wli .  «a. 
Torpedo  boat,  subrnfOrUie,  M4.  Ci& 
Tower.  Biff  el,  W. 
Toy  pistols,  deatiis  by.  SM. 
Tracbnotomy  ^ad  lutubaslaa.  O. 
Trfidt^r-.utc  U.  BoUvtA^  f7, 
Tni'i.  '». 

Tra  t>.'  <<icnuar41,  MH 

Trail  .  i'y,«. 
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lYanscasplaii  railway,  135. 

Treitflchke.  II.  tod,  B84. 

Trenton  natural  bistory  society,  88. 

Triasaic,  new  mammal  from  the  Ameri- 
can, B40. 

Trout  and  salmon,  abnormal  embryos 
of,  518. 

Truk,  F.  W.  Ass  witb  abnormal  hoofs, 
9(M ;  new  bat  from  Puget  Bound,  588 ; 
the  Almiqui,  S82. 

Tuberculosis,  contagiousness  of,  401. 

Tuke,  D.  H.,  on  insanity,  090. 

Tulane  university  restrictions,  410. 

Tunnel  between  Scotland  and  Ireland, 
138. 

Turkey,  a  medical  school  in,  186. 

Twins,  successors  to  the  Siamese,  S97. 

Tyndall,  Professor,  482,  612. 

Ttng,  Emma  M.  Technical  training, 
472. 

Typhoid-fever  in  Vienna,  458. 

Typograph,  the  standard,  26& 

Uap6,  religion  of  the.  437. 

I'^nflttest,  survival  of  the,  491. 

United  States,  colleges  and  universities 
of,  586;  defective  classes  in  the,  254. 

U.  8.  census,  publication  of,  447;  voL 
zviiL  of  the  tenth,  586;  voL  zx.  of 
the  tenth,  53S:  coast  and  geodetic 
survey.  212,  350,  684;  changes,  141; 
delay  In  work  of,  83 ;  hampered,  75 ; 
report.  628;  work  of,  122,  514;  ento- 
mological commission,  report  of,  189 ; 
flsb  iTommisslon,  summer  campaign 
of,  33,  46 ;  geological  survey,  work  of, 
75 ;  topographical  work  of.  211 ;  in- 
ternal revenue  receipts,  460;  naval 
observatory,  97 ;  navy,  report  of  sur- 
geon-general of,  5M;  Presidents, 
longevity  of,  578. 

I'niversities,  37;  of  the  United  States, 
686. 

University  of  London,  68;  of  Paris, 
481;  of  the  city  of  New  York,  488; 
of  the  state  of  New  York,  48 ;  of  Vir- 
ginia, observations  at  the,  389 ;  restric- 
tions, Tulare,  410 ;  Busslan,  68 ;  the 
first  Siberian,  685. 

UtUity,  the  theory  of,  847. 

Van  Dvck,  p.  C.  Polarization  of  re- 
sistance ooilH,  665. 


Van  Nostrand's  engineering  magazine, 
482. 

Vabiohy,  a  DM.  Chevrenl's  centen- 
nial, 94& 

Vadohan,  V.  C.  Poisoning  by  ice- 
cream, 146. 

Vbbdkb,  M.  A.  Coincident  weathei^ 
conditions,  146,  87a 

Venoms  of  poisonous  serpenta,  668. 

Victoria,  mineral  wealth  of,  887. 

Vienna  letter,  299. 

Vines's  Physiology  of  plants,  671. 

Vision,  limits  of,  882. 

Visual  Illusion,  870. 

Vivisection,  cruelty  to  dogs  in,  12S. 

Vocal  organs,  hygiene  of  the,  841. 

Volcanic  activity  in  the  Hawaiian 
Islands,  67;  eruption  in  New  Zea- 
land, 68. 

Voyage,  submarine,  607. 

Vulpian,  experiments  of,  on  flsh,  466 ; 
on  spinal  diseases,  634. 

Wachsmuth   and   Springer's    Palaeo- 

crinoidea,  481. 
Walkkr,   J.    W.      Milk-sickness,    482, 

540. 
Wallace,  A.  B.,  612;  on  the  develop- 
ment theory,  660 ;  writings  of,  468. 
Washington,  entomological  society  of, 

140. 
Washington's  signature,  849. 
Water-color  pictures,  288. 
Waterspouts  on  the  Oulf  Stream,  863b 
Water-supply  of   European   capitals, 

266. 
Water-tower,  fall  of  a,  867, 612. 
Waves,  length  of,  611. 
Wealth,  philosophy  of,  661. 
Weather,  cause   of   cool,  888,  281 ;.  In 

Iowa,  162;   in  London,  862;   Pacific 

coast,  807. 
Weather-conditions,    coincident,    14R, 

87a 
Weather-service  in  New  Jersey,  424. 
Weather^ignals,  a  new  system  of,  447. 
Weather-theories,  111. 
Wertheimer's  A  muramasa  blade,  482. 
Wet-nursing,  evils  of.  446. 
Wiedermann,  Dr.,  481. 
WlLUAMS,  B.  H.,  Jr.   A  manual  of  lith- 

ology,  414. 
WiUiams's  Manual  of  lithology,  886. 


Williams's  Modem  petrography,  864. 
WiUiamstown  and  Oreylock,  map  of, 

885. 
Willows,  cultivation  of.  186. 
Windle  on  dentition,  483. 
Wine,  manufactured,  6ia 
White.    See  Meldola  and  White. 
WHrnt,  C.  D.    Sparrows,  68. 
Whitb,  G.  T.    Psychophysics,  802. 
Whitfield's  Brachiopoda  and  Lamelli- 

branchlata  of  New  Jersey,  422. 
Whitman,  C.  O.    Abnormal  embryos, 

516. 
Whooping-cough,  66. 
WiLKT,  U    W.    Association  of  official 

agricultural  chemists,  14 ;  economical 

aspect  of  agricultural  chemistry,  150 ; 

unezplalned  noises,  848. 
Wilson,  H.  C,  82. 
Winchell's  Oedogy,  448. 
Winnipeg  country,  the,  637. 
Winslow's  Surveying,  468. 
Wires,  biu7lng  the,  861. 
Wisconsin  ezperiment  station,  report 

OfrlSS. 

Women  and  education,288 ;  at  Oxford, 
686 ;  education  of,  in  Edinburgh,  686 ; 
in  medloal  schools,  588 ;  of  India,  68 ; 
on  school  boards,  470,  518;  on  the 
New  York  school  board,  423 ;  pedago- 
gic training  for,  676. 

WW)D,  DeV.    Flooding  the  Sahara,  165. 

Woodward.    See  Gray  and  Woodward. 

Wright,  G.  F.    Salt-mine,  62. 

Writer's  cramp,  846. 

Wyoming  (Penn.)  historical  and  geo- 
logical society,  138. 

Yate's  England  and  Bussla,  464. 

Yellow-fever  at  Bilozi,  364;  conceal- 
ment of,  266:  in  New  York.  254;  in 
Klo  de  Janeiro,  141 ;  inoculation  for, 
8,  58,  478. 

York,  sanitary  congress  at,  862. 

Yucatan,  119. 

Zinc  in  Moresnet,  418. 

Zeller,  B..  452. 

ZoOlogic^  literature,  figures  illustrat- 
ing. 889,  494;  station,  Spanish,  76; 
work  at  Liverpool,  la 

Zoaiogy  at  the  Colonial  and  Indian  ez- 
hibitlon.  19 ;  Packard's,  366. 


ERRATA. 


Page    68,  COL  1, 14th  line  from  top,  for  *  West '  read  '  Bast.' 
"      68,   "    1,  80th  line  from  top,  for  'West  Indies'  read 

'East  Indies.' 
'*      68,    "    2, 16th  line  from  bottom,  for 'decreasing 'read 

'  increasing.' 


Page  190,  col.  2, 2d  line  from  bottom,  for  •  Grey '  read  '  Guy.' 
"     681,   "    1,12th  line  from  bottom,  for  'meplis'  read 

•Mehlis.' 
*'    681,    "    2,  Ist  line.  for'U.  S.  fish  commission'  read 

*  U.  S.  entomological  commission.' 
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